Project

A Tide Clock

Keeps track of the rise and fall of water

By Joseph P. O’Connell

he ebb and flow of tidewater,
I being most influenced by the
moon, ordinarily do not oc-
cur at the same rate as the standard
24-hour solar clock. Therefore, a dif-
ferent kind of clock is needed to keep
track of high and low tides—a Tide
Clock like the project presented here.
It can be a highly valued indicator for
peopleliving near a shoreline. wheth-
er for swimming, boating or fishing.
At the heart of our Tide Clock is a
117-volt ac power supply that drives
synchronous motors from either a
12-volt dc or 117-volt ac power
source. The project produces up to
300 milliamperes, which is enough
current to drive several small motors
simultaneously. Frequency adjust-
ment is accomplished with a potenti-
ometer and either an external fre-
quency counter or a clever beat-fre-
quency display that especially simpli-
fies calibration of the power supply
at frequencies close to 60 Hz.
Although in this article we will
concentrate on using the power sup-
ply, which comprises the major por-
tion of the project, in a Tide Clock
application, there are many other
uses for it. These include operating
small appliances and powering a tele-
scope drive motor for stargazing. As-
tronomers should appreciate the var-
iable frequency control the project
affords, allowing them to temporari-
ly convert from solar drive to sidereal
tracking.

Making of a Tide Clock

Our Tide Clock works on the as-
sumption that there are two equal
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affected by ocean tides
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tide cycles per day, each comprising a
high and a low tide. For all but a few
locations on Earth, where coastal
features cause irregular tide inter-
vals, this is a valid assumption.

Most areas on Earth can be repre-
sented as discrete points on a rotating
globe that pass through two high and
two low tides with every revolution.
Locations of the high and low tides
are fixed by the moon. If the moon
stood still, each revolution of the
lighthouse depicted in Fig. 1 would
take 24 hours exactly and anyone in
the lighthouse would see the tide
change every 6 hours. If this were the
case, an ordinary clock could be used
to tell when the high and low tides
would occur. However, because the
moon revolves around the Earth in
the same direction as the latter is ro-
tating, each revolution of the light-
house with respect to the tides takes
25 hours and 50 minutes.
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One way to represent this cyclical
event is with a specially designed syn-
chronopus motor that makes one rev-
olution every 12 hours and 25 min-
utes. Using this approach, two revo-
lutions of the motor would be needed
to complete every cycle of four tides.
This approach makes it easy to use a
“‘clock-face” arrangement with a
single hand to point to the condition
of the tides depicted on the face of the
clock at any given moment for a giv-
en location.

Another approach to obtaining the
same effect is to drive a standard
clock motor at a slightly lower fre-
quency than the 60 Hz of the stan-
dard ac line. With proper selection of
drive frequency, the hours hand will
complete one revolution around the
dial face in 12 hours and 25 minutes
instead of the usual 12 hours.

Rather than being fixed to either
an ac or a dc power source, our Tide
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