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SOME CURRENT METERS DESIGNED FOR
SUSPENSION FROM AN ANCHORED SHIP

By
WILLIAM S. von ARX

Woods Hole Oceanographic Institution

ABSTRACT

Current, velocities measured by means of instruments suspended from shipboard
may err significantly if the ship’s motion at anchor is permitted to tow the instru-
ments through the water while observations are in progress. Two current meter
designs are described which employ a propeller linkage by electromagnetic induction
to permit continuous observation of current velocity through, and to determine the
extent of, the periods when the anchored ship is essentially at rest. The motions of
an anchored ship are described.

Current velocity measurements made by means of instruments
suspended from shipboard may err significantly if the ship’s motion
at anchor is permitted to shift the position of the instruments in the
water while observations are in progress. On occasion, the ship’s
motions have been eliminated by mounting the current meter in a
bottom frame, reduced by employing anchors at the bow and stern,
or have been corrected by allowing the ship to drift a measurable
distance and direction while current measurements are being made.
When these methods are impractical it is still possible to make inter-
mittent current measurements from an anchored ship during certain
phases of the ship’s motion when the acceleration is great but the
velocity small. Continuous indication current meters permit the
incoming velocity signals to be sorted into categories of ship’s motion
and water velocity. Once the rhythm of the ship’s motions at anchor
has been found, this technique allows observations to be made at
predictable intervals. The method has been found useful on the
continental shelf and in surveys of sheltered waters.

Current meters of several experimental designs which employ elec-
tromagnetic induction as the link between the propeller and the
registering equipment have been built to provide continuous indica-
tions of current velocity to an observer on deck.? The link by electro-
magnetic induction between the propeller and the signal circuit

1 Contribution No. 509 from the Woods Hole Oceanographic Institution.

2 Some general interest in these instruments has prompted the preparation of
working drawings of present designs, prints of which may be obtained from the
Woods Hole Oceanographic Institution.
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involves no moving parts save the propeller itself. To form .thls link,
the propeller is fitted with a small Alnico V magnet at the tip of one
blade, and a small coil of wire is housed on the propeller guard. Each
turn of the propeller causes the flux of the magnet to cut the turns of
the wire coil. This induces a momentary pulse of electromotive force
in the coil and causes an electric current to flow in a closed circuit.
When this circuit is closed through the indicating or recording ap-
paratus on deck, measurements of the current speed can be obtained
by counting, recording, or integrating these pulses as they are gen-
erated. The signal is transmitted to the deck by a two-conductor
rubber-insulated cable. The cable also serves as a suspension to
support the current meter over the bottom.

The pulses, generated in the coil by the passing magnet and trans-
mitted by the cable, have the form with respect to time shown in
Fig. 1a. Each wave corresponds to a turn of the propeller. These
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Figure la. The signal generated by the propeller-tip magnet as it passes the pick-up coil.
Figure 1b. The signal of the following revolution of the propeller shown interrupted at an
audible frequency.

waves represent enough power to operate an indicating or recording
microammeter or a pair of headphones, provided impedances are
reasonably well matched. The pulsing of the signal wave is sub-
audible, but when interrupted at an audible frequency, a signal
having the form shown in Fig. 1b can be heard in phones over the
background noise of wind, waves, and ordinary ship’s machinery.
Interruption is most simply accomplished by means of a battery-
driven reed vibrator.

The energy of the electrical signal is derived from that given the
propeller by the passing water. Thus there is an intermittent drag
during part of each rotation of the propeller which may produce a
“toe’f on the calibration curve at speeds below one-quarter knot
The intermittent magnetic drag may equal the energ .

: : y imparted b
the water passing at a speed of 0.05 knot (2.5 cm/sec). bThis,Izzombinezlr






























