
Homemade remote sensors for your home weather-station.
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FIG. 1

since you probably won' t be able to
find a calibrated anemometer, you' ll
have to find another way . Perhaps the
be st method is to take the device for a
ride in your car.

Pick a calm day, and get a friend to
do the dri ving . Hold the sensor out the
window, and drive up and down a road
at seve ral different speeds, calibrating
your anemometer against the car's
speedometer. To cancel the effect of
any wind that may be present, drive
both ways at each speed and average
the readings you take . Using that
method , you ca n calibrate your ane­
mometer senso r at several wind speeds,
and interpolate at others.

One more point before we go on . The
se nso rs shown in Figs . l-a and lob must
be set on a vane so that they face into
the wind. That could present a probl em
because the wires may wrap around the
support and , for that reason , the other
de sign s are more frequently used.

The next type of sensor, show n in
Fig . 2, is used to det ermine wind direc­
tion . A standa rd wind vane, moun ted
on the shaft of a potentiometer, is
show n in Fig . 2-a. The pot' s resistance
is used to indicate the wind direction . If
you use that design , be sure the pot you
choose can be taken apart so that the
stop can be remo ved-you'll want the
shaft to turn without restri ction. Use a
skate wheel as a thrust bearing.

The design shown in Fig. 2-b is similar
. to the one shown in Fig. I-e for rneasur-
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vices shown in Figs. l-c and l-d. In Fig.
l-c , cup-shaped air scoops are att ached
to the motor' s shaft as shown. Those
scopes can be easily made from ping­
pong ba lls that have been sliced in half
or from panty-hose containers. A similar
device using vertical disc -shaped air­
foils in place of the scoops is shown in
Fig. l-d .

In the device shown in Fig. l-e , air
scoops are used to rotate a free- turning
shaft mounted in a roller-skate whee l.
A co unterbalanced crossbar with a
permanent magnet on one end is at­
tached to the shaft as shown. Each time
the magnet passes a reed switch, that
switch clo ses. The number of switch
closures can be cou nted with a fre­
quency counter or similar circuit and
translated into wind speed .

A pho totransistor ca n be used in
place of the reed switch in Fig. I-e . Re­
place the permanent magnet with a bit
of reflective material. The phototransis­
to r will generate a pulse each time the
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J U DGING BY TH E MAIL. TH ER E IS AN IN­
c reasing interest in, and concern about,
the weather-what it is , what it wa s,
a nd wha t it will be . One reason for that
conce rn may be the high co st of energy
for heating and cooling, and how
weathe r effects those cost s. In any
e vent, I've received man y questions
concerning electronic weather-instru­
ments recently.

Your que stion s seem to indicate that
the main probl em is devi sing sensors or
det ectors. Most of you know how to
e valuate a signa l and display the result ,
but you need something that will gen­
e ra te the signa l in the first place.

The first thing that I think of when I
hear the wo rds "weather instrument"
is an anemometer (an instrument that
measures wind speed and force) whirling
around. There are , of course, several
types of devices that can be used to in­
dic ate how hard the wind is blowing.
Some of them are shown in Fig. I.

A simple wind paddle attached to the

FIG. 2
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ing wind spee d. The diffe rence is that
th is time there is a ci rcle of reed
sw itches : as before, one of the switches
will close when the crossbar-mounted
magnet is in its vicini ty, thu s indicating
the wind direction . It' s a simple matter
to connect each switch to an LED or
lamp to make a remote readout.
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material passes it. (Of course, the sen­
sor will not work at night unle ss you
provide som e illuminat ion .)

Calibrating those devices can be a bit
ofa problem . The task is ea sy enough if
you have access to a similar unit that is
already calibrated- just matc h you r
readings to the ones it show s. But,

shaft of a potentiometer is shown in
Fig. l-a . When the wind blows, its force
pu shes the paddle back, turning the
shaft of the pot. That, of course, raises
(o r lowers) the resistance betwen the
wiper and one end of the pot. The ha rd­
er the wind blows , the higher (or lower)
the resi stance. It's a simple matter to
measure the resistance from a remote
location.

Figure l-b shows a propeller attached
to the shaft of a small permanent­
magnet motor. The wind turns the pro­
peller. caus ing the motor to act as a
gene rato r and produce a voltage . The
fas te r the propeller turns, the higher
that voltage . Aga in, it is fairly easy to
measu re the voltage from a remote lo­
cation.

The same motor is used in the de-
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A less reliable-but less costly-way
to determine wind direction is shown in
Fig . 2-c . The weight is connected to a
piece of bare wire that passes through a
ring of contact s. When the wind blows,
the wire will touch one of the contacts,
compl eting a circuit.

The most expensive way to determine
wind direct ion would be to use a pair of
selsvns (DC remote-control devices
that' use the angular position of a shaft
in the tran smitter to control the posi­
tion of an indicator in the receiver) .
Perh aps you can find surplus units .

Using a barometer to determine air
pre ssure is the easiest of all. Since the
pre ssure is the same inside the house as
outside, a remot e-reading instrument is
not needed. Just keep a store-bought
barometer on the shelf with your other
weather equipment.

Designing a remote-reading rain
gauge is quite another matter; the job
can get quite involved. One possib le
design is shown in Fig. 3. A counter­
balanced arm is mounted on the shaft of
a potentiometer. A spring is used to
hold an empty cup in the "zero" posi­
tion. When it rains, water runs into the
cup through the funnel. The weight of
the water in the cup causes the pot's
shaft to tum, changing the resistance of
the pot, and the resistance measured
can be converted into "inches of
precipitation. "

The solenoid is used to empty the
cup: it opens a drain hole in the bottom
when a voltage is applied. Another way
to empty the cup from a remote loca-

tion is to use a solenoid to tilt the
counterbalanced arm. In either case ,
this is a real " Rube Goldberg" affair.
Perh aps you' d be better off ju st using a
standard rain gauge and walking out­
side to read it.

Measuring air temperature is straight­
forw ard and many art icles have been
written about building remote-reading
thermometers. In add ition, many man­
ufacturers offer electronic kits for that
purpose. There is also the older , non­
electronic , type of remote-reading
thermometer that has a capillary tube
running out side.

A remot e-reading hygromet er for
measuring humidit y is another instru­
ment that will require some jury-rigging.
About the best I can suggest is shown
in Fig. 4. Take a standard dial-type
hygrometer, replace the dial with
photocells as shown, and attach a disc
to the pointer. The disc will shade a
photocell when it passes in front of it,
making it possible to determine the
pointer' s position from a remote
location.

An instrument that measure s the
amount of sunlight over a given period
of time is shown in Fig. 5; it consists of
a photoresistor connected to a counter
through a thre shold circuit. Whenever
the sunlight reache s a predetermined
level. the counter runs, giving you the
hours (or any other convenient time
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An en losure as
good as our idea.

You've turned a good idea into a piece of equipment­
now you need a good enclosure. Here's how PacTec
can help you with our versatile enclosures:
• Attractive yet inexpensive.• Durable ABS construction.
• Many sizes, colors, accessories.• Built in
bosses and slots speed component
mounting.• Available off-the-shelf
from single unit to production
quantities. See them at your
PacTecDistributor. And ask
him for your free catalog .

PAC TEC;orp.
subsidiary of La France Corp .
Enterprise and Executive Avenues
Philadelphia, PA 19153 (215) 365-8400
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•Send today for the all-new, free Heath ki t
Cata/og •••with 104 pages describing nearly

I 400 exciting kits for your electronics hobby.

~- , ~~:~~~:~;;~=J
~~. I am not currently receiving one. I
(' Send to: Heath Co., Dept. 020-832 I

~ Benton Harbor, MI 49022
~ I

Name 1
IAddress

1
Clty State 1

I CL-751 Zip IL J

H It
Catalog

Discover the newest
in electronics for your
home and business:
• Computer hardware andsoftwa re
• Precision test instruments
• Energy savers for car and home
• Self-study programs inelectronics
• Fine stereocomponents
• Color TV'sand video accessories-
• Amateur radiogear

... all in easy-to-bu ild
money-saving kits.

If coupon is missing,
write HeathCo.,

Dept. 020-832
Benton Harbor,

MI49022
InCanada, write

HeathCo.,
1480 Dundas

Hi ghway East,
Mississauga, Ontario
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unit) of sunshine since the last time the
counter was reset . For accurate mea­
surements, be sure to keep the photo­
resisto r clean.

That should keep you meterologists
busy for a while. If you come up with
any othe r ideas, or improvements on
the ones presented here, let me know
and I'll pass them along.

Electronic hobby kits
The people at OK Machine and Tool

Corp . (3455 Conner St., Bronx, NY
10475) have come up with five low-cost
electronics kits that I'm sure you will
find quite interesting. You' ll wind up
with a useful device, and have an oppor­
tunity to learn something about elec­
tronics in the proce ss.

The kits available are named: Quick
Reaction (a game), Electroni c Organ,
Digital Roulette , Electronic Dice, and
Morse Code Practice (an audio oscilla­
tor); each one sells for less than $15.00,
and come s complete with everything
except batteries and tools. The plastic
packages the kits come in double as
cases for the projects. The instructions
are detailed and clear, and even a first­
time builder should have little trouble
completing any of the kits.

Do you know a young person who
you would like to nudge into elec­
tronics? You won 't find a better way
than to present him (or her) with one or
more of those kits . An assembled kit
may be appropriate for a younger child.
The roulette and dice devices can be
used with other games, and seeing the
internal parts is sure to arouse the
child ' s curiosity. R-E

"Som etimes I wish YO I/ collected
stamps, like other men."
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