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Decca Speed Trials

from J. Th. Verstelle
(Hydrographic Office, Royal Netherlands Nary)

i. INTRODUCTION. The Decca method of conducting speed trials and its con-
siderable advantages over other methods have been described in this Journal1- 2

and elsewhere.3 Decca is nowadays widely and successfully used for acceptance
trials (speed, calibration of (Sal) log, turning circles and (crash) stopways) by
Royal and Merchant Navy ships of Britain, the Netherlands, France, Denmark,
Sweden and probably of other nations.

The results of speed trials of Netherlands Merchant Navy ships are given in the
present paper. Those of the equally successful turning circles and stopways are
not given here, since their numerical results would be of little interest to the
reader; a pictorial representation—among other things allowing for a compari-
son between various interesting turning habits of different ships—would be more
suitable, but would occupy too much space.

2. SHORT DESCRIPTION OF THE METHOD. Each speed determination consists of
4 to 6 runs, alternatively in opposite directions. In each run 2o photographs of
the decometers are taken at 30-second (or, for very high speeds of 30 kt. or
more, ij-second) intervals and one single run therefore takes 9$ minutes.
Specially calibrated Decca receivers are used to ensure a much higher accuracy
than is achieved (and needed) for normal navigational purposes.

With the aid of special, large-scale, Decca charts or special tables, all these
decometer readings—80 in 4 runs or 120 in 6 runs—are converted into rect-
angular coordinates X, Y. The final speed—in which the drift has automatically
been eliminated—is then computed from a least square adjustment of all the
Decca fixes, which enables the standard error in the final speed V, through the
water to be computed.

In turning circles and stopways, photographic readings are taken every
I J seconds and also converted to X, Y coordinates. From a plot on a scale
1 : 10,000 or larger, the turning circle or the stopway can be scaled off. Drift is
eliminated from 2 consecutive turns. Stopways usually are derived from one
single run, made perpendicular to the (predicted) current. For a large ship
(some 30,000 tons) a double turn takes between I J and 20 minutes; a single
stopway takes about 10 minutes.

A full programme of acceptance trials consists of 3 speeds at different numbers
of engine revolutions, each of 4 or 6 runs (the final speeds are used for calibra-
tion of the log), 2 double turning circles and one (full astern) stopway.

The development and reading of the films (3J mm.), the conversion to
X, Y coordinates, the least square adjustment for the speed and the plotting
of turning circles and stopways, for a full programme, takes from two to three
days.
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During acceptance trials, however, everybody on board is always very anxious
about immediate results, especially with regard to the speed. To satisfy this
demand, it has become normal practice to compute a preliminary speed from
first and last visual decometer readings in each run. This preliminary speed is
available a couple of minutes after the termination of the last run; its accuracy
is sufficient for this requirement, but unacceptable as a final result; for instance
for comparison with developed h.p. and fuel consumption or for comparison
with ship trial tank data.

Even when one would consider the preliminary speed to be of acceptable
accuracy as a definite result, it should be kept in mind that the far better
accuracy of the final speed can be obtained without spending any extra time on
the speed trials.

3. DEFINITION OF DECCA DAY AND NIGHT. AS the Decca method of acceptance
trials makes use of differences in successive positions in one single run (or
double turning circle) the absolute accuracy of the Decca fixes is of very
little importance.

As one single run takes only 10 minutes (15 to 20 for a double turning circle),
the accuracy of the method is dependent on the short-time stability of the
radiated Decca patterns.

When there is no sky-wave, this short-time stability (in the areas used for
the trials) is better than o-oi lane. At distances in excess of jo n.m. from one of
the transmitters, sky-wave starts to affect the pattern stability to about o -o 1 lane
when the Sun's altitude becomes less than 15°; at still lower or negative alti-
tudes, the sky-wave effect may become considerable and may cause compara-
tively large swings or instability of the radiated patterns. These swings have a
long period, usually about 2 hours; they affect the absolute accuracy of a Decca
fix to an amount, acceptable for navigation, but unacceptably large for accurate
position fixing, as is for instance required in surveying. In acceptance trials,
however, the differences in fixes over the comparatively short periods, are not
seriously affected, as may be seen from a comparison of Tables I and II.

It is for the above reasons, that for work of survey accuracy and for accept-
ance trials, the 'Decca Day' is defined as the period of the day when the
Sun's altitude is I J ° or more; the rest of the 24-hour period is the 'Decca
Night'.

4. SUMMARY OF SPEED TRIALS.

TABLE I. SUMMARY OF SPEED TRIALS EXPRESSED AS PERCENTAGE OF SPEED

Period

Day
Night

a

60

31

b

0-18
0-30

c

o-28
0-38

d

(o-6o) 0-32
(I-20) 0-4J

e

3-08, i-8o
2-i6, 1-72

a = number of speed determinations (each for 4 or 6 runs)
b =mean value of standard errors in final speed
c =mean value of error in preliminary speed
d = extreme value of standard error in final speed (very low speed in brackets)
e = extreme value of error in preliminary speed.
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TABLE II. COMPARISON BETWEEN DECCA (NIGHT) AND MEASURED MILE
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£. CONCLUSIONS.

Table 1. The accuracy of day as well as night speed trials is sufficient for all
practical needs. Nevertheless, whenever possible, day trials are to be preferred.
The preliminary speed serves a useful purpose, but cannot be sufficiently relied
upon as a substitute for the final speed.

Table II. Even under the unfavourable circumstances during the night, no
systematic error can be shown between V determined by Decca and on the
measured mile (random errors in their differences are of the same order of
magnitude as the random errors of V determined by Decca).

As to the magnitude of (possible) systematic errors in a speed determined on
the measured mile, reference is made to (4). Systematic errors in Decca speeds
will never exceed o-i per cent of V (2) and most likely will be very considerably
smaller.
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Note: Earlier publications on this subject have become more or less obsolescent and
are not mentioned here.

The Polaroid Procedure for
Photographing Radar Screens

from J. A. Klerk and W. Steensma

WHEN reading articles on radar-navigation in various nautical magazines, one
is constantly struck by the difficulty of comparing the different targets on the
screen and of interpreting the changes that take place in the right way. So
plotting becomes still more necessary in order to get: (a) the nearest approach,
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