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DESCRIPTION OF A PROTOTYPE GAUGE TO MEASURE MAGNI-

TUDE AND DIRECTION OF HYDROWIRE SLOPE IN SITU BE-

TWEEN REVERSING BOTTLES AT ALL DEPTHS AND UNDER
ALL CONDITIONS OF SHIP DRIFT

By
J. N. CARRUTHERS

National Institute of Oceanography (U.K.)
Wormley, Nr. Godalming, Surrey

ABSTRACT

The discovery in recent years of vast deep oceanic currents running in a direction
contrary to those at the surface provides additional evidence of our need for in-
strumental means to obtain accurate data on subsurface waters, particularly in
little-known oceanic areas where pioneer lowerings are to be made. A description
is given of a prototype messenger-operated wire-angle gauge which, used inter-
mediately between reversing bottles, can furnish information on the direction of
slope of the hydrowire and its actual degree of obliquity at a number of points. It
is only the latter, of course, which can be computed from results obtained when
unprotected reversing thermometers are used with the pressure-resisting type.

INTRODUCTION

Some years ago, after reading a number of papers, mainly theo-
retical, on the subject of wire angle in oceanography, the writer
became convinced that there need be little difficulty in designing
a simple instrument that would be usable between bottles of a
routine cast to reveal the actual slope of the hydrowire at as many
points on it as weight tolerance might permit. Such an instrument,
referred to as a wire-angle gauge, was duly made and described
(Carruthers, et al., 1954), and Lee’s contribution to that paper tells
of its practical use in the Barents Sea. Two forms of it were made,
both messenger-operated; one was able to reveal slope magnitude
only whereas the other could reveal both degree and azimuth of
hydrowire obliquity. Extensive use of our simpler nondirectional
form of the gauge has been made from oceanographical survey
vessels of the Argentine Navy and a version of it has since been
manufactured by the French firm of Mécabolier. Subsequently
Mosby (1955), whose 1957 paper is referred to in ours of 1954,
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published a note evoked by E.E. Watson’s criticism; Watson’s
paper is also mentioned in our 1954 publication. More recently the
writer’s interest has been particularly aroused by a paper which
not only describes a Japanese version of the simpler gauge but
which goes into some detail regarding the value of instrumental
“depth determination in oceanographical observations” (Teramoto,
1958). This recent paper is well spiced with calculations.

So far as the writer is aware, that version of the wire-angle gauge
which measured azimuth as well as obliquity has not been copied.
This seems a little surprising because when a vessel has had to
approach the hydrowire to achieve virtual verticality of its upper-
most portion, it is surely of great interest to learn what the direction
of “carry-away”’ down below must have been if it later becomes
known thermometrically that there had been a considerable wire
angle in the depths. Much information regarding the direction of
deep currents could easily be obtained from use of messenger-
operated gauges of the directional variety. Used in the Barents Sea
from the r.r.v. ERNEST HOoLT which cannot be steamed up to the
hydrowire, one of the directional wire-angle gauges showed Lee
that at some places “the bottom water was moving in a different
direction to the surface water”.

The writer has recently given further attention to his gauges
because of the great present-day interest in deep currents. It was
found that the two instruments described and illustrated in the
1954 paper could be much improved. When used from a ship making
only slow leeway, the previously-described instruments can be ex-
pected to give acceptable results because, in such cases, they will
remain truly pendulous beneath the wire as they must to provide
satisfactory data. Because their pendulums are heavy, however,
there is some possibility that, even when truly pendulous, towards
and from-ship oscillations might on occasion be great enough to
cause error. This could happen if the messenger should strike when
the pendulum was not at its modal inclination with the frame of
the gauge.

Furthermore, if these same instruments are used from a vessel
drifting briskly to leeward, error is certain because such flat-framed
instruments cannot then remain truly pendulous beneath the wire
in defiance of water pressure upon them. They will lift to the side
of the wire or perhaps even ride above it if ship drift is fast enough.
Thus the recorded angle will be much in defect of truth—perhaps


















