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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Ships and marine technology — Marine facsimile receivers

for

1 S

meteorological charts

cope

This International Standard specifies the construction, performance, type testing, and inspection for

a Shlr borne marine facsimile receiver that receives mnfnnrn]ngir‘a] charts transmitted hy “Facsimile

trans

mission of meteorological chartoverradio circuits” stated in accordance with WorldM

Organization (WMO) publication No. 386, Part III-5.

This

[nternational Standard applies to ship borne radio facsimile receivers‘dor the

bteorological

reception of

meteg@rological charts and other graphical representation of meteorological ¢onditions intended as an

aid to

2 N
The f

navigation at sea.

ormative references

bllowing documents, in whole or in part, are normatively yeferenced in this docuq

indispensable for its application. For dated references, only<the edition cited applies.

referg

IEC 6
~Met}

3 1
For tH

3.1

dead
part
4,5 %

3.2
facsimile

ss, or the result of the process, by which fixed graphic charts are scanned and the iy
rted to electric signals which are used remotely to produce a copy of the chartin rec

proce
conve

3.3
F3C

nces, the latest edition of the referenced document (in¢luding any amendments) app
D945, Maritime navigation and radiocommunication-equipment and systems - General
ods of testing and required test results

erms and definitions

e purposes of this document, the fellowing terms and definitions apply.

sector

bf scanning line unavajlable for picture signal transmissions the criteria of whic
+ 0,5 % of the length
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3.4
index of cooperation
10C
value of the index of cooperation, M, is defined as follows:
M=LF/~x
where
L  isthelength of the scanning line, in centimetres;
F is the density of the scanning line, in reciprocal centimetres.
3.5
10C selectiop signal

signal for aufomatic I0C selection in the facsimile receiver which is accomplished(y transmiss

alternating b

300 Hz fi

675 Hz fi
Note 1 to entr]

3.6
meteorolog
chart portra]

low atmospheric pressure, weather front and isobar) at.dparticular time over a wide area

3.7

phasing
adjusting the
chartinitsc

3.8

phasing signal

signal for aut
black and wh

1 Hz for
1,5 Hz fa

2 Hz for

lack and white signals lasting for 5 s to 10 s with the following frequencies:
pr [I0C 576;
br I0C 288 (or I0C 576 with alternate line scanning).

y: The envelopes of the signal are approximately rectangular.,

cal chart
ing the state of the weather (such as weather ¢onditions, wind force and direction, h

phase of the independent synchroneus power source so as to be able to receive the w¢
brrect position

omatically phasing tiefacsimile receiver accomplished by a 30 s transmission of alterTt
ite signals with theZfollowing frequencies:

b0 lines per minute (60 r/min);
r 90 linespér minute (90 r/min);

120, lines per minutes (120 r/min).

ion of

igh or

ather

1ating

Note 1 to entrn

v: Phis signal may also be used for automatic starting, automatic selection of scanning freq

ency,

and automatic adjustment of recording levels.

Note 2 to entry: The wave form of this signal is either symmetrical, i.e. black and white, each lasting half the

scanning line,

39

or symmetrical with the white lasting for 5 % and black for 95 % of the scanning line.

remote control signal
control signal for operating the apparatus from a distance

Note 1 to entry: The remote control signals for operating the facsimile receiver for meteorological charts include
the phasing signal, the I0C selection signal, and stop signal.

3.10
SND/N

value of signal plus noise plus distortion to noise ratio

2
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3.11
SND/ND
value of signal plus noise plus distortion to noise plus distortion ratio

3.12

spurious responses

ratio of the input level of an unwanted signal at the frequency of the spurious response to the input level
of a wanted signal when the wanted and unwanted signals individually produce the same SND/N or
SND/ND ratio at the receiver output

3.13

stop signal
transmission of 5 s of alternating black and white signals at 450 Hz, followed by{1( s of signal
correpponding to continuous black

Note 1 to entry: The envelopes of the 450 Hz signals are approximately rectangular.

4 Requirements
4.1 |Construction
4.1.1| The equipment shall comprise of a radio receiver and arecording unit.

4.1.2| The recording unit shall be constructed as to allow for the change of recording paper and either
or both recording stylus during day and subdued artificial light. It should be possible to gffect routine
mainfenance under the same conditions.

4.2 |Performance standards for recording unit

4.2.1| Recording unit

The eguipment shall be capable of‘eontinuous recording while transmissions are being redeived.

4.2.2| Input signals

The recording unit shall-accept input signals from an external receiver in the audio frequency range
at an [input level of atd€ast -10 dBm to +10 dBm and shifts of +150 Hz and/or +400 Hz alout a centre
frequency of 1 900-Hz'at an impedance of 600 Q.

4.2.3| Index.of cooperation (10C)

Autorhatic.or manual operation at an index of cooperation of 576 and 288 shall be possible

4.2.4 Scanning speeds

The recording unit shall be capable of the automatic and manual selection of scanning speeds of 60, 90
and 120 scans per minute.

4.2.5 Automatic operation

The recording unit shall automatically respond to control signals of 300 Hz and 675 Hz modulation of the
carrier wave for start and index of cooperation selection shall be by detection of line synchronization
and to 450 Hz modulation stop signal.

© IS0 2015 - All rights reserved 3
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4.2.6 Synchronization of scanning and phasing

The recording unit shall be capable of synchronization of its operation with the facsimile transmitter

by:

— frequency accuracy of £2x 107 min;

— frequency stability of £2x 10~° min.

Phasing shall be automatic with a facility for manual adjustment.

4.2.7 Pitc
The pitch of

4.2.8 Rec
The minimu

The recordin

less than 1 nj.

4.3 Perfol

4.3.1 Rece

The radio re
capability of

£ 3 4
Ul DLallllllls LI dilT

canning traces shall be maintained within 25 % of its nominal value.

(]:ding size and marking

width of the recording shall be 180 mm.

g material shall be marked in such a way as to indicate that the material remaining

'‘mance standards for radio receiver

iving frequency

ceiver shall have a range within 110 kHz to 27 MHz of at least 3 MHz to 24 MHz wi
receiving F3C transmissions. It should have up to six pre-set spot frequencies.

selected frequency shall be displayed or easily identified by an appropriate method.

4.3.2 Freq

The frequen

4.3.3 Sens

Input to the §
so that the rg

4.3.4 Sele(

Frequency b,
10 kHz at the

pency stability

y drift shall not exceed 50 Hz over the temperature range +15°C to +35 °C.
itivity

eceiver shall be 3 yVer less for 3 MHz and above, and 10 uV or less for 110 kHz up to 1
corder produces-areadable picture.

tivity

hndwidth“shall be within 6,2 kHz measured at the 6 dB attenuation points, and v
66«Battenuation points.

is not

th the
Every

MHz

vithin

4.3.5

Intermediate frequency rejection

Rejection of signals at the intermediate frequencies shall be greater than 60 dB.

4.3.6

The receiver

Image frequency rejection

shall have an image frequency rejection of not less than 40 dB.

4.4 General requirement of the radio receiver and the recording unit

The radio receiver and the recording unit shall be in accordance with IEC 60945, for bridge-mounted
equipment protected from the weather.

© ISO 2015 - All rights reserved
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5 Test methods and required test results

5.1

General test requirements

Except where otherwise stated, electric power shall be supplied to the equipment only during the
periods specified for electrical tests and performance tests.

Except where otherwise stated, the supply voltage applied to the equipment during the tests shall be the
nominal voltage and alternating current supplies shall be at nominal frequency.

Any requirements in Clause 4 for which no test is specified in Clause 5 shall be checked by inspection of

the eg

5.2

5.2.1

Recoq]

uilJlllCllt, ltb ulauufcu,tul ills Clll avv illsb, Ul Ut}lCl I C}Clelt dULulllClltb.
General conditions of measurement

Recording unit

ding unit testing shall be undertaken using a facsimile transmitter\linked to the re

test. Iif the transmitter is of AM output, it shall be linked through an AMy/FM converter. The

shall

The {
receiy

5.2.2

Ther
while]

5.3
Ther

5.4

5.4.1
Select
2
For e:

Thesq

be capable of operating in accordance with the requirements given in 4.2.2 to 4.2.5.

ype testing authority has the option of evaluating ovefall performance of the e
ring an actual facsimile transmission

Radio receiver

hdio receiver shall be tested by reception of signals of F3C class of emission from a sig1
linked to the recording unit.

Construction

bquirements given in 4.1 shall bé chiecked by visual inspection.
Performance tests fonrecording unit

Test method
,in turn, the folowing combinations of IOC and scanning speed in scans per minute:
38/60, 288790, 288/120, 576/60, 576/90, and 576/120.
ich testswitch on the transmitter.

tésts cover the requirements given in 4.2.1 to 4.2.5.

rorder under
e transmitter

guipment by

hal generator

5.4.2

Results required

The recorder shall, in each test, select the appropriate IOC and scanning speed and shall produce a chart
facsimile identical to that transmitted.

5.4.3

Synchronization of scanning and phasing

By visual inspection, check that each test chart received is complete and square with the edge of the
recording material.

During reception of a test chart, correct operation of the manual phase adjustment shall be checked.

© ISO 2015 - All rights reserved
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5.4.4 Pitch of scanning trace

By visual inspection of the test charts, it shall be checked that each line is of even density and is parallel
to the line preceding it.

5.4.5 Recording size and marking

The requirements given in 4.2.8 shall be checked by visual inspection.

5.5 Performance tests for radio receiver

5.5.1 Receiiving frequency

5.5.1.1 Test method

The signal ggnerator shall be used to transmit signals to the receiver, which shall be-ndahually tuned to
the frequencly being transmitted.

Transmissions throughout the required frequency range shall be used, includingthe relevant six pre-set
spot frequengies.

5.5.1.2 Resultrequired

The receiver|shall respond to each frequency transmitted. Every<selected frequency shall be disglayed
or easily identified by an appropriate method.

5.5.2 Frequency stability

5.5.2.1 Test method

Usingafrequlency counter, the stability shall bemieasured for atleast three of the pre-set spot frequencies.

5.5.2.2 Resultrequired

The frequengy drift shall not exceed\50 Hz over the temperature range +15°C to +35 °C for any 15 min
period.

5.5.3 Sensjtivity

5.5.3.1 Test method

With the redeiver‘adjusted for each test frequency and class of emission for which it is design¢d, an
input signal attthe carrier frequency shall be used. For each test, the input level of the test signal shall be
adjusted untiTthe SND/N or SND/ND ratio at the receiver output1s 20 dB.

The measured input level is a factor to indicate the sensitivity.

5.5.3.2 Resultrequired
The input signal shall be 3 pV or less for 3 MHz and above, and 10 pV or less for 110 kHz up to 3 MHz.

5.5.4 Selectivity

5.5.4.1 Test method

Single-signal selectivity shall be measured; it is expressed in terms of the pass band measured at 6 dB
attenuation points relative to peak response in the receiver circuit.

6 © IS0 2015 - All rights reserved
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An unmodulated radio frequency test signal shall be applied to the receiver. The frequency of the test
signal shall be varied and the voltage at the output of the IF amplifier shall be measured at a number
of frequencies sufficient for a graph of voltage against frequency to be plotted. The level of input signal
shall be such that it will not saturate the IF amplifier.

5.5.4.2 Result required

The pass band shall be the following:

5.5.5| Image frequency rejection and intermediate frequency rejection (spurious re

5.5.5]1 Test method

The spurious response rejection ratio is the ratio of the inputlevel of an unwanted signal at
of thg spurious response to the input level of a wanted signal when thé-wanted and unwd{
indivldually produce the same SND/N or SND/ND ratio at the receiver<utput.

The receiver shall be adjusted in compliance with the arrangement for measurement of se
carrigr frequency of the input signal shall then be adjusted to‘th€ image and intermediate
For the image and intermediate frequencies, the carrier freguiency of the input signal shall be adjusted
to give maximum output power. The input level shall then be-adjusted to give an SND/N or S
of 20 dB at the output of the receiver. The ratio between“the input level of each spurious s

input|level to the wanted signal shall then be evaluated.

5.5.52 Result required

The itnage frequency rejection ratio shall netbe less than 40 dB and the intermediate freque
ratio phall be at least 60 dB.

5.6

The fpllowing tests shall be carried out on the radio receiver and the recording unit. The d
test, the damp heat cycletest, and the low temperature cycle test shall be carried out withc
papeq fitted, except during the performance check.

6,2 kHz or less at 6 dB attenuation;

10 kHz or less at 66 dB attenuation

Other tests

operation testin‘accordance with IEC 60945;
ppwer supply test, in accordance with IEC 60945;

diry leat cycle test, in accordance with [EC 60945;

sponse)

he frequency
inted signals

hsitivity. The
frequencies.

ND/ND ratio
gnal and the

ncy rejection

ry heat cycle
ut recording

dampheateyetetestimaceordancewith HE€-66945;

low temperature cycle test, in accordance with IEC 60945;

vibration test, in accordance with IEC 60945;

conducted interference test, in accordance with IEC 60945;

radiated interference test, in accordance with IEC 60945;

immunity to electromagnetic environment test, in accordance with IEC 60945;

acoustic noise test, in accordance with IEC 60945.
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