| hd |

NRC Publications Archive
Archives des publications du CNRC

Simultaneous measurement of static and dynamic magnetic signatures
of ships: trials on HMCS "Cowichan" Esquimalt, B.C. August and
September, 1959

National Research Council of Canada. Radio and Electrical Engineering
Division

For the publisher’s version, please access the DOI link below./ Pour consulter la version de I'éditeur, utilisez le lien
DOl ci-dessous.

Publisher’s version / Version de I'éditeur:
https://doi.org/10.4224/21273591
Report (National Research Council of Canada. Radio and Electrical Engineering

Division : ERB); no. ERB-535, 1959-10

NRC Publications Archive Record / Notice des Archives des publications du CNRC :
https://nrc-publications.canada.ca/eng/view/object/?id=d4f09929-a304-4762-8d99-b3176146b81e
https://publications-cnrc.canada.ca/fra/voir/objet/?id=d4f09929-a304-4762-8d99-b3176146b81e

Access and use of this website and the material on it are subject to the Terms and Conditions set forth at
https://nrc-publications.canada.ca/eng/copyright
READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE USING THIS WEBSITE.

L’accés a ce site Web et I'utilisation de son contenu sont assujettis aux conditions présentées dans le site
https://publications-cnrc.canada.ca/fra/droits
LISEZ CES CONDITIONS ATTENTIVEMENT AVANT D’UTILISER CE SITE WEB.

Questions? Contact the NRC Publications Archive team at
PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca. If you wish to email the authors directly, please see the
first page of the publication for their contact information.

Vous avez des questions? Nous pouvons vous aider. Pour communiquer directement avec un auteur, consultez la
premiére page de la revue dans laquelle son article a été publié afin de trouver ses coordonnées. Si vous n’arrivez
pas a les repérer, communiquez avec nous a PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca.

 Ld

National Research  Conseil national de
Council Canada recherches Canada Canada


https://doi.org/10.4224/21273591
https://nrc-publications.canada.ca/eng/view/object/?id=d4f09929-a304-4762-8d99-b3176146b81e
https://publications-cnrc.canada.ca/fra/voir/objet/?id=d4f09929-a304-4762-8d99-b3176146b81e
https://nrc-publications.canada.ca/eng/copyright
https://publications-cnrc.canada.ca/fra/droits

Ser

acl o 1 il ERB-535
N21 Nk SSRS e

ERB-535 R S e e RESTRICTED

NATIONAL RESEARCH CounciL oF CANADA

RADIO AND ELECTRICAL ENGINEERING DIVISION

SIMULTANEOUS MEASUREMENT OF STATIC
AND DYNAMIC MAGNETIC SIGNATURES OF SHIPS

Trials on HMCS "Cowichan"
Esquimalt, B. C. August and September, 1959

Declassified to:
OPEN

OTTAWA
OCTOBER 1959 [VRL# 350/}



Restricted

SECURITY CAUTION

This publication contains classified information affec-
ting the national defence of Canada and is to be safe-
guarded, handled, transported and stowed in accordance
with the regulations and orders for the security classifi-
cation appearing hereon. Release of this publication, or
information contained herein, to any person not authorized
toreceive it is prohibited by '""The Official Secrets Act'".

This publication is furnished with the express under-
standing that:

(1) it will be used for defence purposes only,

(2) it will be afforded essentially the same degree of
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ABSTRACT

Static and dynamic magnetic fields of a minesweeper
have normally been measured by two separate test pro-
cedures. The total field of the shipwas obtainedby adding
maximum static to maximum dynamic field without regard
to the position at which eachoccurs. This method is labo-
rious and in some cases, produces a pessimistic total
field value.

During recent trials, the totalfield (static and dynamic)
was obtained in a single measurement by rolling the ship
while it was being towed over the magnetic range. This
was made possible by use of a new rolling device developed
by the Royal Canadian Navy. The composite recordings
provided by this ranging method quickly and directly give
a picture of the magnetic field which would be "'seen' by
a mine at the detection location.
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SIMULTANEOUS MEASUREMENT OF STATIC
AND DYNAMIC MAGNETIC SIGNATURES OF SHIPS

INTRODUC TION

During investigations of magnetic fields of minesweepers, which have been
carried out by the National Research Council for the Royal Canadian Navy over
the past few years, static and dynamic signatures were obtained by separate
sets of measurements. Static signatures were best obtained by towing the ship
slowly over the magnetometer range while its even-keel magnetic profiles were
being recorded [1] . Dynamic roll signatures were obtained by rolling the ship
by the "running-sailor' method while it was moored over the magnetometer
range by fastenings attached to the roll axis at bow and stern.

Although these methods provide static signatures directly, roll signatures
must be constructed from point by point measurements. Because of the variable
nature of the roll, the measured dynamic field value at each point under the ship
must be computed to 2 common base of roll amplitude or roll velocity before
profiles can be constructed. This proved to be a tedious process.

When the total field of the rolling ship was to be obtained, the results of these
two separate static and dynamic measurements were combined. Because of the
labour involved in combining results point by point, the maximum was obtained
as the sum of the maximum static field and the maximum dynamic field without
regard to the position at which each occurs. In ships where only static and "tilt"
fields are of significance, the method may be satisfactory since the maxima of
these fields occur at about the same position. However, in ships with compara-
tively large eddy-current fields, this resultant may give very pessimistic values
since maximum eddy-current fields do not necessarily occur at the position of
the maximum static field.

In view of the disadvantages of the above methods it appeared to be useful to
have a means of obtaining a composite magnetic recording of static and dynamic
fields directly. This would provide a picture of the magnetic field which would
be "seen' by a mine at the detector position.

TOWING-ROLLING TRIALS

During the most recent trials [2] on the minesweeper HMCS ""Cowichan" it
became possible because of the development of a new rolling machine by the
Royal Canadian Navy [3] to carry out static and dynamic rangings simulta-
neously since the ship could be towed or sailed over the range while rolling. A



number of composite recordings were made during these trials by the method
described in the following paragraph.

The ship was towed along the center line of the dock (Fig. 1) by means of a
long rope drawn by a power-driven capstan. A stern line was kept taut to assist
in controlling the ship's position. At the same time, the ship was rolled by the
machine. The ship' s lateral position was constrained by lines attached at bow
and stern and hand-held by men walking along the dock side. These men had
little difficulty in holding the ship on the center line of the range since there was
no tendency for the ship to surge laterally while the rolling machine was used.

Recordings obtained during several of these tests are shown in Fig. 2. The
electrical roll-angle signal to the Brush recorder was obtained from a poten-
tiometer attached to a Muirhead roll recorder located in the ship's generator
room.

The use of the rolling device and the towing-rolling technique has the following
advantages:

1) Rolling tests may be carried out on an open range.

2) Roll amplitude is very nearly constant and rolling may be maintained
for long periods.

3) The range records immediately show the relative magnitudes of static
and dynamic fields and can be interpreted directly without preliminary
analysis.

4) Performance of both static and dynamic degaussing can be evaluated
and the systems adjusted to optimum conditions.

CONCLUSION

The towing-rolling technique offers a means for routine ranging of mine-
sweepers to determine static and dynamic fields and to adjust static and dynamic
degaussing systems.
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FIG. 1 ROLLING-TOWING TEST
RCN Photo
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HMCS "COWICHAN" (MCB 162)
FIG. 2
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