MEDICAL ADVICE
AND QUARANTINE

677,

MARIANA ISLANDS

MEDICAL ADVICE: Messages from masters of vessels

will be referred to U.8. Naval medical authorities for diagnosis
and reply. Services are free of charge.

6770. Guam (NPN).

6780.

6790.

6-8

Lat. 13°29'00"N., Long, 144*47' 00"E.
FREQ.: 500 kc., AL

HAWAIIAN ISLANDS

(See sec. 603)

Honolulu (NMO).
FREQ.: 500 kc.

NEW BRITAIN

Raboul (YJZ).

Lat. 4°12' 40"S., Long. 152°12' 20"E.
FREQ.: 500 kc., Al, AZ.
WATCH HOURS: 2000-1400.

H.O. PUB. NO. 117B
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NAURU

(See sec. 658)

6800. Nauru {YKT).

881.

Lat, 0°32'00"S., Long. 166°55'D0"E,

FREQ.: 500 ke., AL, A2,

WATCH HOURS: 0430-0500, 0830-0930, 2145-2230. Closed
on Sundays and helidays.

FIJI ISLANDS

MEDICAL ADVICE: Messages should be in English,

addressed to: ‘‘Radiomedical (name of station).”’

4810,

(Chg 12)

Suve (YRP).
Lat. 18°08'43"S., Long, 178°27' 35" E.
FREQ.: 500 kc,, Al, A2,

Including N.M. 22/66
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Amend rale {0 read:

Rate H.Q. Pub, No. Station

B A B2 B 1
Insert rate:

b B B 3

*New table in preparation.

Puge 10-9. Radlo Spaln (AOK) delele and emend o read:
Radie Londonderry, NST.

Time Freguencies
0300-0400* 2634, 5052, 5167, 6487, 7535, 9318,
07000800 13110,

1100-1200*
1500-1600
1900-2000"
2300-2400

Location

{
{

Iwe Jima.
Hachijo Jima,

ITachijo Jima.
ITasaki.

N.M. 31/66.

N.M. 31/66.
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Chapter 7
Long Range Navigational Aids

LORAN-A (Standard Loran)

700. GENERAL

Loran-A is a hyperbolic system of radio navigation available
throughout mueh of the ocean areas of the northern hemisphere.
The word loran is an abbreviated form of the expression LOng
TiAnge Navigstion. Except during very severe clectricel dis-
turbances, it is possible to receive useful loran positiconal in-
formation in all types of weather. The system employs synch-
ronized pairs of radio transmitting stations, called rates, which
broadeast pulsed signals witk a constant time interval between
them. Loran rates provide Lyperbolic lines of position which
are fixed relative to the earth’s surface as are latitude and
lengitude lines. Loran lines of position can be crossed with
each other or with sun lines, star lines, or other tvpes of pesi-
tion lines to provide fixes.

Special loran receivers and uppropriate loran charts and
tables are required by mariners using loran information, These
taliles and charts are prepared on the basis of ground waves,
Sky-wave readings are converted to equivalent ground-wave
readings by applying the tabulated sky-wave correction,

The detailed operation an<d use of the loran installation,
which is operated principally by the United States Coast Guard,
is explained in 1L0O. Pub, No. 9, American Practical Navipa-
tion, 1958. The manufacturer’s equipment manual should be
consulted for operation of the particular loran set,

70B. PRINCIPLES OF OPERATION

{1) Radio signals consisting of short synchronized pulses
are broadeast from a pair of special shore-based transmitting
stations located a1 known geographical positons,

(2) These signzls are received aboard ship by means of a
specially designed radio receiver.

(3) The difference in time of arrival of the signals from the
two stations is measured by the loran indicator, and in the
case of new tipe sets s direct reading is shown on the time
difference dials on the front panel of the receiver-indicator.

Including N.M. 22/66
May 28, 1966

{4) This time difference is utilized to determine directly
from special tables or charts a line of nosition on the eartt’s
surface.

{(5) Twe or more lines of position, obtained from two or more
pairs of iransmitting stations, are crossed to obtain a loran fix,

Thus, loran is entirely different from radio direction finding,
for it measures difference in time of arrival of radio waves
rather than direction of arrival. Under goed conditions a set
of observations may be taken and a Loran-A fix determined
from them in about two to five minutes.

700D. RANGE

Loran-A ground-wave signals are generally usahle to about
650 to 900 miles from the transmitters during the day. The one-
hop-E sky-wave signal is received at a maximum range of about
1250 to 1500 miles by night. Geyond this range, multihop-E or
F waves may be received, but are not normally used for navi-
gational purposes., )

T00F, TUNRELIABLE TRANSMISSIONS

When transmitted Loran-A signals are known to be unreliable,
either the master or slave signals, or both, are made to blink
as a warning that the signals should not be used for naviga-
tional purposes, Blinking is accomplished by shifting the sig-
nal to the right and back mbout 1000 microseconds at intervals
of 1 second in normal position and 1 second in the shifted
position.

700H. LORAN—A COVERAGE

The accompanying chartlet shows day and night coverage of
the various Loran-A rates. Since the chartlet may show rates
which are no longer operative, or rates which are not vot in
service, the mariner is advised to consult the weekly Notice
to Mariners for changes in Loran-A service.

{Chg 12) 71
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LORAN-A COVERAGE DIAGRAM

EE L
S g

Theoretical limits i groundwave (day pnd night) -
lines of position .

Theoretical limits of skywave (night only) lines
of position

Wy
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Talampulan Island, Celamian Group.

LORAN—A
7010. NORTH PACIFIC
Rate H. 0. Pub. No. Station Location {master station listed first)
________________ Y Ocean Cape, Yakutat, Alaska.
1L8 221 (230) [ B Biorka Island, Alaska.
________________ Y Ocean Cape, Yuakutat, Alaska.
1L7 221 (229) { K Spruce Cape, Kodiak Island, Alaska.
D Adak Island.
113 221 (298) -- oo e oo o cco o % ) Cape Sarichet, Alaska.
D Adak Island.
1L2 22L(22M} - - - -emm oo I L Attu Island.
7020. CENTRAL PACIFIC
E Eniwetok Atoll.
1Lo EERECEE R l W Wake Island.
E Eniwetok Atoll.
1L1 221 (210) ~ - - - - - - - - - - - - - { Y Kwajalein Atoll.
P Upolu Point, Hawaii.
2L5 PR - { K Makahuena Point, Kauai.
T Tern Island.
2Ls 221 (209) - ----- o e { M Makahuena Point, Kauai.
T Tern Island.
2L7 2L(R04) - [ 0 Johnston Island.
7030. SOUTH PACIFIC
Y .
2L1 221(222) - - ------e-oee- | \ X:Em
Y Yap.
L2 221(228)* - - oo e [ U Guam (Otote Point)
L 21 (224 A Saipan
2L3 221(224) - ---ccioeiiiee v Guam (Orote Point)
7040, ASIATIC AREA
I Mivako Jima.
9H4 221 (205) - -+ - - e o e e - - - - - - - l A Batan Island.
L D Panay I., Catanduanes Island.
a3 221(200) - - - { A Bantan Island.
L Naulo Point, Luzon.
1L6 221 (20T) -~ - - rmmmmmm o [ B Talampulan Island, Calamian Group.
L7 D21 (208) - < - < < < < << m - * g Tarumpitao Point, Palawan.

*Note: Consult weekly Notice to Mariners for availability dates of these publications.

Including N.M. 15/67
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7050, WEST COAST, U.S. A,

Rate H. 0. Pub. No Station Location (master station listed firat)
M San Mateo Point, Calif. o
2H1 291 (282) - --meeeoon- | P Point Arguello, Calif.
A Point Arena, Calif,
oH2 991 (214) = < < == mwwm e n e {G Point Arguello, Calit.
A Point Arena, Calif.
2H3 221 (216} - == mem e e { B Cape Blanct;, Oregon.
W Point Grenville, Wash.
2H4 921 (218) - === -amonmnnan- i3 Cape Blanco, Oregon.
W Point Grenville, Wash,
2H5 221 (217 ------mm s { ) Spring Island, Vancouver Island.
7060. JAPANESE AREA
I —-
_________________ ! C Niigata.
253 221 (218) [ E Matsumae.
C Niigata.
254 921 (310) < < - << - m e en e (v e
T Tsushima.
285 221(220) - -----c oo | { F Miho Wan.
[ N Nomaike.
258 991 (921) - - - onaeens ! Toushim.
N Nomaike.
28T | 291(¢201) - - e---o----o-o- p
221 (201) { E Gesashi, Okinawa,
________________ I Miyako Jima.
2H5 221 (231) i E Gesashi, Okinawa,
2H8 221 (208) <= --mmm oo | K Iwo Jima.
E (Gesashi, Okinawa.
oH1T 901 (R08)% - - - - = - m e oo ’ Y Iwo Jima.
u Hachijo Jima.
250 201 (288)% - - - - o e - { A Haseki,
U Hachijo Jima.
281 921 (225) + =+ << e eaae ( Y Okama Saki,
X Ottigi.
Y Okama Saki.
252 221 (226) - - - - - - e {
(228) Z Hasaki.

* New table in preparation.
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LORAN- C

720. GENERAL

The Loran-C navigation systemis & long baseline, hyperbolic,
area coverage system, employing time difference measurements
of signals received by the navigator from ot leest three ground
transmitting stations. It is basically a Loran-A (Standard Loran)
gystem with improvements, some of which are:

(1) Low-frequency transmissions (100 kes) give extended
range over both land and sea at all altitudes.

{(2) Pulse envelope measurement allows ‘‘coarse” time dif-
ference measurements, and measurement of the radio-frequency
cycle phase provides an accurate ‘‘fine’ time difference
me asurement.

(3) Automatic instrumentation can provide continuous position
indication in time difference measurement. Automatic search ag
well as automatic tracking can be provided.

(1) The use of pulse groups increases average power. Phase
coding of the multiputsed groups allows station identification
and discrimination between groundwave and various skywaves.

Most of the Loran-C repetition retes are compatible with the
Loran-A system and for these rates, Loran-A receivers can be
modified to permit reception of 100-kilocycle signals for enve-
jope matching of the signals in the conventional Loran-A
manner. To make all of the rates compatible, requires mote
extensive modification of present Loran-A receiving equipment.
In any case, it must be remembered that Loran-A receivers do
not incorporate the capability of measuring “fine'" time dif-
ferences as Loran-C receivers do, and as a result, less accu-
racy is obtained. Loran-A/C receivers capable of receiving
both Loran-A and Loran-C signals are available. Envelope and
cycle techniques ere used in Loran-C receivers capable of
atilizing the meximum accuracy of the Loran-C system. In
genetal, high accuracy Loran-C receivers can be set for auto-
matic operation which continuously and simultanecusly tracks
and displays time difference readings for two Loran-C master-
slave pairs operating on the same rate.

Appropriate Loran-C charts end tables are required by ships
using Loran-C information. Loran-C chart coverage is shown
in H.Q. Pub. No. 1-N, Catalog of Nautical Charts and Publica-
tions, Introduction, Part II. The Loran-C table series begins
with H.Q. Puh. No. 221 (1001). The publication numher, pertinent
suffix, and station pair will fully identify the table for requisi-
tioning purposes. General information on the Loran-C system
is provided in ecach Loran-C table. The manufacturer’s equip-
ment menual should be consulted for operation of the particular
Loran-C set.

720B. PRINCIPLES OF OPERATION

The Loran-C system is a sophisticated extension of the
fundamental concepts of the Loran-A system. Loran-C operates
in the band centered around a carrier frequency of 100 kilo-
cycles with & spectrum contained within the band of 80 to 110
kilocycles. The slave stations in & patticular Loran-C network
transmit eight pulses to o group on a specific group repetition
rate. For visual identification, the master station transmits a
ninth pulse in its group. Station identification in automatic
search operation is accomplished by phase coding the master
and slave groups. Phase coding has the following objectives:

{1) When used with the pulse repetition rate, the phase code
aids in signal identification.

Including N.M. 15/67
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{2) Some protection against interference from outside sources
is provided by phase coded pulses.

(3) The phase coded pulses reduce contamination of the
groundwave of pulses transmitted following skywaves from
preceding pulses.

720D. RANGE

Loran-C groundwave coverage extends to approximately 1200
nautical miles. During periods of good propagation, this range
may be greater, and during periods of high noise and interfer-
ence, it may be less, However, based on cumrent noise and
interference information, it is considered that 1200 nautical
miles is a reasonable estimate of the reliable groundwave
range of Loran-C signals radiated from a station of 300 kilo-
watts peak pulse power.

The well-known skywave ‘‘splitting’’ so common and useful
in Loran-A does not occur from a practical standpoint at the
Loran-C frequency of 100 kilocycles. Usable first-hop E-layer
skywaves have been observed duringboth daylight and darkness
to ranges of as much ag 2300 nautical miles, Second-hop waves
have been observed as far away as 3400 neutical miles.

Multihop skywaves have been monitored solidly out to ranges
of 3435 nautical miles with every indication that useful signals
are available for some distance beyond. An almost complete
darkness path between the user and the transmitting station is
required for stable, nighttime, multihop operation. At the
present time, the use of multihop skywaves is not recommended
for a high-accuracy navigation tool.

Skywave accuracy is dependent upon stability of the iono-
sphere. As a general rule, expected first-hop E-layer skywave
stability is approximatoly plus or minus one microsecond and
is usable for general navigation.

720F. UNRELIABLE TRANSMISSIONS

The accuracy of Loren-C depends upon the transmitting
stations keeping their signals correctly timed or synchronized.
When synchronization of the transmitters is lost, the ninth
pulse of the master station blinks, or shifts back and forth.
Equipment instruction books describe the exact manner in
which blink is shown by the set in use,

If the error in synchronization exceeds the tolerable limits
for more than one minute, then the proper ninth pulse code or
blinking procedures are initiated. These limits are usually set
at + 3.0 microseconds for the envelope and something over
+ (.15 microsecond for the phase.

When & synchronization discrepancy exists, the master
station and/or one or more slave stations will alter their normal
pattern of transmission to wern the users and the other station
of the pair that the system is temporarily unusable. The warmn-
ing is in accordance with the ninth pulse code procedure and
the slave blink procedure.

T720H. LORAN-C COYERAGE

The accompanying chartlet shows day and night coverage of
some Loren-C rates. Since the chartlet may show rates which
are no longer operative, ot rates which are not yet in service,
the mariner is advised to consult the weekly Notice to Mariners
for changes in Loran-C service,

NAVIGATIONAL AIDS
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LORAN - C

Bering Sea

Pair Pub. No, Sta. Lir. Location (master station listed first)
R Pribilof Is,
SL2- 21 (2001)*
L2-X 221 ( ) A Sitkinak 1., Alaska
R Pribilof Is.
- 21 02
SL2-Y 221 (2002) U Attu 1., Aleutians
R Pribilof Is.
- 221 (2005)*
sL2-Z ( ) B Point Clarence, Alaska
Central Pacific
D Sand Is.
H4- *
Stl4-X 221 (2003) Q Upolu Point, Hawaii
D Sand Is.
5H4-Y 21 G4)*
221 (2004) K Kure Is,
Northwest Pacific
533-W 008)* L Iwo Jima
221 (2006) Q Marcus Island
L Iwo Jima
553-X *
221 (200T) H Hokkaido, Japan
L Iwo Jima
383-Y 1 M
221 (2008) 0 Okinawa
S88-4 991 (2000)* L [wo Jima
21 ) K Yap Island
Southeast Asia
$3-X 291 (2010)* P Sattahip, Thailand.
G Lampang, Thailand.
53-Y 221 (2011)= P Sattahip, Thailand.
N Con Son, South Vietnam.

* Note: Consult weekly Notice to Mariners for availability dates of these publications.

_ Including N.M. 15/67
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CONSOLAN

760. GENERAL

Consolan is essentially a long range navigational aid. There
is no special Consolan equipment required. Signals may be
received on eny low frequency receiver, or any other receiver
covering the frequency range and equipped with a beat fre-
quency oscillator. If a loop antenna is used, best results will
be obtained in case of severe static by placing the loop near
the maximum signal position, If & communications receiver is
used the CW {BFO) beat frequency oscillator position should
be employed without (AVC) automatic volume control.

The Consolan System employs a pattern of alternating dot
sectors and dash sectors separated by the equisignal. The
width of the sectors is about 12° average, but differs slightly,

TIME SCALE
(SECONDS)

0 5 10 15 20 25 30 35

being smallest on the nommal to the line of the towers. (See
figure 2). Dependent upon the observer’s position with respect
to the atation, various combinations of dots, deshes, and equi-
signals will be heard. As the pattern rotates, the predominant
dot or dash signals will blend into a continuous tone which
iz the equisignal. The total number of dots and dashes trans-
mitted during a 30-second dot/dash period is 60. (See figure 1).
The exact change from dots to dashes (orvice-versa) is masked
by the equisignal and one or more dots or dashes are lost, The
number of lost dots or dashes is obtained by subtracting from
60 the total observed count of dots and dashes. One half of the
lost characters are assumed to be dots and the other half
dashes.

CONSOLAN TRANSMISSION CHARACTERISTICS

40 45 50 35 &0 &5 70 75

[ N TN N T B B e

;I\EREIE:LW DIRECTIONAL ANTENNA PATTERN DIRECTIONAL ANTENNA PATTERN

w uw [T ¥

KEYED wiTH| & |60DASHES% SEC) 60 DOTS(}4 SEC) FOR 305ECS| 2 {REPEATED FOR 30 SECONDS} ]
SIMULTANE.] & r4 Z
wl M wi

ous | =t! RECEIVED SIGNAL CONSISTS OF DASH/DOT |= =
1020 CYCLE| Y | COUNT AND EGUISIGHAL, VARYING WITH | % n

UBIO TONE THE VESSEL'S POSITION
FIGURE 1

POLAR DIAGRAM OF CONSOLAN PATTERN
sED PORTy,
YNUOF PATTERNory
T T

\ AMBIGUOLS /

USEFUL SECTORS
OF PATTERN

£
<
a
A

SECTOR

BIGUOUS

MITM

USEFUL SECTORS
OF PATTERN

‘-__‘_/
UNUSED poRTION
OF PATTERN

FIGURE 2
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760B. RANGE AND ACCURACY

The system, basically a CW system in respect to both identi-
fication and navigational system transmissions, is usable with
beat frequency oscillator (BFO) CW reception to lang ranges.
With experience, operators can determine the number of dots and
dashes with good accuracy under adverse conditions of signal
and noise when voice communications will be unintelligible.
Range therefore, depends on such variables as noise, ground
conductivity, ionospheric conditions, frequency and power of
the ground stations, and the ability of the operator. Greatest
tange is achieved over sea-water paths. Narrow-ban receivers
provide 2 high operational range. In general, Consolan stations
on or about 190 kes can be expected to provide service over
sea-water from 1000 to 1400 miles or more. The system is not
usable within 50 miles of the stations,

The greatest accuracy is obtained on a line normal (at a 90°
angle) to the line of towers and the useful portion of the pattern
is the sector of 140° broadside to the antennas. The pattern off
the ends of the line of towers (plus or minus 20°) is considered
unsuitable for bearing information purposes. The general accu-
tacy of Consolan bearings is 0.3° average during the daytime
and 0. 7° average during the nighttime,

760D. PROCEDURE TO OBTAIN A BEARING

To obtain a Consolan Bearing the desired Consolan Station
is tuned using the DF receiver or a communications receiver
with the (BFO) beat frequency oscillator turned ON and the
(AVC) automatic volume control turned OFF. The station is
identified by the Morse Code identification signal. Immediately
following one of the 2.5 seconds silent periods the operator
must count the dots or dashes received until the equisignal is
heard, then continue counting the dashes or dots, respectively,
until the next gilent period is reached. Add the two counts, to-
gother which will produce a figure less than 80, The unheard
dots and dashes were lost in the equisignal zone and may be
determined by subtracting the total heard from 60. ONE HALF
of the remainder is then added to the dots or dashes which were
heard first immediately following the silent period.

EXAMPLE: Dots (heard [irst) counted 15

Dashes counted 39
Total 4
Equisignal 6 (80—54)

Total dots (15 plus 3) 18
Total dashes (39 plus 8) 42

NOTE.—Use Table 7600.2 when the dots precede the equisig-
nel; use Table T600.3 when the dashes precede the equisignal.

H.O. PUB. NO.117B
RADIO NAVIGATIONAL AIDS

As the dots are heard first, the observer ig, therefore, located
on the line represented by 18dots after the endof the silent per-
iod. This total count has beenidentified as a*'dot' count. If the
transmission should begin with the equisignal or partial equisig-
nal, care should be exercised ininterpretation of the signal count,
For instance, the 3 dot example (Figure 3) shows a condition
where the beginning 3 dots were masked by the equisignel yet
the count is a ‘‘dot" count. Should an instance of this kind re-
sultin interpretation as & ““dash’ count, reference to the conver-
slon table would yield o bearing of such great discrepancy that
it would be readily recognized as an error. The 60 dot count
and the 60 dash count (shown in figure 3) are repetitive excep-
tions to the rule. Fortunately this condition holds the proba.
bility of infrequent occurence and even so, if it should result
in misinterpretation of 59 instead of a 60 dash count, the error
in the resulting bearing derived from the tables would be less
than 14°.

Ambiguous signal counts oceur in alternate dot/dash sec-
tors. It is necessary therefore, to determine the sector by
known approximate position, maps, charts, dead reckoning, or
direction finding. Practical experience indicates that the possi-
bility of using the wrong sector is rather small but care should
be taken. A direction finder check will usually suffice to iden-
tify the proper sector.

Reference to Consolan Table for the particular station being
received, the dot/dash signal count converts to the true bear-
ing of the observer's position from the station. Consolan charts
give the location of the station, the “‘zero™ line (through the
towers) and the nomals (90° to the rzero line). A line of posi-
tion therefore, may be readily plotted. The intersection of two
bearings or LOP will give an accurate indication of position.
The Mercator bearing from the station is obtained by entering
the conversion talbe with the difference of longitude and lati-
tude of the observer, interpolating if necessary, and applying
the resulting correction to the true bearing according to the
rules given. See tables for individual stations,

760F. CAUTIONS

At night, always take a series of readings, particularly when
300 to 700 miles from the station. Wide variation in successive
counts is an indication of sky-wave/ground-wave interference.
These bearings should be handled with grent caution or dis-
regardoed,

EXAMPLES OF KEYING CYCLES RECEIVED

18 DASHES

EQUISIGMAL 38 DOTS

E le of most Fype plion [any skation).
Equisignal occurs batwesn dots and dashes.
Corracted count this example: 20 doshes.

EQUISIGNAL 54 DASHES

Example of equisignal ot start of keying cytle.
Correctad count this excmple: 3 dots,

7-8 (Chg 13)

" ez 0

PARTIAL
56 DOTS EQUISIGNAL

UNDERTONE|

Example of equisignal ot end of keying cycla.
Correctad count this example: 58 dots.

PARTIAL PARTIAL
EQUISIGNAL 58 DASHES FQUISIGNAL

Example of partial equisignal occuring at beth beginning
ond and of keying cycle, observer located axactly on
sector boundary,

Corrected count this example: &0 dashes.

FIGURE 3

Including N.M. 37/66
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7600. San Francisce (SFI). 38°12'13"N., 122" 34'08"W.
FREGQ.: 192 kc.
CHARACTERISTIC SIGNAL: 7.5 seconds call signal, 2.5 seconds silent, 30 seconds keying cycle (See Fig. 1.
HOQURS OF TRANSMISSION: Continuous.

7600.1,  San Francis¢o Consolan Station—Conversion Table

Dif-
fer.

ence Latitude of Observer
of

Tangi

tude| 0° 5° 10° | 15° | 20° | 25° | 30° | 35° | 40° | 45° | 50° | 55° | 60° | 65° | 70° [ 75° | 80° |85° |[90°

0° 0°.0) 0°.01 0°.0| 0°.0( 0°.0| 0°.0 0°.0§ 0°.0| 0°.0( 0°.0] 0°.0( 0°.0( 0°.0 Q°.0) 0°.0| 0°,0| 0°.0]| 0°.0{ 0°.0
L 1°1( 1=.2| 1°.2| 1°.3] 1°.3] 1°.4 ) 1°.4( 1°.4] 1°.7] 1°.7] 1°.7| 1°.7] 1°.7( 1°.7| 1°.7| 1°.7] 1°.6{ 1°.5| 0°.0
10° 2°.3| 2°.4| 2°.5| 2°.6| 2°.7| 2°.7 2°.8| 3°.0} 3°.2| 3°.3j 3°.4:{ 3°.4| 8°.4| 23°.4| 3°.4| 3°.4| 3°.2¢ 3°.0| 0°.0
15° 3°.4| 8°.6] 3°.T| 3°.9] 4°.0]| 4°.2| 4°.3| 4°.,5 4°.7| 4°.97 5°.0§ 5°.1| 5°.1( 5°.1] s°.1( 5°,0| 4°.0| 4°.4| 0°.0
20° 4°.6) 4°.8| 5°.0| 5°.2] &§°.4| 5°.6) 5°.8| 6°,1] 6°,3( @°.5! @°.7! 6°.7| 6°.8| 6°.8/ 6°.8| 6°,7) 6°.5( 5°.9| 0°.0
25° 5°.7{ 6°.0| 6°.3| 6°.6( 6°.9| T°.1| T°.4| 7°.6| 7°.9( 8°.1| 8°.3) 8°.4{ B8°.5| 8°.6| B*.5| 8°.4| 8°.1| 7°.4| 0°.0
30° 6°.9| 7°.3| 7°.6| 8°.0 8°.3| 8°.6 | 8°.9) 9°.2( 9°.5 9°.8[10°.010°.1|10°.3{10°.8} 10°.3]10°.1{ 9°.7| 8°.9] 0°.0
35° 8°.2| 8°.6] 9°.0( 9°.4| 9°.8|10°.110°.5(10°.8 {11°.1 {11°.4{11°.7(11°.98|12°.0[12°.0] 12°.0(11°.8f 11°.4 [ 10°.4; 0°.0
40° 8°.4| 9°.8(10°.4(10°.8] 11°.3} 11°.7 |12°.1 |12°.5 |12°.8 |13°.1(13°.4(13°.6)13°.7[15°.8[ 13°.8 [13°.5| 13°.0|11°.9| 0°.0
45° | 10°.7| 11°.3|11°,8(12°,3| 12°.8| 13°.3 |13°.7 [14°.1 [14°.5[14°.8}15°.1 |15°.4| 15°,5|15°.6[ 15°.5|15°.3| 14°.7[13°.3| 0°.0
50° | 12°,0|,12°.7113*.8[13°.8| 14°.4!14°.8 |15°.4 |15°.8 |16°.2[16°.6 | 16°.9 |17°.2| 17°.83|17°.4| 17°,3|17°.0| 16°.3|14°.8( 0°.0
55°| 13°.4| 14°.1|14°.8 | 15°.4] 16°.0| 18°.5 |17°,1[17°.6 |18°.0[18°.4|18°.7 [19°.0| 19°.2|19°.2| 19°.1|18°.81 18°.0[16°.3| 0°.0
60° | 14°.8)15°.6|16°.8|17°.0| 17°.6 | 18°.3 |18°,8(19°.3 |19°.8 {20°.2(20°.6 [20°.9] 21°.0 | 21°.1| 20°.9 | 20°.5|19°.7]17°.8| ©°.0
65°| 16°,3;17°.1|17°.9|18°.T| 19°.4| 20°.0 [20°.6| 21°.2 {21°.T |22°.1 22*’;5 22°.8]22°.9122°.9| 22°.8 (22°.3|21°.4(19°.,3| 0°.0
70°] 17°.8|18°.7|19°.6 | 20°.4( 21°.1| 21°.8 (22°.5|23°.1|23°.6 [24°.0|24°.4 |24°.7| 24°.9 | 24°.9] 24°.8 (24°.1|23°.0} 20°.8( 0°.0
75°% | 19°.3|20°.4(21°.3|22°.2| 23°.0| 23°.7 |24°.4| 25°.0 |25°.6 |26°.0|26°.4 |26°,T| 26°.8 | 26°.8( 26°.5 |25°.9 | 24°.7| 22°.3| 0°.0
80°| 21°.0/22°,1{23°.1|24°.07 24°.9| 25°.7 |26°.4| 27°.1 | 27°.6 |28°.1|28°.5 }28°.7| 28°,8 [ 28°.8! 28°.5 [27°.8{26°.5| 238°.8| 0°.0

B5°{ 22°.7|23°.9 125°.0| 26°.0| 26°.9; 27°.7 [28°.5; 29°.2 (29°.7 (30°.2{30°.6 |30°.8] 30°.9 | 30°.8] 30°.4[29°.6|28°.2( 25°.3] 0°.0

90° | 24°.6|25°.827°.0(28°.1| 20°.0| 29°.9 |30°.7| 31°.3 [31°.9 |32°.4 |32°.8 |33°.0| 33°.0| 32°.8] 32°.4 31°.5(20°.9! 28°.8| 0°.0

Corrections to be added to the true bearing to obtain the Mercator bearing when the observer is to the East of the station and subtracted
when the observer is to the West of the station.

Including N.M. 15/67
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LONG RANGE H.C. PUB. NO, 117B
NAVIGATIONAL AIDS RADIO NAVIGATIONAL AIDS

7600.2.  San Francisco Consolan Station-Dot Sectors

Count
of True bearing from station
Dots
0 211256453 (6448531151 164. 2] 104, 7 215.6 [ 234.7 1 264.4 | 277. 9
1 L9 1255 (451 1643|851 1147|1652 | 104 9 215.7 | 234.9 | 254.6 | 278. 2
2 1712534491641 | 8.0 114.4] 165.5 | 195 0 215.9 | 235.1 | 254. 8 | 278 4
3 1.4 1251 [ 44.8 | 64.0 | 84.8( 114.1 | i65. 8 | 105 2 216.1 | 235.3 | 265.0 | 278. 7
4 1.2 12491447 1638 (846 | 113, 7! 166.2 | 105 4| 216,2 | 235. 4} 256.2 | 278, 9
5 0.9124.8(44.5}63.7|84.5) 113. 4 ! 166.5 | 105 § 216.3 | 235.6 | 255.4 | 279, 2
7] 0.7124.6 | 44.4 | 63.5 | 84.4 | 113.1 | 166.8 | 195 81 216.5 | 235.7 | 255.5 | 270. 4
7 0.5 | 244|442 [ 63.3 | 842 | 11227 167.2 | 196. 0 216.7 | 235.9 | 255.7 | 279.7
8 0.3 1242441 /632840112 4| 167.5| 196 2 216,09 | 236.1 | 255.9 | 279.9
9 011240439 | 63.0 8381121 167.8 | 196 & 217.0 | 236.2 | 256.1 | 280, 2
10 359.8 | 23.8[43.7 [ 628 83.6( 111.8 | 168 2 186.6 | 217.1 | 236.4 | 256. 2 | 280, 4
11 330.5 | 23.7 | 43.5|62.6 [ 83.4 | 111.4 | 168. 5 | 198, 81 217.3 | 236. 5 | 256.4 | 280, 7
12 359.2 123.5|43.3 (624|832 111.1 | 1688 197.0 1 217.5 | 236.7 | 256.6 | 280, 9
13 358.9 1 23.3 | 43.1 | 62.2 1830 | 110 71169210 197.2 | 217.7 | 236.9 | 256. 7 | 281. 2
14 358.6 1 23,1 [42.0(62.1 |82 8 110. 4 | 169.5 | 197.4 | 217.9 | 237.0 | 256.9 | 281 4
15 358.3 1 22,0 | 42,7 | 61.9 | 82, & 110.1 | 169.8 | 197.6 | 218.0 | 237.2 | 257.1 | 281. 7
16 358.0 1 228 ' 42.6 | 61. 7 82.4)1109.8 | 170.2 | 197.8 | 218, 1 | 237.3 | 257 3 281.9
17 357.8 12206 42.4 1 61.5 | 82,2 | 109.4 | 170.5 | 198 0 2183 | 237.5 [ 257.5 | 282 2
18 357.6 22,4423 | 614|820 100,11 170.8 108.2 | 218.5 | 237.7 | 257.6 ) 289, 4
19 357.3 12224221 61.2 8.8 108 8] 171. 2 198.4 | 218.7 | 237.8 | 257. 8 { 282 7
20 3571 | 221 (42,1 (61,1 |86 ] 108.6 | 171 5 198.5 | 218.9 | 238.0 | 258.0 | 283 0
21 356.9 [ 21,9 41.9 | 6049 | 81.4 | 108.2 | 171. 8 1987 1 219.0 | 238.1 | 258.2 ! 283. 4
22 366.6 | 21,7 | 4.7 1 60.7[81.2 | 107.9 ! 172 2 198.9 1 210.1 | 238. 3 | 258.4 | 283.6
23 356.3 | 21.5 [ 41.5 (60,6 | 8.0 | 107.5( 172 5 199.1 ] 219.3 | 238.5 | 258. 5 | 283. &
24 356.1 121.3[41.4(60.4 80. 8| 1072 | 172 81190212195 238 7| 258 7 284. 0
25 356. 812111412 )60.3|80.6 /1069 173.2 | 199 41 219.7 2388 258 0 284. 3
26 355.5(20.9 [ 41.1 [ 60,1 | 80.4 | 106.5 | 173. 5 199.6 | 219.9 7 239.0 | 259. 1 | 284. 5%
27 355.3(20.8(40.9(59.9 (802 1062 173.8 1 199, 8 (220,01 239.1 ] 250.3 ( 284. 7
28 355.1120.6 | 40.8 | 50.8 | 80.0 | 106.0 | 174. 1 200.0 | 220.2 | 239.3 | 250. 4 | 285. 0
29 354.8 1204 [ 40.6 1 59.6(79.8| 1057 | 174 4200.2 ) 220.4 [ 239.4 | 259.6 | 285.2
30 354.6 | 20.3 ] 40.56 | 59.5 | 79.7 | 105. 4 | 174 & 200.3 [ 220.5 | 239.5 | 250. 7 | 285, 4
31 354.3 1 20.2 | 40,4 ) 50.4(79.5| 105 1| 174, 91200.5 7 220.6 | 230.6 { 230. 9 | 285. 8
32 35401200402 59.2(79.3( 1040 175 1 200.6 | 220.8 | 239.8 | 260. 1 | 286. ]
33 45371 10.8 1 40.0 | 50.1 1 79.2 ] 1046 | 175 4 200. 8 | 220.9 | 239. 9 260.3| | 286. 5
34 353.4 (190.6 [ 399590791 104 4 175.6 1 201.0 | 221.1 | 240. 1 | 260, 5 286. 9
35 353.1(19.4 [ 30.7 ] 58 8] 789 | 104 1 175.9 1201311 221.3 | 240.3 | 260 7 287 2
36 352.8 | 10.2 | 39.5 | 58.6 | 78.7 | 103 0 176.1 | 201. 4 | 221.5 | 240.5 | 260.9 | 287 6
37 332,5119.1/3%4| 585|785 1087 176.4 | 201.6 | 221, 7 | 240. 7 | 261, 1 287. 9
38 35221189 |3v.2|583| 783 1035 176.6 | 201.8 | 221,09 | 240.9 | 261 3 288. 3
39 3518187 39.0| 581782 103 2 176.9 | 202.0 | 222,1 | 241.1 | 261 3 288. 6
40 351.5 | 18.4 [ 38.8 | 57.9 | 780 | 103 0 177.1 1 202.83 | 2223 | 241.2 } 261, 8 | 288, )
41 351.2 1 183|387 578 77.81 1027 177.4 1 202.5 | 222,65 | 241. 4 | 262 0 | 280, 3
42 330.9 | 18.2 | 385 [ 57.7 | 77.6 | 102 4 | 177. 6 202,71 222.7 | 241.5 | 262. 2 | 250, ¢
43 350.6 11801383 57.5 | 77.5 | 102 2 177.9 1202, 9 | 2229 241. 7 | 262. 1 | 280, U
44 350.3 |1 17.8 | 382 (57.3(77.3| 10L 9 1781 | 203.1 | 223.1 | 241. 8 | 2626 | 200 2
45 350.0 | 17.6 | 380 | 57.2 | 77.1 | 101. 6 178.4 | 203.2 | 223.2 | 242.0 | 262. & 290. 5
44 340.7 [ 17.4 | 37.8 | 57.0 | 76. 9 | 101 4 178.6 | 203.4 | 223. 4 | 242 1 | 262 9 290. 8
47 340.3 | 17.2 1 37.7( 56. 0| 76.8 | 1011 198.9 [ 203.6 { 223.5 | 242 3 | 263.0 | 201 1
48 349.0117.0 | 37.5 | 56.7 | 76.6 | 100 0 1701 |1 203.7 | 223.6 | 242.5 | 263 2 201, 4
49 348.6 [ 16.8 | 37.4 | 56.6 | 76.4 | 100, 6 179.4 1 203.9 | 223.7 | 2427 { 263. 4 | 201 7
50 348.3 | 16.6 1 37.2 | 56.3 1 v6.2 | 100 5 179.6 1 204.1 | 223.9 | 242. 8 | 263 8 2021
51 347.9 1 16.4 [ 37.1 | 56.2 | 76.0 | 100 2 179.9 | 2043 | 2240 | 242.9|| 263. 8 | 292 4
52 347.6 | 16.2 [ 37.0 | 56.1 ( 75.9 | 100 O 180.1 | 204.5 | 224.2 | 243 1 | 264 0 | 202 7
53 347.3 | 16.0 | 36.8 | 55.0 | 75. 7 997 180.4 1 204.6 | 224. 3 | 243.2 | 264 1 293, 0
54 34701158 (367|557 755 09.4 | 180.6 | 204.8 | 224. 4 | 243 4 | 264 3 2933
55 346.7 [ 156 | 36.5 | 55.6 ) 75. 3 99.1 1 180.9 | 204.9 | 224.5 | 2436 | 264. 5 293. 6
56 346.4 | 15.4 1 36.3 1 55.4 | 75 1 98.9 [ I8L. 11205 0| 224.7 ! 243 8 | 264 6 203. 9
57 346,01 15.2 [ 36.1 | 55.2 | 75,0 98.6 | 181.4 | 205.1 | 224. 8 | 243.9 | 204, 8 294. 3
58 345.7 1 15.0 | 36.0 | 55.0 ) 74.8 8.4 | 181.6 | 205.3 | 225.0 | 244. 1 | 265.0 | 204, 6
59 345.3 | 14. 9 35,8549 74.6 O8. 11 181.9 12055 225 1 | 244, 3 | 265 1 204. 9
60 344.9 | 14.7 | 35.6 | 54.7 | 74 4 97.9 [ 182.1 | 205.6 [ 225.3 | 244. 4 | 265, 3 205.1

Including N.M, 15/67
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H.O. PUB. NO. 117B
RADIO NAVIGATIONAL AIDS

LONG RANGE
NAVIGATIONAL AIDS

7600.3. San Francisco Censclan Station-Dash Sectors

Count

of True bearing from station
Dashes

0 344.9 [ 14.7 [ 35.6 [ 54.7 | 74.4 | 97. 0 182.1 | 205.6 | 225.3 | 244, 4 | 2653 | 295. 1
1 344,51 14.5 | 35.4 | 54.6 | 74.2 | 97.6 182. 4 | 205.7 ] 225. 5 | 244. G | 265.5 | 295. 5
2 344.1 | 14.3 | 35,2 | 54.5 | 741 | 97. 4 182, 6 | 205.0 | 225.7 | 244. 8 | 265.7 | 205.9
3 343.7 | 14.1 | 350 [ 54.3 [ 73.9 [ 97. 2 182.8 | 208. 1 | 225.8 | 245.0 | 265 9§ 296.3
4 343.3 | 13.9 | 349 541 [ 73.7)97.0 183.1 | 206.3 | 226.0 | 245.1 | 265.1 | 296. 7
5 342.9 1 13.7 {1 34.7| 54010 73.5 ) 96. 8 183.3 | 206.4 | 226.2 | 245.3 | 266.3 | 297. 1
6 3425 | 12.5| 345! 53.8 | 73. 4 | 96. 6 1R3.5 | 206.6 | 226.4 | 2456. 5 | 26G.5 [ 297. 5
7 342.1 | 13.3 [ 34.4 | 53.7 [ 73.2 | 96. 4 1R3.7 | 206. 8 | 226. 5 | 245.8 | 266.7 | 297. 9
3 341.7 1 13.1 | 342 | 53.5 [ 73.01 96.1 184.0 | 207.0 | 226.6 | 245. 8 ) 266.9 | 208. 3
9 341.3 | 12.9 | 340 53.3 1 72. 0| 95. 0 184.2 [ 207.2 | 226.8 | 246, 0 | 267. 1 | 298 7
10 340.9 1 12.8 | 33.9( 53.2 | 72.7| 95. 7 184. 5 | 207.3 | 227.0 | 246. 1 | 267. 3 | 299.2
11 340.4 | 12.5 ] 33.7 [ 53.0 | 72.6 | 95. 5 184.7 | 207.5 | 227.1 | 246.3 | 267.5 | 299.7
12 339.9 123 335! 52.0]72.4| 954 184.9 | 207.7 | 227.3 | 246, 5 | 267.7 | 300. 3
13 339.4 1121 | 334|527 722952 186.2 | 207.8 | 227.5 | 246.6 | 267.9 | 300.7
14 | 388.9 [ 11.933.2|525|720) 949 185 4 | 208. 0 | 227.7 | 246.8 | 268.1 | 30L. 2
15 13384 11.7|33.0|524]71.8{947 185.6 | 208.1 | 227.8 | 247.0 | 268.3 | 301. 8
16 337.8 | 11.5| 32.9| 562,21 71.6 | 94.5 185.8 | 208. 3 | 228.0 | 247.1 | 268.5 | 302.4
17 | 337.2111.3| 327|521 |7L.5(942 186.0 | 208. 5 | 228.1 | 247.3 | 268.7 | 303.0
18 | 336.6 | 11.1 | 325 |51.9 | 7.3 1940 186.2 | 208.7 1 228.2 | 247.5 | 268.9 | 303.6
19 1336.0 ' 10,9324 5L8,7.2 938 186. 4 | 208.9 | 228.4 | 247.7 | 269.1 | 304. 0
20 | %35.2)107|322|51.6[7.0]935 186.6 | 200.0 | 228.6 | 247.8 | 260. 3 | 304.8
21 334.4| 10.5 | 320 | 51.4] 70.8} 93.2 186.9 | 200.2 | 228.7 | 248.0 | 209.5 | 305.6
22 333.6 | 10.3 ([ 31.9 | 51.3|70.6} 930 187.1 | 200.3 | 228 9 | 248.1 | 269.7 | 306.2
23 332.8 | 10.1 | 3L7 | 511 70,4928 187.3 5 200. 5 | 220.0 | 248. 3 | 260.0 | 307.0
24 331.8] 991355610 70.3|0925 187.5 | 200.7 | 220.2 | 248. 5 | 270.1 | 308.2
25 330.8 | 9.7331.4|50.8[70.2]923 187.7 | 209.9 | 229.4 | 248.6 ; 270.3 | 309.2
26 329.3¢ 9.5 [3L2[50.6]70.0] 921 187.9 1 210.0 | 229.5 | 248.8 | 270.5 | 310.7
27 327.8| 9.3]31.0[50.5)69.8]91.9 188.1 | 210.2 | 229.7 | 249.0 | 270. 7 | 312. 2
28 205.8| 9.1[30.0]50.3|(69.7]|9L7 188.3 | 210.4 | 220.8 | 249.1 | 270. 9 | 314. 1
29 39387 89)30.7|50.2(69.5|91.5 188.5 | 210.5 ] 2290.9 | 249.3 | 271.1 | 316. 2
30 320.0| 87}30.6]500/G0.4|01.3|140.0 140.0 | I88.7 | 210.6 230 0 | 249.4 } 271. 3 320.0
31 85304498 60,31 01.1|136.2| 143.8] 188. 9| 210.7 | 230. 1 | 249.6 | 27L 5

32 83|302|407 6017900l 1327 | 147.2 | 189.1 | 210.9 | 230.3 | 249.8 | 27L 7

33 21300 405|690 00 7% 131,21 148.7 | 180.3 | 211. 0 | 230. 5§ 250.0 [ 272.0

34 70l209lag 4|68 8|00 5|129.7 | 150.2| 189.5 | 211.2 | 230. 6 | 250. 1 | 272. 2

35 771207 | 492 686 90.3|128.7 1 151.2 | 189, 7 | 211. 4 | 230.8 | 250.3 § 272. 4

36 75|l 205430685001 127.7 ] 152.2 | 189.9 | 211.5 | 2310 | 250.5 | 272. ¢

37 731 203|489 |68 3[80. 9] 126.9 ] 153.0 | 190.1 | 211.7 | 23L 1 | 250.7 | 272. 8

38 70t20 2|48 7|68.1 | 8.7 | 126.1¢{ 153.8 | 100.3 | 211.9 | 231.3 | 250.8 | 273. 1

39 6820048668089 5|125.4} 154.5| 190.5 | 212.0 | 231 5 | 251 0 | 273. 3

40 66|28 8748 4167.8|80.3[124.7 ] 155.2| 190.7 | 212.2 | 231.6 [ 251, 2| 273.5

41 64|28 71482 | 67.6 | 80.1 | 124.1 | 155.8 | 190.9 | 212. 4 | 231. 8 | 251.3 | 273.7

42 61128 5|48 1| 67. 5|88 9 123.5 | 156.4 | 191.1 | 212. 5 | 231.9 § 251. 5 | 273.9

43 5.0 |28 3| 47.9 | 67.3 |88 71122.9 [ 157.0 | 191.3{ 212, 7| 2321 | 25L.7 | 274. 2

44 5.7 12811478 | 67.1 |88 5 122.3 ) 157.6 | 101.5 ] 212.9 | 232.2 | 251.9 | 274 4

45 55|28 0747.6166.0 | 88.3[121.7]158.2 1 191.7 | 213. 1 232. 4| 2520 | 274. 6

46 50|27.8|47. 4| 66.8| 88 1 [121.1 | 153.8 | 191.9 | 213.2 | 232, 6 | 252.2 | 274. 8

a7 50127.6|47.3|66.6|87.9|120.6 [ 159.3 (192 1| 213.4 | 232.7 | 252. 4 | 275. 0

48 sslerns| 471|665 |87 7]120.1| 159.8 | 102 3 | 213.6} 232.9 | 252.5 | 275. 3

49 i6lorslaro|66.3|87.5]119.61 160.3 [ 192 5| 213.8 | 233:1 | 252.7 | 275. 5

50 43]927.1146.8 66,1 |87.3[119.1]160.8 1192 7| 214.0| 233.2 | 252.9 | 27V5. 7

51 41|26 9467|650 871 118.7| 161.2 | 1829 | 214, 1 | 233.3 § 253.1 | 276. 0

52 39| 2.8|46.5| 657 [86.01]118.3 | 161.6 | 193.1 | 214. 2| 233.5 | 2563. 2 | 276, 2

53 3 71266|46.3]| 655 86 71117.9 | 162.0 | 103.3 § 214 4 | 233. 7 | 253. 4 ] 276. 3

54 3.4|26.4146.2| 65.3| 865 | 117.5 | 162. 4} 193.5 | 214. 5 | 233.8 | 253.6 | 276.5

55 3.2 2.3 460165 2| 863 |117.1 | 162.8 | 193.7 | 214. 7 | 234. 0| 253.7 | 276. 7

56 3.0/26. 1459650186 1] 116.7 | 163.2 | 193. 0| 2148 [ 234.1 | 253.9| 277.0

57 28| 25945 7|64 9|85 9[116.3 ] 163.6 | 194.1} 215.0 | 234.3 | 254.1 | 277. 2

58 a5losg|45. 5647|857 ]115.9 | 164.01 194.3 | 215.2 | 234. 5 | 254.2 | 277. 4

59 a3)on 7|45 4| 646|855 115.5 [ 164. 4} 194.5 | 215. 4 | 234.6 | 254.3 | 2776

60 201|256 453 | 64.4 | 853 | 115.1 [ 164.9 { 194 7 | 215. 6. 234. 7 | 254. 4 | 277. 9

including N.M. 15/67
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H. 0. PUB. NO. 117B
RADIO NAVIGATIONAL AIDS

LONG RANGE
NAVIGATIONAL AIDS

DECCA

770. GENERAL

The Decca Navigator System is a frequency-stable, continu-
ous-wave phase-comparison system with transmissions in the
medium frequency Radio Navipation band, 70-130p ke/s. The
transmitting stations consist of a Master station (A) and three
Slave stations designated Red (B), Green (C), and Purple (D),
each about 60—100 miles from the Master, The continuous wave
transmissions from the Siave stations are rigidly phase-locked
to those from the Master station, and transmission frequencies
are exactly: Master 6f, Red 8f, Green 9f and Purple 5f, where f
is a bagic frequency of around 4.2 ke/s.

Multiplying circuits in a ship-borne receiver produce Compari-
son frequencies of 24f for the Master and Red transmissions,
18f for the Master and Green transmissions, and 30f for the
Master and Purple transmissions.

Phase meters on the receiver, called Decometers, indicate
the PhaseDifference, at these comparison frequencies, of the
fransmissions received from the Master station and each of the
Slave stations. The line of constant phase difference is a hy-
perbola, and for each Master/Slave pair there is a stable family
of hyperholae.

The hyperbolic lattice lines of zero phase difference are
printed in their respective colors, Red, Green or Purple, on the
appropriate chart, The interval between successive zero phase
hyperbolae is termed a LANE. The position of the ship is at
the intersection of the relevant hyperbolae of the Decometer
readings and can easily and continuously be plotted on the
fatticed chart.

The Decometers measure only the decimal fraction of each
lane. The correct lane is determined by Lane Identification
transmissions utilizing as a comparison frequency the basic
frequency (1F). The correct lane number of each color is indi-
cated in succession on one common Lane Identification Meter
on the receiver, and is then set on the Decometer. This common
1f comparison frequency determines the lane number within a
ZONE whose width on the base-lines between the Master and
Slave stations is the same for all colars. Each Zone contains
24 Red lanes, 18 Green lanes, or 30 Purple lanes. The width of
each lane on the basic-line is approximately Hed: 450 meters,
Green: 590 meters and Purple: 350 meters. For unambiguous
presentation the Zones are leitered, and the Lanes numbered
outwards from the Master station. Each group of ten Zones is
lettered from A to J, and the Lanes in each zone are numbered;
Red, 0 to 23; Green, 30 to 47; and Purple, 50 to 79.

Readings at the Mester station are Red A 0.00, Green A 30.00
and Purple A 50.00.

The cotrect Zone Letter must be determined from normal navi-
gational methods and by reference to the appropriate Decea
latticed chart. As the zones are about 8 miles in width on the
base lines, and as this width increases away from the base-
lines, the accepted position of the ship is generally not eritical
for this purpose.

Including N.M. 22/66
May 28, 1966

770A. Chain Numbers

There are 11 Groups of basic frequencies, numbered from 0to
10. In each of these 11 basic groups, 6 Master frequencies,
lettered A to F, are derived Lo provide for existing and future
chains. Thus, in Group 0, normal Master frequencies in ke/s
are DA 84.100, 0B 84,105, OC 84.110, OD 84.190, OE 84.195 and
OF 84.200. The frequency interval between each numbered
group is 0.180 ke/s, e.g. the English Chain No. 5B has a Master
frequeucy of 85.005 ke/s. Group 10 includes only the A, B, and
C frequencies.

Mark 12 receivers can be switched to each of these 63 fre-
quencies. Eariier receivers can be switched to the numbers
only: cannot discriminate between the A, B, or C frequencies,
and cennot receive the D, E or F transmissions,

All existing Navigational Chain transmissions are on A Bor
C frequencies, excepting the North Bothnian chain, on frequen-
cy SF.

When once correctly set up, the Decca Navigator system will
give a continuous record of position. Lane 8lip {(or incorrect
Lane Identification), giving errors in position, may however
result from;—

(1) Interruption or disturbance in transmissions {see Sec.
T70F).

(ify Incorrect referencing of receiver.

{iii) Interference: either excessive Decea skywave signals,
external radio interference, or elecirical storms.

770B. Accuracy

The accuracy obtained from the Dececa Navigator system is
dependent upon the distance from the transmitters and the angle
of cut of the lattice lines. Used cotrectly nnd under favorable
conditions, the system is capable of a high degree of accuracy,
and positions correct to within + 50 yards can be obtained up
to B0 miles from the transmitting stations. In limited areas the
chains are capable of being used for survey and ships® trials.
However, two types of errors, Fixed Errors and Variable Errors
are inherent in the system and are explained below.

770C. Fixed Errors

The speed of propagation of the medium frequency Decca
trangmissions from the Master and Slave stations is affected by
the conductivity of the terrain, and is slightly lower over land
than over the sea. The advancing wave fronts are thus not ex-
actly circular, as they would be in & uniform medium, but are
slightly irregular, and the lines of constant phase difference in
these overlapping patterns produce slightly irregular hyperbolic
position lines. This system of irregular position lines is. how-
ever, stable in position, as the Decca chains are continucusly
monitored and the phase-locking of the Slave stations held rigid.
The hyperbolic lattices shown on the charts are calculated us-
ing a mean speed of propagation obtained by averaging the cal-
culated probabie velocities at numerous points over the coverage
of the chain. The difference between the actual position of a
hyperbolic position line and its theoretically calcuiated position
(i.e. the position given on the chart) is known as the Fixed
Error.

(Chg 12) 7-13
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This Fixed Error, or Pattern Correction, aries with locality.
Where the Decca chain coverage is almost wholly over water, as
in the Persian Gulf chains, the speed of propogation differs
only slightly from that adopted for the caleulation of the lat-
tices, and the resultant Fixed Errors are small. Where, however,
the chain extends over large mountainous land masses or is-
lands, as in the North Scattish chain, the actual speed of prop-
agation varies markedly in different localities: the resultant
Fixed Errors are appreciable, and can exceed + 0.5 lanes.

The variation in the specds of propagation can cause simul-
taneous observations of all 3 Decometers to produce three
separate two-color position fixes. In the areas of overlap of ad-
joining chains, observations of each scparate chain can similar-
ly produce different position fixes.

Observations to determine these Fixed Errors of the chains,
i.c. the corrections to be applied to abserved Decometer read-
ings to make them ngrec with the thecretical lattice on the
charts. have usually been carried out during the acceptance
trials, The resultant Fixed Errors at certain positions, generally
about 3 miles off-shore, along the coastal coverage of the
chains. and including the approaches to all the important ports,
arc given in detail in the DATA SHEETS No. 2, Fixed-Errors
(Pattern Carrections) izsued by the Decca Navigator Company.

When NO information reparding Fixed Errors is available. the
charted Decea lattices should be used with caution, especially
near the coast and in restricted waters,

AL one time it was anticipated that adequate observations
would be made of the Fixed Errors, and that the corrections
would be included in the lattices printed on the charts. Experi-
ence has shown this task is not practicable, and it is unlikely
that the theoretical lattices shown on Admiralty charts will
ever be corrected. However, the Swedish Hydrographer has pub-
lished Swedish charts with adjusted Decca lattices incorporating
the rezults of extended observations in the Baltic, and these
have been copied on the Admiralty latticed charts of the Bwedish
Chain.

770D. Variable Errors

A small proportion of the transmitted signal is reflected from
the ionosphere and interferes with the direct or ground-wave
signal. At night. or in daylight at extreme range, this sky-wave
signal may become sufficlently strong to couse an inaccurate
rending to be shown on the Decometer. This causes a Variable
Error which can hecome considerable at exireme ranges, and ig
greater at night than by day and generally worse in winter,

These Variable errors. and the resultant dismond of error in
position. are explained in detail, and the values given for num-
erous ports and localities over the coastal coverage of the
chainzs. in DATA SHEETS No. 8 issued by the Decca Navigator
Company.

Mariners are strongly cautioned that, at distances of over 150
miles from the transmitting stations, particularly at night or
dusk. the signals may be too weak to work the Lane ldentifica-
tion Meter carrectly. This can lead to sudden lane slipping and
the loss of one ar more lanes. Decca should not be relied upon
as the sole aid to navigation in these circumstances.

7-14
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Notes:—

1. Ships fitled with receivers of an enrlier type than the Mark
V (QM. 5 or QM.9) (i.c. those without Lanc identification facili-
ties) must know their pasition accurately when initially setting
up the meters and when re-setting them for any reason {for ex-
ample after failure of the transmitter ot receiver or when the
ship enters the approved coverage area). The possibility of
lane-slipping musi also be borne in mind, Steps should be taken
at all times to check that lanes have not slipped, ¢.g. by check-
ing with the dead-reckoning plot at regular intervals.

2. Ships fitted with Mark V and later receivers will, when in
the appropriate areas, be able to meke use of the Lane Tdentifi-
cation facilities provided. It is emphasized that before using
Lane Identification, reference should be made to the following
paragraphs and to the Decca Navigator Company’s special
instructions referred to therein.

Lane Identification

3. The British Ministry of Tranzport has approved the general
uze of Lane Identification as a facility additicnal teo the service
provided by normal Decca transmissions: approval is condition-
al on strict compliance with the instructions contained in Data
Sheet 5B issued by the Deccn Navigator Company with the
authority of the Ministry, Failure o follow the procedures laid
down may result in misleading information being obtained: nd-
herence to the instructions will permit the use of Lane Identifi-
cation to the fullest extent.

4. In night conditions the high prohability of correct Lane
[dentification may be reduced at ranges of over 130 nautical
mites from the transmitting stations. It should be noted that
provided the instructions referred to above are followed rigidly,
use can be made of Lane Identification facilities in these con-
ditions: the chances of correct Lane Identification rendings will
be lower but following the instructions chould ensure that in-
formation from correct readings only i used.

5. Eaorlier receivers do not incorporate the necessary circuits
or meters o display Lane Identification signals, but a slight
kick of the decometer pointers will be observed on these re-
ceivers, as well as on Mark ¥V (QM.5 or QM.9), at the start of
cach Lane Identification transmizsion. This may be neglected,
since it in no way effects the performance of the receiver as &
navigetional aid.

Transmission Failures

6. Any break or disturbance of the normal transmissions of
Decca stations are broadcast as Deccn Warnings by the coast
radioc stations in the vicinity. These stations are listed in para-
graph T below.

These warnings are issued because the trarsmission
failure may result in lane loss on Decce Navigator receivers,
Whether a lane is lost or not depends on the position, course
and speed of the vessel at the time, and the duration of the
failure. In some cases more than one lane may be lost.

Including N.M. 22/66
May 28, 1966
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Two types of warning are used:—

{I) “DECCA ENGLISH CHAIN RED TRANSMISSION
INTERRUPTED 1315 to 1330 GMT TENTH APRIL
CHECK LANE NUMBER."*

This warning implies that the whole number Red lane
reading is iiable to be in error and that special care should be
taken to check the Decea position indicated.

(ii) “DECCA ENGLISH CHAIN RED PATTERN DIS-
TURBED 1315 GMT CHECK LANE NUMBER.”’

This message is sent when any pattern has been disturbed
by sovere interference with the ground station which is likely
to have caused the gain or loss of a lane. The same precautjons
should be taken.

Any faults in Lune Identification transmissions will be
apparent if the instructions for their use given in the Decca
Navigator Company’s Data Shects are followed, and no proce-
dure for promulgation by broadcast is necessary,

7. STATIONS BROADCASTING DECCA WARNINGS.

Warnings are given on both W/T and B/T, except for stations
marked.

* R/T only. tW/T only.

GREAT BRITAIN AND IRELAND.

English Chain: Wick, Humber, North Foreland*, Niton, Lands
End, Portpatrick.

S.W. Britisk- Chain: Niton, Lands End, Ilfracombe, Port-
patrick, Vulentia.

N. British Chain: Wick, Humber, Lands End, Portpatrick,
Malin Head, Anglesey.

N. Scettish Chain: Wick, Stonehaven, Cullercoats, Humber,
Seaforth, Portpatrick, Oban*.

GERMANY.

German Chain: Norddeich.
DENMARK.

Danish Chain: Blivand, Skagen, Lyngby.
SWEDEN.

Swedish Chain: Stockholm (SDH) (SDJ).
N. and S. Bothniun (Chaing: Lulel, Hamosand, Stockholm.

PERSIAN GULF.
N.and 8. Persian Guif Chains: Bahrein t.
CANADA {Atlantic Coast).

Newfoundland Chain: Belle Isle, 5t. Johns (VON), 5t.
Lawrence.

Cabot Strait Chain: Sydney, Grindstone, Fox River.

Nova Scotie Chain: Yarmouth, Halifax (VCS), Canso.

Anticosti Chain: Sydney, Grindstone, Fox River, Mont Joli,
Quebee, Sept—Iles.

INDIA.

Bambay Chain: Bombay, Naval Radio, ropeated by othor
coast radio stations.

Change No. 16, Including N.M. 25/47
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5. COVERAGE.
(a) British Chains.

The British Ministry of Transporl approves the use of
transmissions of Decca pattern from the English, North British,
South West British und North Scottish chains of transmitting
stations as an aid to navigation provided that:

(i) the transmissions are used in accordance with the ad-
vice on their correct use and on the limitation of the
service they may be expected to provide, tw be found
herein and in the Data Sheets published by the Decca
Navigator Company, and

(ii} appropriate Decca-latticed charts produced by the Brit-
ish Hydrographer of the Navy are available and are
used.

The Ministry has wrranged that all transmissions from
Decco Navigator Stations in the United Kingdom shall be moni-
tored and the results are the subject of close scrutiny by the
Ministry; these monitor stations thus provide a check on the ac-
curacy and the reliability of the chains.

(b) Other European chains.

{c) Persian GQulf Chains.

{d) Indien Chain.

(e} Canadian end New York Chains.

CHAIN INTERFERENCE: English Chain

Warning is given that transmissions from the Danish Chain
may have an adversc cffect on the operation of receivers of an
earlier type than Mark V (QM.5 or QM.8} used on the English
Chain, particularly by night, within the part of the coverage
area to the north and east of a line joining Amsterdam and lat.
55°15'N., long. 1°15'E. The Purple pattern is the one subject
to the greatest potential interference; the Green pattern may he
affected to a losser degree: and it is unlikely that the Red pat-
tern will be disturbed at ali.

This adverse effect may cause errors in the readings of the
decometers of these receivers due to sluggish response, or no
response, of the meters to a change in the ship’s position; the
meters may, however, give inaccurate readings without any such
indication that they arc not working normally. The effect is
expected to occur only when any of the English stations are
operating on reduced power (e.g. on a reserve aerial) and the
Danish stations are operating on full power. As the mariner will
not ncecessarily know when this condition obtains, this type of
receiver should, until further notice, be used with particular
discretion at ali times in the part of the coverage area specified
in the above paragraph.

24 June 1967
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DECCA CHAINS IN OPERATION

EURCPE
STATICN FOSITION FREQUENCY
(kc/s)
7700, English Chain {Chain 5b).
Puckeridge A Master 51°54'33"N, 0°00'05"E 85.00
Norwich B Red Slave 52°33'08"N. 1°20'00"E. 113,33
Lewes C Green Stave 50754'33"N. 0°08'44"E. 127.50
Warwich D Purmpte Slave 52°11°49"N. 1°21'53"W. 70.83
7705, South-West British (Chain 1b).
Bolberry Down A Master 50°13°56"N. 3750'13"W, 84. 280
Jersey B Red Slave 49°14"39"N. 2°05°22"W. 112.373
St. Mary's C Green Slave 49°55'50°N. 618'15"W 126.420
Llancasfen D Purple Slave 51°25'42"N. 1°22'41"W 70.233
7710. North British Chain {(Chain 3b).
Kidsdale A Mastes 54°42'03"N. 472502 W 84.645
Clanrotla B Red Slave 54725 42"N. 6°19'50"W. 112. 860
Neston C Green Slave 53°16"12"N, 3°03°09"W, 126.968
Earlshill (Stirling) D Purple Slave 56°04"18"N. 4°03'33"W. 70.538
7715. North: Scottish Chain {Chain é¢).
Kirkwall A Master 59°03'38"N. 3714 44"W B5. 185
Butt of Lewis B Red Slave 587297 49"N. 6°15'1B"W. 113.580
Lemwick C Green Slave 60°09'51"N. 1°11'01"W, 127.778
Peterhead D Purple Slave 57730'39"N. 1750'59"W 70. 988
7720. Danish Chain {Chain 7b).
Samsg A Master 55°56'38"N. 10°35'02"E. 85.365
Mgen B Red $lave 54757'24"N. 12°78'00"E. 113.820
Hdjer C Green $lave 55701"16"N. B 42'10"E 128.047
Hjorring O Purple Slave 57°26'55"N. 10°03'10"E 75,138
7725. German Chain {Chain %b).
Brilen A Master 51726'30"N. 8°42'45"E §5.720
Stadtkyll B Red Slave 50°21'55'N. 6732'04"E. 114.293
Zeven C Green Stave 53°17'08"N 9°16'10'E. 128.580
Colburg 0 Purple Slave 50719'25"N 10°59'21"E. 71.433
7730. Swedish Chain {Chain 4b).
Nynashamn A Master 58°56"'44"N 17°57"32"E. 84.825
Radmanso B Red Slave 59°43'21"N. 18°59'48"E, 113.100
North Gotland C Green Slave 57754' 53N, 18°57'31"E. 127.238
Bjorkvik D Pumple Slave 58°50'47"N 16°34'22"E. 70.688
7735, South Bothnian (Chain 8c).
Njurunda A Master 62°16'51"N. 17°25'26"E. 85.550
Skutskar B Red Slave 50°37'20"N. 17°26'34"E. 114.067
Jamas C Green Slave 53728 50"N 19°39'13"E 128.325
7740, North Bothnian {Chain 5f).
Lovanger A Master §4°21'00"N. 21°20'56"E. §5.095
Gamla Karieby B Red Slave 6351 56"N. 23°11'0i"E. 113. 460
Kailax C Green Slave 65731'51"N. 22°04'09"E, 127.6425
Jarnas D Purple Slave 53°28'50"N. 19°39'13"E. 70.9125
7745, French Chain (Chain 8b).
Saint—Angel A Mastes 46721 51"N. 2°43'05"E 85.545
Charge B Red Slave 47°25'15"N, 1°01'51"E. 114. 060
Sanit~Germain—du-Plain C Green Slave 46°42'20"N. 5°00'i6"E. 128.318
Teissere—du-Cormnetl 0 Purple Stave 44°58' 10"N. 2°22'49"E. 71.288
Change No. 18, Including N. M. 25/67. 24 June 1967
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DECCA CHAINS IN OPERATION-Continued

CANADA
STATION PCOSITION FREQUENCY
(kc/s)
7750. Newfoundland Chain (Chain 2b).
Port Btandford A Master 48°21'13"N 54°10'09"W 84,465
Shoe Ceve B Red Stave 47°04' 24"N 52744'13"W 112.620
$1. Lawrence C Green Slave 46755 06" K 55°2246"W., 126.697
Comfort Cove D Purple Stave 49°20'37"N 54752 12"W 70.387
7755. Cabot Strait Chain {Chain 6b).
Grindslone A Master 47°21'26"N. 617 55'36"W. B5.180
Fart aux Basques B Red Slave 47°37'57"N. 587 14'21"W, 113.573
Antigonish C Green Siave 45° 04 1 1'N. 6i°54'02"W. 127.770
7760, Nova Scotia Chain {Chain 7¢).
Chester A Master 44¥34°02"N, 64716'05"W 85.370
Alma B Red Slave 45%39'14"N, 6455 48"W, 113.827
Jordan Bay C Green Slave 43°42'10"N, 65°14'28"W 128.055
Ecum Secum D Purple Slave 445753 N. 62°08'59"W 71.142
7765. Anticosti Chain (Chain 9¢).
Port Menier A Master 49°51730"N 64°26'41"W. 85.725
Shippegan 1. B Red Slave 47°50'55"N. 64°41'24"W, 114.300
Natashquan C Green Slave 50°10'47"N, 61°48'47"W, 128. 5875
Sept-lles D Purple Siave 50°09'08"N 66°37'03"W. 71.4375
UNITED STATES
7770. New York Chain {Chain 5¢).
Yorktown Hts, A Master 41°16"42"N. 73°46'32"W 85,005
Yaphank (L. 1) B Red Slave 40°48"13"N. 72°55"' 35"W, 113.340
Andover (N_J.) C Green Slave 41°00'31"N. 74°46'47"W. 127.5075
Red Hook D Purple Slave 42°03° 51N, 73°52'14"W 70,8375
INDIA
7775. Bombay Chain {Chain 7b).
Sawar Kundla A Master Z1°21'39"N 71°18'23"E. 85. 365
Bulsar B Red Slave 20°45'40"N. 713°02'17"E. 113. 820
Veraval C Green Slave 20°57'07"N 70°20'13"E. 128.047
Ohrangdhara D Purple Slave 23700'14"N 71°31'39"E 71.137
PERSIAN GULF
7780. South Persian Gulf Chain (Chain 1c).
Das A Master 25°09'00"N. 52°52'33"E B4.285
Doha B Red Slave 25°10'02"N, 51°19'34"E. 112.380
Shaikh Shu'aib C Green Slave 26°47'39"N, 53°2225"E, 126. 428
Abu Dhabi D Purple Slave 24°27'56"N. 54°19°53"E 70,238
7785. North Persian Gulf Chain (Chain 5¢).
Bandar Delam A Master 30°02'37"N. 50°09'20"E. 85.005
Khosrowabad B Red Slave 30°09'58"N. 48°25'28"E. 113.340
Bushire C Green Slave 28°58'19"N. 50°51'23"E 127.508
Change No. 16, Including N. M. 25/67. 24 June 1967
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RADIO REGULATIONS
FOR TERRITORIAL WATERS

Chapter 8
RADIO REGULATIONS FOR TERRITORIAL WATERS

800.

GENERAL

Regulations end restrictions concerning the use of radio in general are given in the general radio regulations annexed to the Inter-

national Telecommunication Union, Geneva, 1959,

All ships which are compulsorily equipped with radio and which are registered with countries which have ratified this Convention
are required to have on board copies of the Convention and the regulations annexed thereto.
The following section of this book (800 to BY6) contain special regrlations issued by various countries regarding the use of radio

within their harbors and terrirtorial waters,

810. It being necessary to adopt appropriate regulations for the purpose of preventing interference in wireless communi-

cations produced by ships anchored in ports on the coast:

It is hereby resolved: 'That the following rules of procedure be
eatablished:

1. Wireless communication is absolutely prohibited between
stations on land and siations on ships anchored in Calieo Bay.

2. When ships are anchored in other porta they may oommunicate
with land etations but only through the nearest station end with the
minimum power necessary.

3, While ships are anchored in Peruvian ports they are prohibited
from entering into wireless communication with stations on bosard
other ships except to give the international distress signals, 8.0.8.,
and

4. If tranamission by any anchored ship causes interference with
other communications, the transmission must alwaya cesse immedi-
ately when the station which suffers interruption 20 requesta.

Use of Radio by Foreign Warahips

A decree dated 25th June, 19486, issued by the Peruvian Government
makes the following regulations concerning the use of radio by foreign
warahips in Peruvian ports and territorial waters;

As a general rule there will be no limitation on the use of wireless
communications by foreign warahip during their stay in Peruvian ports
or walers, but the Government reserves the right to restrict and/or
suspend the use if considered desirable for security or other reasons,

fa) Transmissions are prohibited in the band 485~515 ko. {819~
583 metres) except to send or reply to 8.0.8, signals.

fb} Transmissions should not be employed wkich obstruct radio-
beacon of D.F. stations, in accordance with tha Washington [nter-
national Convention of 1997,

fe) In Boccordance with the Washington International Convention of
1929, the band 550-1500 kc. (545-200 metres} should not be inter-
ferad with.

{d) The military and civi] radio stations using bands 6675-7000 ke,
{4494—42868 metres) and T300—8550 ko. (41.10-35.09 metres) should
not he interfered with.

{e} The following frequencies used by the Peruvian Naval School
for the time signals should not be interfered with:

1100 howrs, frequency 8,20%; 500; 12,305,
1400 hours, frequency 8,205; 500; 12,305.
2000 hours, frequency 8,204; 12,305.

When the Commanding Officer of aforeign warship deaires to conault
the authorities on the question of transmissions he should addrese his
communications to the Port Authorities or the Senior Maval Officer of
the Port. In the absence of thege persons his communication should
be addressed to the Military Authority in regidence, or local Civil
Authority.

CANAL ZONE

812. The following paragraphs are taken from Title 35, Code of

Federal Regulations, PanamaCanal—Part 123-Radio Communica-

tions; published in the Federal Register September 16, 1066. The provisions of this Pert 123 issued under authority vested in Presi-
dent by 2 C.Z.C. 1331, T6A Stat. 46, and delegated to Secretary of Army, and effective December 15, 1966.

SECTION 123.1 Radio communication defined. For the purpoges of

this part, unless the context otherwise required, ‘‘radic communica-
tien’’ meens the transmizsion by radio of writing, signs, signals,
pictures, and sounds of all kinds, including all instrumentalilies,
facilities, apparatua, and services (among other things the receipt,
forwarding, and delivery of communications) incidental to such trans-
mission.

SEC. 123.2 Conirel by Governor; ezcerise through Naval Shore
Stations. The Governor of the Canal Zone shall, subjectto the pro-
visions of this part, have entire control of radio communication in the
Cenal Zone so far as concerns or affects vessels in the harbors and
other waters of the Canal Zone or the navigation of such waters,
except vessels owned or operated by the United States Army, Navy
or Air Force. In the exercise of such control the Governor may in his
discretion utilize the shore radio stations owned by the United States

Including N.M. 15/67
15 April 1967

and operated by the Navy Department, which stations are referred to
as the shore stations.

SEC. 123.3 Advance information required by radio from vessels ap-
proaching Canal. Vessels approsching the Panama Canal shall com-
municate by radio to the Port Captain, through the Balboa Radio
Station, call letlers NBA, at least 46 hours in advance of amrival in
the Canal Zone, the information required by Sec. 123.4. If radio com-
municeiion can be established earlier than 48 hours in advance of
arrival, the required information should be furnished at the time such
commuoication is first practicable. The signal station on Flamenco
Island is equipped with voice radic for communication with vessels
approaching the Pacific entrance to the Canal on the foliowing fre-
quencies: International Calling and Distresa 2182 kc/s and Panama
Canal Company 2646 kc/s.

81
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SEC. 123.4 Same; information required. (a) All of the items of in-
formation listed below, nnless previously commnnicated through
agents or otherwise to the Canal Authorities, shall be transmitted to
the Port Captain as required by Sec. 123.3, using the phonetie alpha-
bet letters Lo identifly the items, as follows:

ALFA—If Canal transit is desired.

BRAYO—48-hour advance estimate of time of arrival,

CHARLIE— Fore and aft draft of vessel. Warships should include
displacement.

DELTA-—Lnst port of call,

ECHO—If there is any communicable disease aboard nnd, if so,
identify such disease or dizeases,

FOXTROT—Number, kind and origin of animals aboard, if any.

GOLF—Number of landing passengers, if any.

HOTEL—Number and origin of stowaways nbonrd, if any,

INDIA—If any structurel changes, or changes in use of tanks, have
been made since the vessel's last transit,

JULIET—Number of smallpox vaccinations required by crew members
and passengers.

In mdditicn to the above, tankers shall report:

KILO—The grades ol cargo carried, if any. Give name of cargo if
other than petroieum products.

LIMA—The grade of cargo last carried in each empty tank that is
not gas free. Give name if other than petroleum products.

Vessels carrying explosives ol any nature, whether for transit or
docking, shall also report:

MIKE—The grades of such explosives.

NOVEMBER-—The quantity in tons of each grade of such explosives.

Vessels docking shall also report:

OSCAR-—Whether docking at Balboa or Cristobal and give resscn,
such as cargo operations, fuel, water, etec. Also give amounts in
tons in each case.

(b) The foliowing additional information shall be transmitted via
radio to the Port Captain from @il vessels as applicable:

(1) Vessels approaching from the Pacific shall report actual
time of passing Cape Mala, or the latitude of Cape Mala, and the ves-
sel’s speed,

{2) ¥Yessels approaching from the Atlantic shall report 12 hours
prior to arrival at Cristobal any change of one hour or more in the
expected time of arrival.

(3) Any other matters of importance and interest.

{c) Timely receipt of the above information will facilitate the transit
or docking of arriving vessels. Failure to comply with these reporting
requiremenis may subject a vessel to delay since veasels which do
comply will receive priority of service and handling over those which
do not.

SEC. 123.5 Radio communicotion between vessels in Canal Zone
and other vessels or places. Excepl as euthorized by authority of the
Governor, and except as regards vessels opetated by the United
States Army, Navy, or Air Force, all radio communication between
vessels in the Canal Zone and other vessels or places whether with-
in or without the Canal Zone shall be carried on by forwarding through
the Balboa Rodio Station,call letters NV A; and, with such exceptions,
no vessel in the Canal Zone, or person on board any such vessels,
shall do any radio broadcasting, or shall, otherwize than by forward-
ing through such shore station, wansmit any radic communication.

8.2
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SEC. 123.6 Restrictions on vessel radios as to power, Lesting and
funing. Except as authorized by anthority of the Governor, vessels
within 15 miles of the Canal Zone should transmit only with low

power, i.e., not more than 100 watts on a tube set, and should not de

do any testing or tuning.
rd ing {rgasit] All vessels equi A
with radio® ie &.éf& ~available

to 2 padio Tededd 4113 eCe SEa]
sel &s erminal port to 0% the Cangl until her arrival
att! opposite pirminal po . { this section do not

SEC. 123.8 Precedence of messeges relative to wvessel’s moue-
ments end Conal business; use of vessel's radio by pilot. Messages
relating o a vessel’s movements and Canal business shall Lake pre-
cedence over all commerical messages. The pilot on a vessel pass-
ing through the Cannal shall be afforded free use of the vessel’s
radio for the transaction of Canal business,

SEC. 121.9 /mmediate report of eccidents, delays, or casualéies.
Under the direction of the pilot, ships shall report by radio to the
local Government shore radio station any accident, cither to them-
selves, or anything else that may deluy them or require mssistance,
any sickness or casualties that reguire medical attendance, or any
other matier of importance that may arisc,

SEC. 123.10 dperation of vessel radios in conformity with treaties,
Except as may be otherwise provided by this part, while in Canal
Zone waters, vessels equipped with radio shall operate such equip-
ment at il times in conformity with the principles and rules stipn-
lated in the treaties or conventions W which the United States is a
party.

SEC. 123.11 Radic cherges. No receiving or relaying charges,
will be impuvsed against ships on radiogrems transmitted by ships
on Canal business nor in the cases of dispatches involving medical
assistonce to ships.

SEC. 123.12 Penclties for wvinlation. Whoever violates any of the
provisions of Sec. 123.1 to 123.11 is subject Lo punishment as pro-
vided by 2 C.Z.C. 1831, T6A Stat. 16, by & finc of not more than $100,
or by imprisonment in jail for not more than 30 days, or by both.

Including N.M. 15/67
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Amend Section 183.7 o read: S

SEC.123.7  Operator on board during transil. All vessels equipped with radio shall have a qualified radio eperator on board, available to operate the
‘mdio Installation if necessary, from the time the vessel leaves a terminal port to pass through the Canal untii ber arrival at the opposite terminal port,
Vessels equipped with radlo telephones operating on the freqnencies designated by the Panama Conal Company are deemed to meet the requirements
of this section provided they hove someone aboard capable and gqnulified to operate such equipment. The pravisions of this seetion do not apply to those
vessels whose radio equipment has been sealed in Canal Zone waters in accordance with orders issued by competent authority.

NAVOCEANO 2787,
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MEXICO

830. The following extracts are taken from The Law of General Lines of Communication, published February 19, 1940:

INSTALLATIONS ABOARD VESSEL

Article 416.— All vessels of mere than 00 tons gross tonnage and vessels
of any tennege carrying fifiy or more souls, including the crew, provided
they are engaged in foreign or coastal traffic, must carry wireless receiving
and transmitting apparatus. Boats of over 20 but less than 500 tons gross
tonnage eogaged in such traffic shall carry a wireless receiving apparatus.

Article 417.—No vessels or aircraft which, in conformity with this Law,
should be equipped with wireless inatallations, shell be asllowed to leave
or take off if they are not so equipped, or if, in the opinion of the inspectors
of the Secretariat of Communications, such installations are not in good
operating condition, or if they are not carrying the necessary radio aper-
ators.

Article 418.—The sending or receiving of paid messages by stations
aboard vessels or aircraft shall be governed by the provisions of the re-
spective International Conventions to which the Mexican Government has

subscribed,

Including N.M. 37/66
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The owners of vessels and aircraft shall deposit the sum specified by
the Sectetariat of Communications to guarantee payment for the service of
paid messages.

Asticle 429.—National and foreign vessels are prohibited from using their
radic transmitting apperatus while anchored in Mexican ports where radic
stations belonging to the National System are in operation, except in the
following cases!

(i) When it is necessary to send cr receive distress signals.
{ii} When, for any reason, the passengers or crew are unable to disembark.

Articie 420.-Stations sboard natjonal or foreign vessels anchored in
Mexican ports where no installations of the National System are in oper-
ation, may furnish service by communicating with said System or with
other vessels which are navigating or anchored off Mexican shores; all
internaticnal service must, however, invariably be transmitted through
national stationa.

(Chg 13) 8-2a
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UNITED STATES

840, While United States regulations are in general conformity
with the provisions of international conventions, the following
extracts from the Communications Act of 1934, as amended, are
quoted for the convenience of the mariner.

TITLE I, PART I

SEC. 301. Licenge for radic communicalion or transmission
of energy.—* * * No person shall use or operate any apparatus
for the transmission of energy or communications or signals
by radio * * * upon any vessel or aircraft of the United States;
or (f) upon any other mobile stations within the jurisdiction
of the United States, except under and in accordance with this
Act and with a license in that behalf granted under the pro-
visions of this Act.

SEC. 321. (b) All radio stations, including Govemment sta-
tions and stationa on board foreign vessels when within the
territorial waters of the United States, shall give absolute
priority to radio communications or signals relating to ships
in distress; shall cease all sending on frequencies which will
interfere with hearing & radio communication or signal of dis-
tress, and, except when engaged in answering or aiding the
ship in distress, shall refrain from sending any radio commui-
cations or signals until there is assurence that no interference
will be caused with the radic communications or signals re-
lating thereto, and shall assist the vessel in distress, so far
a3 possible, by complying with its instructions.

SEC. 323, Interference between government and commercial
stations.—(e) At all places where Govermnment and private or
commercial radio siations on land operate in such close prox-
imity that interference with the work of Government stations
cannot be avoided when they are operating simultaneously,
such private or commercial stations as do interfere with the
transmission or reception of radio communications or signals

RADIO REGULATIONS
FOR TERRITORIAL WATERS

by the Government stations concerned shall not use their trans-
mitters during the first fifteen minutes of each hour, local
standard time.

SEC. 324. Use of minimum power.~In all circumstances,
except in case of radio communications or signals relating to
vessels in distress, all radio stations, including those owned
and operated by the United States, shall use the minimum
amount of power necessary to camy out the communication
desired.

TITLE 111, PARTII
TRANSMISSION OF INFORMATION

SEC. 359 (d) No charge shall be made by any ships or station
in the mobile service of the United Statea for the transmission
of distress messages and replies thereto in connection with
situations involving the safety of life and property at sea.

(¢) Notwithstanding any other provision of law, any station
or carrier may render free service in connection with situations
involving the safety of life and property, including hydrographic
reports, weather reports, reporis regarding aids to navigation
and medical assistance to injured or sick persons on ships and
aircraft at sea, All free service permitted by this subsection
shall be subject to such rules and regulations as the Com-
mission may prescribe, which rules may limit such free service
to the extent which the Commission finds desirable in the
public interest.

AUTHORITY OF MASTER

SEC. 380. The radio installation, the operators, the regu-
lation of their watches, the transmission and receipt of mes-
sages, and the radio service of the ship except as they may be
regulated by law or intemational agreement, or by rules and
regulations made in pursuance thereof, shall in the case of a
ship of the United States be under the supreme control of the
master.

REPUBLIC OF SOUTH AFRICA

§50. Wireless apparatus in ships (other than ships of war) shail not be worked or used while the ships are moored to any
wharf or pier within a harbor or bay of the Republic of South Africa. Such ships within a harbor or bay of the Republic of
South Africa but not moored alongside a wharf or pier may, however, use wireless apparatus only for the purpose of commu-
ication with 1and stations situated in the Republic of South Africa.

SAUDI ARABIA

880. The following regulation has been issued by the government of Saudi Arabia:

It is prohibited for owners and agents of shipping companies to use
wireless apparatus in their shipa either for broadcastiog or receiving
messages and signals so long as their ships remain in the harbors or
in territorial waters of the said kingdom except in cases of serious

Including N.M. 37/66
Sept. 10, 1966
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danger such ama fire, collision, or other similar emergencies. Any
infringements of these instructions will be punishable in accordance
wilth regulations in force.

8.3
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UNION OF SOVIET SOCIALIST REPUBLICS

870. The following wireless regulations have been issued:

Regulations for the Tase of Radic Telegraphy
in Boviet Inland or Territorial Waters

1. Foreign war and merchant [nonwar) vessels, in the maritime
frontier zone of the Union of Soviet Socialist Republics and in inland
waters of the Union of Soviet Secialist Republics, within a distance
of ten miles from the shore are allowed to use their radio installations
only on the basis set forth in this decree.

2. Foreign merchant vessels, within the regions where coastal
tadio installations are established, are forhidden to exchenge radio
telegrams, except in the cases mentioned in article 7 of the present
decree,

3. Foreign merchant vessels in ports where the marest conatal
radio installation is outside a radius of ten miles and alsc within the
Sen of Azov, may be allowed to use their radio installations only
under special written permits from the chief of the corresponding
commercial port, to be issued for & pericd or for easch meparats
occasion that the vessel visits the ports of inland waters of the Union
of Soviet Socialist Republica.

In case the nearest coastal radio station belonging to the People’s
Commissariat for Military and Naval Affairs or other departments is
situated at a distance of not more than ten miles in radius from the
corresponding commercial port, the aforesaid foreign vessels receive
permission for radio communication from the chief of the commercial
port only in mgreement with the local representatives of the respective
-departments.

4. The local command of navel forces has the right to restrict
radio comtmunication between foreign war vessels within the 10-mile
zone, both as regards time and place of conducting conversations,
and alao as regards wavelength.

5. The chief of the nemrest commercial port will supervise ihe
execut.on of the regulations in article 2 of the prement decree.

He clogses and seals radio installations of foreign merchant vessels
throughout their stay in port or within the 10-mile zone mentioned in
article I of the present decree,

6. Foreign vessels standing at anchor in quarantine and requiring
t0 communicate by radio with the local coastal radio station may, in
exceptional cases, use the minimum power of the main radio trans-
mitter or & low-powered radio set during days and hours to be com-
municated by the said station.

(Chg 13)

7. The restrictions on the rights to use vessels’ radio instal-
lations foreseen in articles 2 and 8 of this decree do not affect:
fo} Vessels in danger, or transmitting communications to prevent an
accident; fbj vessels rendering help to other vessels in distress; and
fc) while conducting vessels through ice,

When entering ports where coastal radic stations exist, foreign
vessels in specially important cases are allowed to finish a radio
communication started with the corresponding port, but not otherwise
than on the condition that they switch over to the minimum power or
to low-powered sets.

8, In all cases where vessels’ radio installations are used in
accordance with the present decree, foreign war and merchant vesszels
afe guided by the appropriate regulations for international radio com-
municatious sccepted by the Unien of Soviet Socialist Republics,
and alao by the regulations controlling inland radio communication of
the Union of 3oviet Soctalist Republics.

The unpublished regulations for inland radio communication are
communicated to foreign vessels by the corresponding local military,
naval, or port muthorities upon the arrival of the vessels in ports of
the Union of Soviet Socialist Republics.

9. Radio communications by foreign war and merchant vessels may
be in plain language only, without the use of any kind of ciphers or
codes, except the established signals under the international service
regulations for radio communication, and also under the International
Code of Signals.

10. The person empowered to communicate with the authorities
on all questions arising out of the present decree is the commander or
caplain of the foreign vessel in question.

11, The regulations promulgated in the present decree remain in
force only when the Union of Soviet Socialist Republics is not in a
state of war, and only as regerds vessels flying the flag of nonwarring
Stateg,

12. Persona infringing the regulations promulgated in the present
decres are liable under the criminal legislation of the respective
federal republics.

Including N.M, 37/66
Sept. 10, 1966
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JAPAN
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880. The following is extracted from Radio Transmission Law (Denpa Ho} No. 131 of May 1850:

In general, the law states thai iranamitiers cannot be uged ia the
territorial walers of Japan except to transmit distress messages, ur-
gent messages, emergency messages and such other messages as the
Japanese Postal Ministry may prescribe. Ships are permitied to use
radio receivers in port,

Prior to securing transmitters, ships should clear traffic with the
nearest Japanese coastal station and announce that they are securing
the tremamitiers. The ahore station should also be informed when the
transmitter is agein manned upon departing Japanese Territorial wa-
iers.

Transmitters may also be used in Japanese harbors with the per-
mission of the local port authorities under the following conditions:

i, When there ia no other mears of communications with shore ac-
tivities and urgent messages must be sent. In thia situation the Lrans-
mitter ¢can only be used to transmit to the Japanese Coestal Radio
Station.

2. When it is necessary to transmit in order to affect repairs by a
Japanese Postal Ministry repairman.

AUSTRALIA

LIMITED USE OF RADIO IN CERTAIN CIRCUMSTANCES

Ships anchored or moored in portsot harbours of the Common-
wealth of Australia and its territories where access to public
land telecommunication facilities is not possible, may, sub-
ject to the following conditions, transmit radiotelegrams to
the nearest coast station open for service:

() W/T and R/T transmissions must be confined to medium
frequencies.

(5) The minimum power must be used and interference lo
other traffic avoided.

EGYPT (Suez Canal}

Art. 16—~Captains of vessels shall place the radio appara-
tus at the disposal of the Canal Company during transit
though the canal. Pilots shall be allowed to receive and
send, free of charge two the company, all service messages

All foreign ships entering territoral waters of the Repub-
lic of Irng and destined to Iragi ports are hereby notified
that the usc of wireless installation aboard ships is strictly

Including N.M. 37/66

Sept. 10, 1966

IRAQ

(Chg 13)

which may be deemed necessary. T'he radic watch wiil be
kept in accordance with the instructions of the pilot, and it
may even be required that a continual watch shall be kept
during the whole transit through the canal.

prohibited for the estoblishment of contact with any wire-
less siation except Iraqi.
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MISCELLANEOUS
INFORMATION

- - 0SCAR
- PAFPA
- . e . QUEBEC

- eomm XRAY
memmmm | YANKEE
e ZULU

MMM EACORUOoNOXEIDR="SamEpuOw

[y ALFA
mmees BRAVO
EEemme CHARLIE
s DELTA

. ECHO
somme FOXTROT
- GOLF
seee HOTEL

.o INDIA
esmmmmm | JULIETT
- KILO
smmee LIMA

- . MIKE

e NOYEMBER

emm e ROMEOQO
sen SIERRA
- TANGO
o omm UNIFORM
asoemm VICTOR
T WHISKEY

o
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=

P =L Ry S

Inverted commas - - - - - - - - - - - -<----e- === o
Underline- - - - - - - ==« - - - - - =m-m s
Distress call {(SO8) - - - - --------- - --s-----ne-
Attention call to precede every transmission ((—3_’f) ------

General inguity call (-C—Q) ......................

Question (please repeat after) - - - - - - - when interrupting
long messages (IMI} - - --------------------~

Wait (AS) - << =--e----somoomeeea oo
Break (or =) (BT)- - - - ----r--cerr s
Understand (Vﬁ) ............................
Errot (EEEE)- - -~~~ == ---c-r===--=:=--=--°-"

Received (O.K.) (Ry-----------------------~°~

Position report (to precede all position messages) (C)- - - -

End of each message (cross) (AR) - - - - ---------- -~

Transmission finished {end of wotk) (conclusion of corres-

pondence) (VAy - - - - ---------------<c----=-

[ _EX 3 N J

NN s

[ LR X KX 22 J

1 To be used for all general public service radio communication.

(1) A dash is equal to three dots; (2) the space between parts of the same letter is

equel to one dot; (8) the space between two letters im equal to three dots; (4) the space between two words is equal to five dots.

Including N.M. 37/66
Sept. 10, 1966
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MISCELLANEOUS ABBREVIATIONS

Abbre-
viation
or

signal Definition

AA All after - - - (used afier a quesiion mark to request a repetition).

AB All before - - - (used after a question mark to request a repetition).

ADS Address (used after a question mark to request a repelilion).

AR End of transmission ( eememmae o be sent as one signal) .

A5 Waiting period (e=mese {0 be sent as one signal).

BK Signal used to interrupt & transmission in progress.

BN All between - - - and - - - (used after a question mark to request a repetition.
BQ A reply to an RQ.

CFM Confimm (or I confirm).

CL 1 am closing my station.

COL Collate (or I collate),

CP General call to two or more specified stations.

cQ (eneral call to all stations.

c8 Call sign (used fo reguest a call sign).

DDD Used to identify the transmission of the distress message by & station not itself in distress.
DE From (used to precede the call aign of the calling atation).

DF Your bearing at - - - hours was - - - degrees, in the doubtful sector of this station, with a possible error of - - - degrees.
Do Bearing doubtful. Ask for another bearing later (or at - - - hours).

E East (Cardinal).

ER Here - - -

ETA Estimated time of amrival.

ITP The punctuation counts.

K Invitation to transmit.

KMH Kilometers per hour.

KTS Nautical miles per hour (K nots ).
MIN Minute (er Minutes).

MPH Statute miles per hour.

MSG Prefix indicating a message to or from the master of a ship concerning its operation or navigation.
N North (Cardinal) .

NIL I have nothing to send to you.

NO No (Negative).

NW Now.

0K We apree {or It is correct).

OL Ocean Letter.

P Prefix indicating a private radiotelegram.

PBL Preamble used after a question mark lo request a repetifion).

R Received.

REF Reference to - - - {or Refer to - - -).
RPT Repeat (or I repeat) (or Repeat - - -).

RQ Indication of a reguest.

8 South (Cardinal) .

s1G Signature used after a question mark fo request a repetition).

SLT Radiomaritime Letter.

8Os Distress Signal (ees mmemmmese o ¢ sent as one signal).

58 Indicator preceeding the name of a ship station.

SVC Prefix indicating a service telegram.

3YS Refer to your service telegram.

TFC Traffic.

TR Used by a land station to request the position and next port of call of  mobile station station; used also as a prefix
to the reply.

TTT This group when sent three times constitutes the safety signal.

TU Thank you.

TXT Text (used after a question mark to requeat a repetition).

VA End of work { eeeemamm (o e sent a8 one signal).

w ¥ (Cardinal} .

Including N.M. 37/66
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MISCELLANEOUS
INFORMATION

920. LIST OF ABBREVIATIONS TO BE USED IN RADIOTELEGRAFPHY COMMUNICATIONS

Q CODE

ﬁt‘z:ﬁ; Question Answer or advice

QRA What is the name of your station? The name of my station is - - - -,

QRB How far approximately are you from my station? The approximate distance between our stations is - - - nautical

miles {or kilometres).

QRC By what private enterprise (or State Administration) The accounts for charges or my station are settled by the
are the accounts for charges for your station private enterprise - - - - (¢r State Administration).
settled?

QRD Where are you bound for and where are you from? I am bound for - - - - from - - - -,

QRE What is your estimated time of arrival at - - - - (o7 My estimated time of arrival at - - - - (¢r aver - - - -) (place) is
over - - - -) (place)? is - - - - hours.

QRF Are you returning to - - - - (place)? I am returning to - - - - (place).

ot
Return to - - - - (place).

ORG Will you tell me my exact frequency {er that of - - - }? | Your exact frequency (or that of - - -} is - - - ke/s (or Mc/s).

QRH Does my frequency vary? Your frequencies varies,

QRI How is the tone of my transmission? The tone of your transmission is - - -

1. good
2. variable
3. bad.

QRJ How many radiotelephone cells have you to book? I have - - - radiotelephone calls to book.

QRK What is the intelligibility of my signals (or those The intelligibility of your signals (or those of - - -) i8 - - -
of - - 4)? 1. bad

2. poor
3. [air
4. good
5. excellent.
QRL Are you busy? 1 am busy (or I am busy with - - -). Please do not interfere,
QRM Are you being interfered with? I am being interfered with
(1. nil
2. slightly
3. moderately
4. severely
5. extremely).
QRN Are you troubled by static? I am troubled by static
(1. nil
2, slightly
3. moderately
4. severely
5. extremely).

QRO Shall I increase transmitter power? Increase transmitter power.

QRP Shall 1 decrease transmitter power? Decrease transmitter powet.

QRQ Shall I send faster? Send faster (- - - words per minute).

QRR Ate you ready for automatic operation? I am ready for automatic operation. Send at - - - words per

minute,

QRS Shall [ send more slowly? Send more slowly (- - - words per minute).

QRT Shall 1 stop sending? Stop sending.

Qnu Have you anything for me? I have nothing for you.

QRY Are you ready? I am ready.

QRW Shall I inform - - - that you are calling him on - - - Please inform - - - that I am calling him on - - - ke/s (or Mc/s).
ke/s (or Mc/s).

QRX When will you call me again? T will call you again at - - - hours {on - - - ke/s (or Mc/s)).

QRY What is my turn? Your turn is Number - - - {or according to any other indication).
(Relates to communication) (Relates to communication).

QRrRZ Who is calling me? You are being called by - - - (on - - - ke/s (er Mc/s)).

QSA What is the strength of my signals (or those of - - -)? The strength of your signals (or those of - - -} is - - -

1. scarcely perceptible
2. weak
3. fairly good
4. good
5. very good
QSB Are my signals fading? Your signals are fading.
QsC Are you a cargo vessel? I am a cargo vessel,
(see Article 32, Section V)
QSsD Is my keying defective? Your keying is defective.
QSE What is the estimated drift of the survival craft? The estimated drift of the survival craft is - - - (figures and

including N. M. 37/66
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units)
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920. LIST OF ABBREVIATIONS TO BE USED IN RADIO COMMUNICATIGNS—Continued
qQ CODE
Abbre- .
viation Question Answer or advice
QSF Have you effected rescue? I have effected rescue and am proceeding to - - - base (with
- - - persons injured requiting smbulance),
QsaG Shall I send - - - telegrams &t a time? Send - - - telegrams at a time.
QSH Are you able to home on your D/F equipment? I am able to home on my D/F equipment (on station - - OB
Qs] I have been unable to break in on your transmission.
of
Will you inform - - - (call sign) that 1 have been unable to break
in on his transmission (on - - - ke/s (or Mc/s)).
QsJ What is the charge to be collected to - - - including The charge to be collected to - - - including my internal charge
your internal charge? is - - - francs,
QSK Can you hear me between your signais and if so can I can hear you between my signals; break in on my trans-
I break in on your transmission? mission.
QSsL Cean you acknowledge receipt? I am acknowledging receipt.
QSM Shall I repeat the last telegram which I sent you (or Repent the last telegram which you sent me (or telegram(s)
some previous telegram)? number(s} - - -,
QSN Did you hear me (or - - - (call sign)jon - - - ke/s I did hear you (er - - - (call 3ign)) on - - - ke/s {or Mc/s).
{or Mc/3)?
QS0 Can you communicate with - - - direct (or by relay)? I can communicate with - - - direct (or by relay through - - -).
QSp Will you relay to - - - ftee of charge? I will relay to - - - free of charge,
QsQ Have you & doctor on board (or is - - - (name of I have a doctor on board {or - - - (name of pergon) is on board.
person) on board)?
QSR Shall I repeat the call on the calling frequency? Hepeat your call on the calling frequency; did not hear you
(or have interference).
Qss What working frequency will you use? I will use the working frequency - - - kc/s (normally only the
last three figures of the frequency need be given).
Qsu Shall I send or reply on this frequency (or on - - - Send or reply on thia frequency (or on - - - ke/s (or Mc/8)) (with
ke/s (or Mc/s)) (with emiasions of class - - -)? emissions of class - - -).
Qsy Shall T send a series of ¥’s on this frequency (or - - - Send a series of V's on this frequency (or - - - ke/s (or Mc/a)).
ke/s (or Mc/a})?
Q8w Will you send on this frequency (or on - - - ke/s (or I am going to send on this frequency (or on - - - ke/s (or Mc/3))
Mc/s)) (with emisaions of class - - -}? (with emissions of class - - -).
QS8X Will you listen to - - - (eall sign(s))on - - - ke/s I am listening to - - - (¢all sign(s)) on - - - ke/s (or Mc/s).
(or Mc/3)?
Q8Y Shail I change to trensmission on another frequency? Change to transmission on another frequency (o7 on - - - ke/s
{or Me/s)).
QsZ Shall I send each word or group more than once? Send each word or group twice (or - - - times),
QTA Shall 1 cancel telegram number - - -2 Cancel telegram number - - -
QTB Do you agree with my counting of words? 1 do not sgree with your counting of words; [ will repeat the first
letter or digit of each word or group,
QTC How many telegrams have you to send? I have - - - telegrams for you (or for - - -),
QTD What has the rescue vessel or rescue aircraft - - - {(identification) has recovered - - -
recovered? 1. - - - (number) survivors
2. wreckage
3. - - - {(number) bodies.
QTE What is my TRUE bearing from you? Your TRUE bearing from me is - - - degrees at - - - hours.
or or
Whet is my TRUE bearing from - - - (call sign)? Your TRUE beering from - - - {coll sign) was - - - degrees at
- - - hours,
or or
What is the TRUE bearing of - - - (eall #ign ) from The TRUE besring of - - - {call aign) from - - - {call sign) was
- - - (call sign)? - - - degrees at - - - hours,
QTF Will you give me the position of my station according The position of your station according to the bearings taken by
to the bearings teken by the D/F stations which the D/F stations which [ control was - - - latitude - - -
you control? longitude (or other indication of position), class- - - at - - -
hours.
QTG Will you send two dashes of ten seconds each followed| I am going to send two dashes of ten seconds each followed
by your call sign (repeated - - - times) (on - - - by my call sign (repeated - - - times) (on - - - ke/s (or Mc/s)).
kc/s (or Mc/s)y?
or or
Will you request - - - to send two dashes of ten I have requested - - - to send two dashes of ten seconds follow-
seconds followed by his call sign (repeated - - - ed by his call sign (repeated - --- times) on - - - ke/s (or
times) on - - - ke/s (or Me/s)? Mc/s).
Including N.M. 37/66
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920. LIST OF ABBREVIATIONS TO BE USED IN RADIO COMMUNICATIONS~—Continued

Q CODE
Abbre-
viation Question Answer or advice
QTH What is your position in latitude and longitude (or My position is - - - latitude - - - longitude (or according to ony
according to any other indication)? other indication ).
QT1 What is your TRUE track® My TRUE track is - - - degrees.
QTJ What is your speed? My speed is - - - knots (or - - - kilometres per hour or - - -
statute miles per hour).
(Reguests the speed of a ship or dircraft through the (Indicates the speed of a ship or aircraft through the water or
water or air respe ctively.) air respectively.)
QTK What i3 the speed of your aircraft in relation to the The speed of my aircraft in relation to the surface of the earth
surface of the earth? is - - - knots (or - - - kilometres per hour or - - - statute miles
per hour).
QTL What is your TRUE heading? My TRUE hesding is - - - degrees.
QT™ What is your MAGNETIC heading? My MAGNETIC heading is - - - degrees.
QTN At what time did you depart from - - - (place)? I departed from - - - (place) at - - - hours.
QTO Have you left dock {er port)? I have left dock (or port).
or or
Are you airborne? I am airborne.
QTP Are you going to enter dock (or port)? I am going to entor dock (or port).
or or
Are you going to alight (or land)? I am going to alight {(er land).
QTQ Can you communicate with my staiion by means of the | I am going to communicate with your station by means of the
International Code of Signals? International Code of Signals.
QTR What is the correct time? The correct time is - - - hours,
QTS Will you send vour call sign for tuning purposes or so I will send my call sign for tuning purposes or so that my
that your frequency can be measured now {orat - - - frequency may be measured now (or at - - - hours) on - - - ke/s
hours) on - - - ke/s (or Me/s)? (or Mc/s).
QTT The identification signal which follows is superimposed on
another transmission.
QTU What are the hours during which your station is open? My station is open from - - - to - - - hours.
QTV Shall I stand guard for you on the frequency of - - - Stand guard for me on the frequency of - - - ke/s {or Mc/s)
ke/s (or Me/s) {from - - - to - - - hours)? (from - - - to - - - hours).
QTW What is the condition of survivors? Survivors are in - - - condition and urgently need - - -.
QTX Will you keep your station open for further communi- I will keep my station open for further communication with
cation with me until further notice (or until - - - you until further notice (or until - - - hours).
hours)?
QTY Are you proceeding to the position of incident and if 1 am proceeding to the ‘position of incident and expect to arrive
so when do you expect to arrive? at - - - hours (on - - - date).
QTZ Are you continuing the search? 1 am continuing the seerch for - - - (aircraft, ship, survival
craft, survivors or wreckage).
QuA Have you news of - - - (call sign)? Here is news of - - - (call sign),
QUB Can you give me in the following order information Here is the information requested:
concerning: the direction in degrees TRUE and ---
speed of the surface wind; visibility; present The units used for speed and distances should be indicated.)
weather; and amount, type and height of base of
cloud above surface elevation at - - - (place of
abgervation) ?
QuC What is the number (or other indication) of the last The number (or other indication) of the last message I received
message you received from me (or from - - - from you (or from - - - {call sign)) is - - -
{call sign))?
QuD Have you received the urgency signal sent by - - - I have received the urgency signal sent by - - - (call sign of
{call sign of mebile stalion)? mobile station) at - - - hours.
QUE Can you use telephony in - - - (language), with I can use telephony in - - - ({anguage) on - - - ke/s (or Mc/s).
interpreter if necessary; if so, on what frequencies?
QUF Have you received the distress signal sent by - - - I have received the distress signal sent by - - - {call sign of
(call sign of mobile stadion)? mobile station) at - - - hours.
QUG Will you be forced to alight (or 1and)? I am forced to alight (or land) immediately.
or
I shall be forced to alight (or land) at - - - (pesition or place)
at - - - hours.
QUH Will you give me the present barometric pressure The present barometric pressure at sea level - - - (units).
at sea level?
Qul Are your navigation lights working? My navigation lights are working.

Including N.M. 37/66
Sept. 10, 1966
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920.  LIST OF ABBREVIATIONS TO BE USED IN RADIOTELEGRAPHY COMMUNICA TIONS—Continued
Q CODE

A.hbfe- Question Answer or advice

viation

QuJ Will you indicate the TRUE track to reach you The TRUE track to reach me (or- - - ) is - - - degrees at - - -
(or - - -)? hours.

QUK Can you tell me the condition of tho sea observed The sea at - - - (place or co-ordinates) is - - -
at - - - (place or co-ordinates)?

QUL Can you tell me the swell obsetved at - - - (place or The swell at - - - (place or co-ordinates)ig - - -
co-ordinates)?

QUM May I resume normal working? Normal working may be resumed.

QUN Will vessels in my immediate vieinity - - - My pesitien, TRUE course and speed are - - -

or
(in the vicinity of - - - latitude - - - fongitud )
or
(in the vicinity of - - -)
please indicate their position, TRUE course and
speed?
Quo Shall I search for - - - Please search for - - -
1. aireraft 1. aircraft
2. ship 2. ship
3. survival craft 3. survival craft
in the vicinity of - - - latitude - - - longitude {or .in the vicinity of - - - latitude - - - Longitude (or according
accerding to any other indication)? to any other indication).
QuP Will you indicate your position by - - - My position is indicated by - - -
1. searchlight 1. searchlight
2. black smoke trail 2. black smoke trail
3. pyrotechnic lights? 3. pyrotechnic lights.

QuQ Shall T train my searchlight nearly vertical on a cloud, | Please train your searchlight on a cloud, occulting if possible
occulting if possible and, if your aircraft is seen, and, if my aircraft is seen or heard, deflect the beam up wind
deflect the beam up wind and on the water (o7 fand) and on the water {or land) to facilitate my landing.
to facilitate your landing?

QUR Have survivors - - - Survivors - - -

1. received survival equipment L. are in possession of survival equipment dropped by - - -
2. been picked up by rescue vessel 2. have been picked up by rescue vessel
3. been reached by ground rescue party? 3. have been reached by ground rescue party.
QUS Have you sighted survivors or wreckage? If 80, in Havo sighted - - -
what position? 1. survivors in water
2, survivors on rafts
3. wreckage
in position - - - latitude - - - longitude (or aecording to any
other indication).

QuT Is position of incident marked? Position of incident is marked by - - -

1. flame or smoke float

2, sea marker

3. sea marker dye

4. - - - (specify other marking),

Quu Shall I home ship or aireraft to my position? Home ship or aircraft - - - (call sign) - - -

L. to your position by trensmitting your call sign and long
dashes on - - - ke/s (or Mc/s)

2. by transmitting on - - - ke/s (or Mc/s) TRUE track to
reach you.

QUW Are you in the search area designated as - - - I'am in the - - - {designation) search area.

(designator or latitude end longitude)?
QUY Is position of survival eraft marked? Position of survival craft was marked at - - - hours by - - -

96
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1. flame or smoke float

9. sea marker

3. sea marker dye

4. - - - (specify other marking).

Including N.M. 37/66
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930. Frequency and Wave Length Conversion Table

This table is based on the formula:
8 X 10°
Wave length in meters=
Frequency in Kilocycles per second

Frequency and wave length are reciprocal, i. e., 50 ke, correspond to 6,000 meters and 50 meters to 6,000 ke.
The quantity 3 X 10° is an approximation, based on the assumption that the speed of propagation of radio waves is equal to that of
light (299,820 km. per second). It is believed that slight variations in this value occur, depending upon the frequency of the wave.

Fro- lwaztvg Fre- IWa\:g Fre- lWa:g Fre- Wave
uenc el uene eng| uene kit
q(kc_)r {metgers) q(kc,)y {metora) q(kc.)y (m('.tgers} q?{g‘)’y (lﬁﬁf;]},)
1 { 300, 000 50 6, 000 90 | 3,030 1, 600 187. 5
2 | 150, 000 51 5, 882 100 | 3, 000 1, 650 181. 8
3 | 100, 000 b2 5, 769 105 | 2, 857 1, 700 176. 5
4 | 75,000 53 5, 660 110 | 2,727 1,750 | 171.4
5| 60,000 54 b, 556 115 | 2, 809 1, 800 186. 7
6 50, 000 55 b, 455 120 | 2, 500 1, 850 1682. 2
7 42, 867 56 5, 357 125 | 2, 400 1, 800 157. 9
8 37, 500 57 5, 263 130 | 2, 308 1, 850 153. 8
9| 33, 333 58 5, 172 135 | 2,222 2,000 | 150.0
10 | 30, 000 59 5, 085 140 | 2, 143 2, 050 146, 3
11 27,273 80 5, 000 145 | 2, 069 2,100 142. 9
12 | 25,000 61 4,918 150 | 2, 000 2,150 | 139.5
13 23, 077 62 4, 8390 155 | 1,936 2, 200 136, 4
14 21, 428 63 4, 762 160 | 1, B75 2, 250 133. 3
15 20, 000 64 4, 687 165 | 1, 818 2,300 130. 4
16 18, 750 65 4,615 170 | 1, 765 2, 350 127. 7
17 17, 647 66 4, 546 175 ] 1, 714 2, 400 125. 0
18 16, 667 67 4, 478 180 { 1, 667 2, 450 122. 4
19 15, 789 68 4,412 185 ] 1, 623 2, 500 120. 0
20 15, 000 69 4, 348 190 | 1, 579 2, 550 117. 8
21 14, 2806 70 4, 286 195 1 1, 538 2, 600 115. 4
22 13, 636 71 4,225 200 § 1, 500 2, 650 113. 2
23 13, 043 72 4, 167 250 | 1, 200 2, 700 111.1
24 12, 500 73 4,110 300 | 1, 000 2, 750 109. 1
25 12, 000 T4 4, 054 a50 857. 1 2, 800 107.1
26 11, 538 75 4, 000 400 750.0 2, 850 105. 3
27 11,111 76 3, 047 450 666. 7 2, 900 103. 4
28 10, 714 77 3, 898 500 600. 0 2, 950 101, 7
29 10, 344 78 3, 846 550 545. 5 3, 0G0 100. 0
30 10, 000 79 3, 798 600 500. 0 3, 250 92, 31
3l 9, 677 8O 3, 750 650 481 5 3, 500 85. 71
a2 9, 375 Bl 3, 704 700 428. 6 3, 750 80. 00
33 9, 091 82 3, 859 750 400. 0 4, 000 75. 00
34 8, 824 83 3,615 800 375.0 4, 250 70. 59
35 8, 571 84 3, 571 850 352. 9 4, 500 66. 67
a6 8, 333 85 3, 529 900 333. 3 4, 750 63. 16
a7 8. 108 86 3, 488 950 315. 8 5, 000 60. 00
38 7, 895 87 3, 448 1, 000 300. 0 5, 250 57. 14
an 7, 602 88 3, 409 1,050 285. 7 5, 500 54, 55
40 7, 500 89 3,371 1, 100 272.7 5, 750 52,17
41 7,317 90 3,333 1, 150 260. 9 8, 000 50. 00
42 7, 143 a1 3, 297 1, 200 250. 0 7,000 42 86
43 6, 977 92 3, 261 1, 250 240. 0 8, 000 37. 50
44 6, 818 03 3, 226 1, 300 230. 8 9, 000 33. 33
45 6, 667 94 3, 192 1, 350 222. 2 10, 000 30. 00
46 6, 522 95 3, 158 1, 400 214, 3 15, 000 20. 00
47 6, 383 96 3,125 1, 450 206. 9 30, 000 10. 00
48 6, 250 97 3, 109 1, 500 200. 0 60, 000 5. 00
49 6, 122 98 3, 103 1, 550 193. 6 100, 000 3. 00

Including N.M. 37/66
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INFORMATION

TECHNICAL RADIQ BROADCAST SERVICES,

RADIO STATIONS WWY AND WWVH

A RADIO STATION WWV

The technical radio services broadcast continuously by the
National Bureau of Standards Boulder Laboratory, include a
total of six radio frequencies, 2.5, 5, 10, 15, 20, and 25 Mc/s,
which are on the air at all times, day and night. This insures
reliable coverage of the United States and extensive coverage
of other parts of the world.

The services are: 1. Standard radio frequencies; 2. Standard
audio frequencies; 3. Standard musical pitch; 4. Standard time
intervals; 3. Time signals; 6. UT2 corrections; 7. Radio propaga-
tion forecasts; and 8. Geophysical alerts,

The Bureau weicomes reports on reception, methods of use,
or special applications of the service. Correspondence should
he addressed to National Bureau of Standards, Boulder Labo-
ratories, Boulder, Colo. 80202,

MISCELLANEOUS

Wiy
Fort Collins, Colorado

Lat. 40°40'28"N., Long. 105°02'39"W,

p
Megacycles Broadcast (kqw“:)er Modul ation, ¢/8
R i I T T Continuously, night and day - -+« - - - - - - oo 1.0 1, 440, 600.
N I L T L ey 8.0 1, 440, 600
I I P do--mmem el 9.0 1, 440, 6800.
I R N I D L I I N 8.0 1, 440, 600.
20 = mm e ol L i 1.0 1, 440, 600.
B A R I P domsmme el I 1, 440, 600.
WWVH
Puuneme, Maui, Hawaii
Lat. 20°46°02"N., Long. 156°27"42"W.
R Continuously,night and day - - - = - - - - - - -« - .. .. 2.0 1, 440, 800.
10 < - - mmmmmm e | el A 2.0 1, 440, 600.
L I L e L 2.0 1, 440, 600.
941, Standard Radio Frequency The beginnings of the periods, when the sudio frequencies

The national standard of frequency is of value in radio,
electronic, acoustic, and other measurements requiring an
accurate frequency. Any desired radio frequency, including
microwave frequencies, may be accurately measured in terms
of the standard frequencies, This may he done precisely by
the aid of one or more auxiliary oscillators, harmonic gener-
ators, and radio receivers, The accuracy of each of the radio
carrier frequencies, as transmitted, is better than a part in
100,000,000. However, if received accuracies of this order
are required it is necessary to make messurements over a long
interval or apply comections for errors introduced by trans-
mission effects in the medium (Doppler effect, etc.).

942, Time Announcements

The audio frequencies are interrupted at precisely 2 minutes
before each hour. They are resumed precisely on the hour and
each 5 minutes thereafter.

Change No.16, Including N.M. 25/67.

are resumed, are in agreement with the basic time service of
the United States Nuval Observatory so that they mark accu-
rately the hour and the successive 5-minute periods.

Urniversal time (Greenwich civil time or Greenwich mean
time) is announced in telegraphic code each 5 minutes. Thia
provides a guick reference to correct time where & timepiece
may be in error by a few minutes. The zero- to 24-hour system
is used starting with 0000 at midnight. The first two figures
give the hour and the last two figures give the number of min-
utes past the hour when the tone returns. For example, at 1655
UT, or 11:55 a.m. eastern standard time, four figures {1, 6, 5,
and 5) are broadcast in code. The time announcement refers to
the end of an announcement interval ie.., when the audio fre-
quencies are resumed,

A voice announcement of eastern standard time is given
following each telegraphic code announcement, For example,
at 9:10 eastern standard time the voice announcement in Engligh
is: **This is radio station WWY; when the tone returns it will be
9:10 a.m, eastern standard time; 9:10 a.m.”’

24 June 1967
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STRUCTURE OF TIME SIGNALS
STATIONS WWY AND WwWVH

THE HOUR ILLUESTRATED IS 1600 TO 1700 IN 24 HOUR TIME,

UNIVERSAL TIME

1 _6 5 o

ON Wy ONLY, FOLLOWED BY
BHWS=s B USH=OR 6 WSam =

WWY SILENT

ON WWVH ONLY, FOLLDWED BY
AN'S ~« 6 'S m,OR § WEe——

1 s 1 2

BN'S~=+,5 U'S +e,OR 6 WS m—

GHN Wwy ONLY, FOLLOWED 8Y
ANE=., 6’51+~ 0R 6 WS »—=

A VOHCE ANNOUNCEMENT OF EASTERN STANDARD TIME
IS GIVEN EACH FIVE MINUTES FROM STATION WWY

843, Standard Time Intervals

There is a pulse on each carrier frequency of 0.005-second
duration which occurs at intervals of precisely 1 second. The
pulse consiste of five cycles, each of 0.001-second duration,
and ig heard as a faint tick when listening to the broadcast;
it provides a useful standard time interval, for purposes of
physical measurements, and for quick and accurate measure-
ment or calibration of timing devices or very low frequency
oscillators. It may be used as an accurate time signal. The
pulse is omitted at the beginning of the last second of every
minute, The 1-minute, 4-minute, and 5-minute intervals, sychro-
nized with the second pulses, are marked by the beginning or
ending of the periods when the audio frequencies are off.

A time interval of 1 second marked by the pulse is accurate,
a3 tansmitted, to one microsecond (0.000001) second). A 1-
minute or longer interval is accurate to a part in 50,000,000.

4. Standard Audio Frequencies and Musical Pitch

Two standard audio frequencies, 440 cycles per second and
600 cycles per second, are broadcast on all radio carrier fre-
quencies. The audio frequencies are given alternately, starting
with 800 cycles on the hour for 8 minutes, interrupted 2 minutes,
followed by 440 cycles for 3 minutes, and interrupted 2 minutes.
Each 10-minute period is the same.

The two standard audio frequencies are useful for accurate
measurement or calibration of instruments operating in the audio
or supersonic regions of the frequency spectrum. They may also
be used for accurate measutement of ahort time intecvals. The
440 cycles per second is the standard musical pitch. A above
middle C, the standard in the music industry of the United
States since 19235.

The accuracy of the audio frequencies, as transmitted is
better than a part in 100,000,000. Transmission effects in the
medium (Doppler effoct, etc.) may result at times in slight flue-
tuations in the audio frequencies as received; the average fre-
quency received is, however, of the same order of accuracy as

Change No. 18, Including N. M. 25/67.

that transmitted.

945, Radio Propagation Disturbance Warning Notice

The National Bureau of Standards will broadcast short wave
radio disturbance forecasts via the NBS standard frequency
broadcasting stations WWY and WWVH. The broadcasts will tell
users or radio transmission paths.over the North Atlantic the
condition of the ionosphere at the time of the announcement and
also how good or bad communication conditions are expected to
be for the next 12 hours.

The NBS radic disturbance forecests, prepared four times
daily, will be transmitted in Morse code twice each hour-19Y
and 49% minutes past the hour-on WWV standard frequencies of
2.5, 5, 10, 15, 20, and 25 megacycles. Notices include a ietter
indicating present radio reception conditions and a digit in-
dicating the expected quality of future reception., The letters
used will be *N,"* “U,” and **W,’* signifying that radio propa-
gation conditions are normal, unsettled, or disturbed, respect-
ively. The digit will be the forecast of expected quality of
tranamitting conditions on the NBS-CRPL scale of 1 (im-
poasible) to 9 {excellent).

f, for example, propagation conditions at the time the fore-
cast is made are normal but are expected to be only ‘‘fair to
poor’® within the next 12 hours, the forecast statement would be
broadcast as N4 in Morse code, repeated five times, i.e., ‘N4,
N4, N4, N4, N4.”°

The NBS forecasts are based on information obtained from a
world-wide network of geophysicel and solar observatories.
Data on the development of sunspota, solar eruptions, and other
activities of the sun are funnelled into the NBS Central Radio
Propagation Laboratory in Washington, D.C. Radio soundings
of the upper atmosphere, short wave reception dats, and similar
information are alsc readily available. Trained forecastera
digest the information and formulate the predictions. The fore-
caste are issued by NBS regularly each day at 0500, 1200, 1700

98
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INFORMATION

TECHNICAL RADIO BROADCAST SERVICES,

RADIO STATIONS WWY AND WWVH

A RADIO STATION WWY

The technical radio services broadeast continuocusly by the
National Bureau of Standards Boulder Laboratory, include a
total of six radio frequencies, 2.5, 5, 10, 15, 20, and 25 Mc/s,
which are on the air at all times, day and night. This insures
reliable coverage of the United States and extensive covernge
of other parts of the world.

The services are: 1. Standard radio frequencies; 2, Standard
audio frequencies; 3. Standard musical pitch; 4. Standard time
intervals; 5. Time signals; 6. UT2 corrections; 7. Rodio propaga-
tion forecasts; and 8. Geophysical alerts.

The Bureau welcomes reports on reception, methods of use,
or special applications of the service. Correspondence should
be addressed to National Bureau of Standords, Boulder Labo-
ratories, Boulder, Colo. 80302.

MISCELLANEOUS

wwy
Fort Collins, Colorado

Lat. 40°40°28"N., Long. 105°02’ 39"W.

Power

Megacycles Broedcost (kw.) Modulation, ¢/ s
LR LI Continuously, night and day - - - - = - - - - - - - - - - . - 1.0 1, 440, 600.
R T T e L T I 8.0 1, 440, 600
L I L e L 9.0 1, #40, 600.
R I B do-----er e 9.0 1, 440, 800,
I R T I 1.0 1, 440, 600,
DL Y . B0 - - - iacaaa 1 1, 440, 600.

WWVH
Puuneme, Maui, Hawaii
Lat. 20°468°02"N., Long. 156°27 42"W.
[ Continuously,night and day - - - - -« - - -« - - - .- & 2.0 1, 440, 600.
L e M 2.0 1, 440, 800,
15 - meem e e m e do------ e 2.0 1, 440, 600.
941, Standard Radio Frequency The beginnings of the periods, when the audio frequencies

The national standard of frequency is of value in radio,
electronic, acoustic, and other measurements requiring an
accurate frequency. Any degired radio frequency, including
microwave frequencies, may be accurately measured in terms
of the standard frequencies. This may be done precisely by
the aid of one or more auxiliary oscillators, harmonic gener-
ators, and radio receivers. The accuracy of each of the radio
carrier frequencies, as transmitted, is better than = part in
100,000,000. However, if received amccuracies of this order
are required it is necessary to make measurements over a long
interval or apply comections for errors introduced by trans-
mission effects in the medium (Doppler effect, ete.),

942 Time Announcements

The audio frequencies are interrupted at precisely 2 minutes
before each hour. They are resumed precisely on the hour and
each 5 minutes thereafter.

Chonge No.14, Including N.M. 25/47.

are resumed, are in agreement with the basic time service of
the United States Naval Observatory so that they mark accu-
rately the hour and the successive 5-minute periods.

Universal time {(Greenwich civil time or Greenwich mean
time) is announced in telegraphic code each 5 minutes. This
provides a guick reference to cormrect time where ‘a timepiece
may be in error by a few minutes. The zero- to 24-hour system
is used starting with 0000 at midnight. The first two figures
give the hour and the last two figures give the number of min-
utes past the hour when the tone retums. For example, at 1655
UT, or 11:55 a.m. eastern standard time, four figures (1, 6, 5,
and 5) are broadcast in code. The time announcement refers to
the end of an announcement interval ie.., when the audio fre-
quencies are resumed.

A voice announcement of eastern standard time is given
following each telegraphic code announcement. For example,
at 9:10 eastern standard time the voice announcement in English
is: ““This is radio station WWV; when the tone returns it will be
9:10 a.m. eastern standard time; 9:10 a.m."’

24 June 1967
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STRUCTURE QF TIME SIGNALS
STATIONS WWV AND WWVH

THE HOUR ILLUSTRATED 15 1600 TO 1700 IN 24 HOUR TIME,

UNIVERSAL TIME

1 P T e
CN wwY ONLY, FOLLOWED 8Y
B NS—=+ 5US i~ 0R 6 W5im

WwyY SILENT

ON WwWVH ONLY, FOLLOWED BY
BNS =+, 6 0S5+« —0R 6§ WEr==

M. Standard Time [ntervals

There is a pulse on each carmier frequency of 0.005-second
duration which occurs at intetvals of precisely 1 second. The
pulse consists of five cycles, each of (.001-second duration,
and is heard as a faint tick when listening to the broadcast;
it provides a useful standard time interval, for purposes of
physical measurements, and for quick and accurate mesasure-
ment or calibration of timing devices or very low frequency
oscillators, It may be used as an accurate time signal. The
pulse is omitted at the beginning of the last second of every
minute. The 1-minute, 4-minute, and 5-minute intervals, sychro-
nized with the second pulses, are marked by the beginning or
ending of the periods when the audic frequencies are off.

A time intervel of 1 second marked by the pulse is accurate,
as transmitted, to one microsecond (0.000001) second). A 1-
minuts or longer interval is accurate to s part in 50,000,000.

944 Standard Audio Frequencies and Musical Pitch

Two stendard audio frequencies, 440 cycles per second and
800 cycles per second, are broadcast on sll radio carrier fre-
quencies. The audio frequencies are given alternately, starting
with 600 cycles on the hour for 3 minutes, interrupted 2 minutes,
followed by 440 cycles for 3 minutes, and interrupted 2 minutes.
Each 10-minute period is the same.

The two standard audio frequencies are useful for accurate
measurement or calibration of instruments operating in the audio
or supersonic regions of the froquency spectrum, They may also
be used for accurate measurement of short time intervals. The
440 cycles per second is the standard musical pitch. A above
middle C, the standard in the muaic industry of the United
States since 1825,

The accuracy of the audio frequencies, es trensmitted is
better than a part in 100,000,000. Transmission effects in the
medium (Doppler effect, etc.) may result at times in slight fluc-
tuations in the audio frequencies as received; the average fre-
quency received is, however, of the same order of accuracy as

Change No. 14, Including N. M. 25/67.

0N WHYH ONLY, FOLLOWED BY
BNE==1 6 U'Sesm OR § WSr==

ON WwY CNLY, FOLLOWED BY
BNE=., 6 USr~0ORE WS -—

@
5]
n

A VOICE ANNOUNCEMENT OF EASTERN STAMDARD TIME
IS GIYEM EACH FIVE MINUTES FROM STATION wWwv

that transmitted.

945. Radio Propagation Disturbance Warning Notice

The National Bureau of Standards will broadeast short wave
radio disturbance forecasts via the NBS standard frequency
broadcasting stations WWV and WWVH. The broadcasts will tell
users or radio transmission paths.over the North Atlantic the
condition of the ionosphere at the time of the announcement and
also how good or bad communication conditions are expected to
be for the next 12 hours.

The NBS radic disturbance forecasts, prepared four times
daily, will be transmitted in Morse code twice each hour-19%
end 49% minutes past the hour-on WWV standard frequencies of
2.5, 5, 10, 15, 20, and 25 megacycles. Notices include a ietter
indicating present radio reception conditions and a digit in-
dicating the expected quality of future reception. The letters
used will be *N,”* **U,” and “*W,"" signifying that radio propa-
gation conditions are normal, unsetitled, or disturbed, respect-
ively, The digit will be the forecast of expected quality of
transmitting conditions on the NBS-CRPL scale of 1 (im-
possible) to 9 (excellent).

If, for example, propagation conditicns at the time the fore-
cast is made are normal but are expected to be only ‘‘fair to
poor’’ within the next 12 hours, the forecast statement would be
broadcast as N4 in Morse code, repeated five times, i.e., *'N4,
N4, N4, N4, N4.”

The NBS forecasts are based on information obtained from a
world-wide network of geophysical and solar observatories.
Data on the development of sunspots, solar eruptions, and other
activities of the sun are funnelled into the NBS Central Radio
Propagation Laboratory in Washington, D.C. Radic soundings
of the upper atmosphere, short wave reception data, and similar
information are also readily available. Trained forecasters
digest the information and formulate the predictions. The fore-
casts are issued by NBS regularly each day at 0500, 1200, 1700

9-8
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and 2300 G.M.T. Each forecast statement will be broadcast by
WWV for a period of about 6 hours—until the next forecast is
issued. Thus the forocast prepared at 1700 G.M.T. wil] be
fiest broadeast at 1719} and then at half-hourly intervals through
2249%. The broadecast at 2319} will then carry the next dis
turbance forecast issued at 3300 G.M.T.

The leiter portion of the forecast statement, describing the
quality of radio propagation conditions, is valid anly for the
North Atlantic transmission path at the time the forecast is
issued from NBS. The digit portion is a forecast of the average
quality of communication conditions along these paths in the
12-hour period beginning at 0000, 0600, 1200, or 1800 G.ALT.-
about an hour after the time at which the letter describes the
condition. For example, a forecast statement of “W5" issued
at 0500 G.M.T. means that at 0500 the conditions across the
North Atlantie path were distucbed and that in the period 0600-

MISCELLANECUS
INFORMATION

1800 the average of conditions is expected to improve to aualicy
5 (fair).

The NBS radio disturbance forecasts refer only to North
Atlantic paths, such as Washington to London or Now York to
Berlin. The forecasters assume that the most suitable radio
frequencies for communications are available and in use along
these paths. Because of this assumption, their notices must
be interpreted on a relative scale in terms of experience on
each radio cireuit in use. It is impossible to rate conditions
on an absolute scale because the varied effects of transmitter
power, type of communications traffic and procedure, antennas,
and receivers prevent an evaluation that will be valid for all
systems and all circuits. One purpose of broadcasting both z
description and a forecast is to show more clearly whether
propagation conditions are expected to deteriorate or improve
in the 12-hour period.

Digit {fotecast) Propagation condition Letter (current)
| 7_
[ - 1 .
D I T IR Impossible - - - oo oo L. W
R I IR Very poor--- -« oL .. W
B Poor--- - oo ... W
- Poor to fair- - - - - . ... ... W
R L R . Fatr- - - oo ... ]
G- T N
ER I I Good - - - - . L., N
Boommmem e Yerygood -~ e .. N
I LT T Exeellent- - .- - ... ... L. ... N

946. Distance Range of Reception

Of the standard radio frecuencies (2.5, 5, 10, 15, 20, and 25
me.}, the lowest provide service to short distances, and the
highest to great distances. Reliable reception is in general
possible at all times throughout the United States and the North
Atlantic ‘and Pacific Oceans and reception at times throughout,
the world. One should select the frequency that gives best
reception at any particular place and time. This can be done
by two methods:

{z) By tuning to the different frequencies and selecting the
one most suitable at that time. For nighttime conditions aver
the propagation path, lower frequencies than those used during
the day are usually necessary becaufe of skip. Received inten-
sities on usable frequencies are much greater for nighttime than
for daytime conditions,

(5) By making use of technigues of prediction of usabie fre-
auencies. Although there are a great number of variables affect-
ing radio wave propagation and distance renge, techniques
exist for the prediction of usable frequencies over any specifie
path during any future month. By means of such techniques and
the Central Radio Propagation Laboratory’s prediction sorvice,
it is possible for a user to prepare a graph or table far his
locality showing the best frequency for any period of the day

inciuding N.M. 22/66
May 28, 1966

in any month, three months in advance. Nationel Bureau of
Standards publications useful for this purpose are tho TeporLs
of the CRPL-D series. “Basjc Radio Propagation Predictions,™
which are issued monthly 3 months in advance of the month of
prediction, and Circular 465 of the National Bureav of Stand-
ards, “Instructions for the Use of Basic Radie Propagation
Predictions.” These two publications may be obtained from the
Superintendent of Documents, 1'.8. Government Printing Qffice,
Washington 25, D.C., price in United States S1 per vear (12
issues{ and 30 cents per copy, respectively (foreign %1.25 and
40 cents),

For continuous 24-hour reception without o break, the use of
more than one receiver and antenna is necessary. With skilled
aperators to anticipate times for frequency shifting and with
schedules prepared as in (b) above as a guide, it may in some
cases be possible to operate continuously with two receivers.
For maximum certainty of reception it is necessary to employ
45 many receivers as there are satisfactorily receivable WWV
frequencies at the location, leaving them all in operation con-
tinuously and combining their outputs. A separate and directive
antenna for each radio receiver is desirable.

(Chg 12) 9-9
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B. RADIO STATION WWVH (HAWAII)

Radio station WWVH, established by the National Bureau
of Standards on the island of Maui, Hawaii, broadcasts on
5, 10, and 15 megacycles. Station WWVH extends to the
Pacific area the following technical services: standard radio
frequencies, time announcements, standard time intervals,
standerd audio frequencies, and standard musical pitch. Omni-
directionsal antennas radiate approximately 2,000 watts of power
at each carrier frequency.

The progrem of broadcasts of WWVH, on its three frequencies,
5, 10, and 15 mc., is the same as that of station WWYV for
atandard time intervals, time mmnouncements in code, standard
audio frequencies, and mccuracy. Reports received indicate
that station WWVH may be usefully received at many locations
not served by station WWV and that simultaneous reception of
WWY and WWVH does not interfere with ordinery use of the
gtandard frequencies and time signals.

The WWVH broadcast is intertupted for 4 minutes following
each hour and half hour and for periods of 34 minutes each day
beginning at 1900 G.M.T. In using time interval markers for
high precision work it is necessary to remember that step
adjustment of precisely + 20 milliseconds may be made at the
transmitter on Wednesday st 1900 UT; this is explained under
Sec. 042, Time Announcements. The second pulses from WWVH
are adjusted if necessary each day during the interval 1800 to
1935 UT so as to commence simultaneously with those from
WWV.

950. TECHNICAL RADIO BROADCAST SERVICES,
RADIO STATION IJY

Technical radio services from the Standard Frequency Station,
Tokyo {JJY) are broadcast continuously, except for the period
from 25 ta 34 minutes past each hour on 2,500; 5,000: 10,000
and 15,000 ke, 6A8 and include the following:

1. Standard radio frequencies.

2. Time announcements.

3. Radio propagation disturbance warning notices.

(Chg 12)
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951, Standard Radio Frequency

The standard frequency as broadcast has an accuracy of
+ 5%10%, and accuracy of the standard time is (.1 second.

952 Time Announcements—Radio Propagation Forecasts

Second signel (Note 1) is transmitted every second, and the
preliminary signal of minute (Note 2) is transmitied beginning
at 59.045 second of every minuvte. Standard carrier frequencies
are modulated by 1000 ¢/s standard audio freguency every hour
from 0 to 10 minutes, 20 to 25 minutes and 40 to 50 minutes
except the time period of every second signal and every 0.04
seconds hefore and after these sccond signals and from 59 to
60 seconds of every minute.

Notes: 1. Second signal iz the standard carrier frequency mod-
ulated by 1600 c/s standard avdio freguency for the
period of 0.005 seconds and the starting time of this
modulation indicates the exact standard time to the
moment.

9. Preliminaty signal of minute is the standard carrier
frequency modulated by 600 c/s standard sudio [re-
quency for 0.655 scconds and it gives previous notice
that the second signal following this signal indicales
minute.

From 34 to 35 minutes and 59 to 60 minutes of every hour,
the following are transmitted in order:

(a) By keying of 1000 ¢/s audio frequency;

1. Cell sign (JJY), twice
Time indicated by four figures, once.
2. By voice announcement;

Call sign (JJY) twice.

Time in Japanese, once.

3. By keying of 1000 ¢/s audio frequency;

Propagation forecast, five times.

Note.— Propagation forecast code

N —normal.

W — warning.

U —Unstable.

Including N.M. 22/66
May 28, 1966
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Chapter 10

INTERIM EMERGENCY PROCEDURES AND COMMUNICATIONS INSTRUCTIONS
FOR U.8. MERCHANT SHIPS

PART I U.S. NAVAL CONTROL OF SHIPFING
PART II EMERGENCY COMMUNICATION INSTRUCTIONS
PART III SHIPFING CONTROL PROCEDURES

PART IV NUCLEAR FALLOUT WARNING SYSTEM FOR
MERCHANT SHIPS AT SEA

Chapter 10 sets forth instructions and procedures for compliance by Masters and Radio Officers of
U.8. Merchant Vessels which will ensurea rapid and smooth transition from a peacetime status to that
of war upon outbreak of hostilities. It is intended that this Chapter serve as interim emergency in-
structions only; other publications end instructions will be issued upon arrival in port.

Masters and Radio Officers are urged to become familiar with the instructions contained in this
Chapter in order to receive mazimum protection from .5, Naval Forces.

Including N.M, 37/66
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PART 1
U.S. NAVAL CONTROL OF SHIPPING IN TIME OF EMERGENCY OR WAR

101. United States Control of Merchant Vessels

In time of war or national emergency, merchant vessels of the
United States and those foreign flag vessels, which are con-
sidered under effective United States control will be subject to
control by agencies of the United States Government. The allo-
cation and employment of such merchant vessels, and the allo-
cation and domestic port facilities, equipment, and services
will be performed by appropriate agencies of the War Transport
Administration. The movement, routing, and diversion of mer-
chant ships at sea will be controlled by appropriate naval com-
manders (see paragraph 105). The movement of merchant ships
within domestiec ports and dispersal anchorages will be coordi-
nated by the United States Coast Guard. The commencement of
naval control will be signalled by a general emergency message.

102, G al and Supl tary Emergency Messages

a. The existence of a state of war or of the declaration of a
national emergency will be announced by the Chief of Naval
Dperations or a Fleet Commander in Chief to merchant ships in
a plain language general emergenrcy message, broadcast through
all available commercial and military communication systems.
The message, which places merchant vessels of the types in-
dicated sbove under United States control, will instruct them to
comply with this chapter. It will be similar to the following
example:

“WGBC {ALL U.S. CONTROLLED MERCHANT VESSELS DE
MMC (YOUR RADIO SERVICE COMPAMY, e.g. RMCA, etc.)
XXX XXX XXX (URGENT SIGNAL)

FLASH 091717Z (PRECEDENCE AND DATE-TIME GROUP)
FM: CHIEF OF NAYAL OPERATIONS (ORIGINATOR)

TO: ALL U.5. CONTROLLED MERCHANT YESSELS (ACTION
ADDRESSEE)

GR 30 (WORD COUNT BETWEEN BTs) BT (BREAK)
GENERAL EMERGENCY MESSAGE X UNITED STATES 1S AT

WARWITH - - ... ... X MASTERS OF US CONTROLLED
VESSELS COMPLY WITH INSTRUCTIONS CONTAINED IN
NM OR HO 117A AND 8 CHAPTER " TEN BT

091717Z AR"

b. Supplementary emergency messages {generally addressed)
to (all U.S. controlled) ships at sea will be broadcast via the
appropriate area merchant ship broadcast (MERCAST) as noted
in the MERCAST area chart included in this chapter. Broad-
cast schedules and frequencies are contained in ‘‘Broadcast
Schedules of U.5. Naval and Coast Guard Stations.'*

103. Instructions to U.8. Controlled Merchant Ships at Sea.
(r) Upon receipt of the general emergzency message, Masters
of U.8. controlled merchant ships at sce will carry out the

following mesasures;

(1) Shift radio guard to the appropriate area MERCAST.
During the early period of a national emergency and prier to

Including N. M, 51/65
Dec. 18, 1965
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receipt of detailed communications instructions (including code
systems), Masters and Radio Officers should be eapecially alert
for conflicting, false, or deceptive instructions. In this regard,
U.8. Naval authorities will endeavor to provide timely warning
of such spurious message traffic.

(2) Maintain radio silence except in emergency in order to
reduce the disclosure of your position to enemy radio direction
finders, Prohibit amateur radio operation. (See Part I, para 309)

(3) Maintain electronic silence when within danger zones,
except when use of radar equipment is necessary for safe navi-
gation. (See Part III, para 308)

(1) Darken ship. Nommally, navigation lights should be used
only for avoiding collision, in which case they should be ex-
tinguished as soon as the danger of collision has passed. How-
ever, in some areas the use of ‘‘dimmed’* navigation lights for
considersble periods may appear necessary, particularly in
congested waters where, in the judgment of the Master, the
danger of collision is greater than the appatent enemy threat
(see Art. 808). In this connection, it is emphasized that a good
lookout is essential to the ship’s safety from enemy attack as
well as collision.

(8) Unless sailed under specific orders from competent
authority indicating contraty action, or unless in receipt of the
document entitled Merchant Ship Movements on the outbreak of
war ordeclared emergency orother reliable information indicating
that contrary action would be in the best interest of thesafety
of the ship, masters of ships will complete their current voyages
as follows:

(a) Ships inbound for the United States or on U.S. coastal
service continue voyage avoiding major potts whenever practic-
able.

(b} Ships outbound from the United States for destinations
outside known danger areas, continue voyage.

(c) Bhips whose destinations are in a danger arca, enter
the nearest U.S. port or friendly port outside the danger area,
perferably a port in which United States or allied naval or con-
sular offices are located. (NOTE: While it is not practicable to
list the locations of such ports and authorities in a publication
of this kind, Masters should be able to obtain sufficient guid-
ance from supplementary emergency messages and from radio
press reports of the existing international situation).

(6) Avoid great circle tracks between principal ports when
within danger zones.

(7) Approach and enter ports during daylight hours when-
ever practicable.
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(8) Increase speed and make an pccasional large alteration
of course (if sea room permits) especially after nautical twilight
in order to evade possible interception by enemy gubmearines.
(Zigzegging of token character, or a simple **jury rig" zigzog
continued over a long period, has little value. In fact, such
procedure may be at varince with prevailing westher conditions
and mey wnnecessarily delay the ship's arival at a safe haven.
Approved zigzagging plans will be issued to merchant ships
upon institution of the Naval Control of Shipping.)

104. Instructions to U. S. Controlled Merchant Shipa in Port

a. Masters of ships in or amiving in port in accordance with
the sbove instructions, or in the course of their normal schedule,
will immediately make an arrival report in person to the nearest
of the following authorities:

(1) In U.S. ports—the Naval Control of Shipping Officer
(NCS0), or other U.8. naval or Coast Guard authority.

(2) In foreign ports—the U.S. Naval Control of Shipping
Officer, Military Sea Transportation Service (MSTS) Officer,
Naval Attache, or Consular Officer. In friendly foreign ports
where none of the above U.8. officials are stationed, masters
will report to the appropriate allied naval authority, or consular
officer. Masters, when unable to make reports to one of the
above, must exert every effort and utilize the utmost ingenuity
{including assistance from U.5. Naval vessels) to ensure the
most rapid and secure meens of delivery of these reports to the
U.S. OCA in whose area his present port lies. (See chart of
(CA areas.)

Items to be included are:

(1)} Name of Ship, International Call Sign and Flag.

(2) Port or anchorage in which ship is located.
1f not in port, indicate by name of geographic location
e.g., Bay, inlet, Capse, etc.

(3) Port of original Destination.
When different from present location of ship.

(4) Cargo nature and weight in hundreds of long tons or
thousands of barrels,
Description of the cargo should give the main commod-
ity (ond if necessary two or more mein commodities)
in the cargo. Where = catgo, or balance of cargo, con-
tains o number of commodities or items, GEN {General
may be used e.g., “BAUXITE 60 GEN 20"'. Weight
should be expressed in hundreds of long tons, to the
nearest hundred (5529 is 55). Petroleum products
should be listed by type indicating significant split
loads, e.g. BLK/100, DIE/T5.

(5) Maximum sustained speed available.

(8} Fuel and Provisions Status in Days.
Fuel days to indicate underway steaming capability.

(T) Required Yoyage Repairs.
Indicate by type the urgent vayage repairs beyond
normal logistics which are necessary prior te immedi-
ate employment.

10-4
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b, Ships under effective U.8. control which are in U.S. or
friendly porta shall remain in thoseports untl otherwise directed
by the appropriate authority listed in subparagraph 104a above,
However, in the event of a civil defense air raid “glert signal”,
masters of ships in or approaching U.8. ports shall comply with
dispersal orders issued by the U.8. Coast Guard end/or U.S.
Navy officials. Similarly, in the absence of specific U.S. in-
structions, masters of ships in allied ports should comply with
the local dispersal instructions of competent anuthority at the
allied port. In the event that & ship is in a port where there are
none of the authorities listed in paragraph 104a who cen give
the masters instructions and if the ship appears in danger of
destruction, capture, or internment, the master should proceed
to the ncerest available friendly port at which one of those
suthorities is located.

105. Authorities who will issue routing instructions to
merchant ships.

a. Instructions for the movement, routing, and diversion of
U.S. controlled merchant ships at sea initially will be issued
by the Chief of Naval Operations, one of the Fleet Commanders
in Chief or by one of the subordinate U.5. naval commanders
(Operational Control Authorities) indicated below and on the
chart included in this chapter.

b. From the time the master receives the general emergency
message his subsequent movements at sea will be subject to
naval control. Initially, operational control over U.S5. ships will
be exercised by the U.S. Navy, and later, an allied naval control
of shipping organization may be placed in effect in certain large
areas of the world. Such control will be exercised by the U.5. or
Allied Operational Control Authorities (QCA) responsible for
designated ocean areas. The instructions of the cognizant OCA
(time of sailing, routes and to whom to report at the next port)
are given to the master by the U.S. or Allied in - port authorities
listed in paragraph 104a.

Including N. M. 51/65
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c. Normelly operational instructions for the U. 8. Naval Control of Shipping will be originated by the principal L. 8. naval comman-

ders and subordinate commanders; (Operational Control Authorities) — listed below:

LONG TITLE
(1) Commander in Chief, U.S. Atlantic Fleet

Commander Anti Submarine Warfare Force,
1.8, Atlantic Fleet

Commander Ocean Sub Area,
U.8. Atlantic Fleet

Commander Fastern Sea Frontier
Commander Caribbean Sea Frontier
Commander South Atlantic Force
U.B. Commander Eastern Atlantic

(2)  Commander in Chief, U.S. Naval Forces, Europe
Commander.Fleet Air, Mediterranean
Commn:ander Niddle Fast Force

(3) Commander in Chief, U.5. Pacific Flect

Commander Anti Submarine Warfare Force,
U.8. Pacific Fleet

Commander Western Sea Frontier
Commander Alaska Sca Frontier
Commander Hawaiian Sea Frontier
Commander U.S. Naval Forces, Marianas
Commander U.S, Naval Forces, Japan

Commander U.S. Naval Forces, Philippines

Change No.16, Including N.M. 25/67. 10-5

SHORT TITLE
CINCLANTFLT

COMASWFORLANT

COMOCEANSUBAREA

COMEASTSEAFRON
COMCARIBSEAFRON
COMSOLANT
USCOMEASTLANT
CINCUSNAVEUR
COMFAIRMED
COMIDEASTFOR
CINCPACFLT

COMASWFORPAC

COMWESTSEAFRON
COMALSEAFRON
COMHAWSEAFRON
COMNAVMARIANAS
COMNAVFORJAPAN

COMNAVPHIL
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