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FIG.1—MAIN BOARD SCHEMATIC DIAGRAM may appear to
be complex; however, follow the detailed function-by-
function discussion in the text for a clear understanding.
The units count (LSB) is the top row of chips, while the
tens count (MSB) is the bottom row.
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requires TTL-compatible pulses, so the re = =
mote transducer can take a number of forms,
some of which are shown in Fig. 2. Hall-effect
switches, magnetic reed switches, phototran
sistors, or diodes, or even mechanical-brush
contacts are all permitted because the input c8
effectively debounces and buffers the input to I U
the rest of the circuit. Only falling-lock edges =

are counted, so pulse widths are not impor-
tant. For indoor applications, the optical cir-
cuits may be best; or mechanical switches, the
easiest and cheapest. For remote outdoor lo-
cations, magnetic devices are required. Be-
cause anemometers work best when made as
light in weight as possible, the Hall-effect
switch with lightweight magnets is the best choice.

The circuit shown in Fig. 2-B shows how to connect the
Hall-effect switch with only two wires, rather than requiring
three. When no magnet is nearby, the integrated circuit in the
Hall-effect switch takes only a small amount of supply cur-
rent. When the proper magnetic pole is nearby, however, the
device must also supply the load resistor R1. While that extra
current causes a larger drop across R2 in Fig. 1, and thus
triggers the A section of the 74123 dual monostable multi-
vibrator U2, it also reduces the supply voltage across the
Hall-effect switch Ul to about 2% volts. Although that is
actually below the recommended operating voltage for the
chip, the circuit still works, and saves sending a third wire to
the remote transducer.

The analog and digital portions of the main circuit board
(Fig. 1) share the same input circuit. The A section of the U2
(pin 1 input) is set to give one pulse for every input TTL
transition, and the input pulse width is not critical. At the
highest input pulse rates, U2 is triggered almost immediately
after the previous pulse is gone, giving a high average-output
voltage. At the lowest pulse rate the average-output voltage is
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nearly zero. The relationship is linear between those ex-
tremes. Those pulses (Q from pin 13, U2) are current-ampli-
fied by QI and drive the panel meter Ml directly, using
trimpot R6 to calibrate the full-scale reading.

The pulse-count averaging is done by the slow mechanical
response and damping of panel meter M1 directly. The aver-
aging is done by the slow mechanical response of the panel
meter, and is noticeably of a pulsed character only for the very
lowest output rates, below a few per second. At that speed,
the wind is so mild that it really doesn’t make any sense to
measure it.

The same pulses from pin 13 of U2 are sent to 74LS90
decade counters U5 and U6, which count up for a time period
set by the NESSS timer U4, before being reset by the pulse
from the B section of U2. That counting period is determined
by capacitor C7 and the trimpot R6, which is varied to allow
the digital side to be calibrated to the analog side. Before the
decade counters are reset, their values are continually fed to
the inputs of a 74199 (U8), an 8-bit parallel-shift register, and
the B inputs of two 7485 magnitude comparators U7 and U9.
The A inputs of U7 and U9 are connected to the outputs of U8
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WALL PLUG FIG. 3—SCHEMATIC DIAGRAM for bridge-rectifier
POWER SUPPLY power supply and five-volt regulator that powers the
T anemometer’s electronic circuits.
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so standard batteries would not last long. Either a large
battery, or wall transformer—or the small power supply
shown in Fig. 3, supplying at least that current at 7 to 18
volts—can be used with the 7805 regulator U12 to supply the
only voltage needed for this project.

Construction

The construction of the circuit board is not critical. since
only low frequencies are involved. The many parallel wires
suggest the chip layout; wire-wrapping is probably the most
convenient technique, although any other method should
work. A metal case may also be used as the power-supply heat
sink, so that might be more convenient than a case made
entirely of plastic. The panel meter and LED displays are best
connected with color-coded ribbon ca-
ble. Miniature polarized plugs and
jacks were used to connect the power
supply and remote sensor, and a mini-
ature reset switch, S, is placed near the
digital LED displays.

The anemometer’s remote sensor re-
quires some mechanical construction,
but the details are not given here. be-
cause they would depend too much on
the scrap materials available. The basic
design is shown in Fig. 4. Three smooth
cups are rigidly attached to a metal
shell, which in turn is epoxied to the
outer race of a small, unsealed ball
bearing. The inner race is held with a
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THE BULK of the electronics for us

the Dual Peak/Current Anemometer
is located in a plastic case with
aluminum cover. The LED indicators,
DIS1 and DiIS2, and the meter, M1,
mount on the cover. A ribbon cable
provides the connection between
the circuit and the LED indicators. U4
The case may be replaced with a
fancy cabinet or wall-mounted plate.

ué

%-inch bolt, which then mounts to a fixture on a fence or
rooftop. Three magnets are also epoxied to the inside of the
shell, with a Hall-effect switch Ul and R1 epoxied to the nut
holding the bearing.

Construction materials, for the most part, are scrap items.
The only guiding features are that the parts be weatherproof
and lightweight. Plastic eggshells, either from a toy store or
from pantyhose containers, seem fairly indestructable and
very lightweight, and are preferred over ping-pong balls or
aluminum funnels or spoons. The spherical shape is prefer-
red, giving a better peak reading than cone-shaped cups.
because they have a tendency to not slow down after a gust of
wind dies down. That allows the digital counter to record a
slightly higher average windspeed, closer to the peak gust
velocity.

The ball bearings used in the prototype models were not
sealed: to keep the starting friction very low, allowing very
small windspeeds to start the anemometer cups rotating. The
bearings were obtained for $1 from a local surplus house. The
ratio of outside radius R, as shown in Fig. 4. to cup radius r is
not too critical. but should be about 2 to 1. The overall length
of R should be between 1% and 2Y2 inches for best linearity
and minimum response time. The smaller the arms, the faster
the anemometer will spin, and the faster the digital display
may be updated. In the interest of low weight, the prototypes
used three magnets made of the rubberized type of material
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DUAL PEAK/CURRENT ANEMOMETER

(Continued from page 44)

without relabeling the face. Low-power CMOS chips can be
substituted for some of the chips directly, but extensive re-
design must be done to replace the 8-bit shift register with
two 4-bit CMOS chips. LCD displays can also be substituted
for lower-power consumption and portable battery operation.
Three or more of each of the decade counters. comparators,
registers, and displays can be wired together to increase the
dynamic range of the digital peak detector, although the
analog portion will not be improved. Similarly. range switch-
es may be incorporated, if the timing components of the input
U2 are also adjusted accordingly. The update time of the
digital display is set at about 2/3 second with the present
component selection and that matches the response time of
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the anemometer head, but the different applications may
require slight redesign.

Conclusion

The combination of both analog and peak reading digital
readouts on the Dual Peak/Current Anemometer make it a
most interesting and convenient instrument to use. It doesn’t
have to be watched continuously, nor is an expensive chart
recorder necessary. Power consumption is less than an incan-
descent night light, so no on-off switch is even included, and
it is on for 24 hours every day.

Once the anemometer is mounted, however, be prepared
for friends to call up and ask, **Wow, the wind really blew
hard tonight! What did your anemometer record?” But, if
they are really friends, they will wait until the next morning to
call you up!
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THE ANEMOMETER REMOTE SENSOR requires parts that are not usually associated with project construction;
nevertheless, acquisition of those materials should not be difficult. The most important
aspects of the sensor’s construction is balance and symmetry—both of which go hand in hand.






