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Build a computer-controlled
weather-monitoring
station and become an

expert on local

weather conditions.

RONALD M. JACKSON

TIHE BAROMICTRIC PRESSURE IS
falling rapidly, dropping by al-
most an inch of mercury in 12
hours. A big storm is on the way.
Relative humidity begins a slow
rise as cloud cover increases.
The wind rapidly picks up
specd. Gusts peak at over fifty
miles an hour. The relative hu-
midity increases sharply and air
temperature drops. Steady
heavy rains begin, sending the
relative humidity over 96%. The
downpour lasts an hour. Over
one inch of rain falls in that
time. The wind direction
changes from southwest (o
northwest as the storm front
passes. Front passage is con-
firmed as the barometric pres-
sure begins a slow rise. As the
cold air scours out the warm,
the temperature drops ten de-
grees. With the weather station
presented in this article. your
computer can monitor every
facetl of the storm.

A weather monitor

The weather affects everyone.
But instead of just being a
source of rained-oul picnics,
the weather can be a source of
endless fascination. Driven by
Lhe forces of heat from the sun
and the rotation of the earth,

EATHER

.a'lij_: |

ST
L bt

TRt ;|! -,:1II"-I:“i-ﬁi*""lql*ﬂﬂl':q: i St kb i 4

modificd by both continental
and local topology, the weather
is a constantly changing pan-
oply of winds, heat, moisture,
and pressure. This month's
project is a prolessional caliber
instrument that will to help you
unlock the secrets of the
weather.

This computerized mete-
orclogical station uses the Ex-
perimenter (presented in the
July and August issues of Elec-
tronics Now) to link weather in-
struments to your computer.
Any PC-compatible compuler
with CGA, EGA or VGA graphics
can be used. A Macintosh soft-
ware version is in development,
and may be avatlable by the time
you read this. Because of the ex-
tensive measurement ca-
pabilities built into the Experi-
menter, the clectronics ftor this
project are relatively simple.

With the standard software
package, this project can mea-
sure and display a wide range of
weather conditions with great

accuracy. However, a profes-
sional version of the software
can be purchased. It permits
measurements to be stored on
disk so that they can be recalled
and displayed graphically on
the screen or printed on laser or
dot-matrix printers. Minute-hy-
minute information can be re-
corded for 24-hour periods to
aid in weather forecasting.
Hourly data and daily mini-
muny/maximums are stored for
historical analysis.

By using the alarm ca-
pabilities in the software, along
with the relay and eight driver
outputs on the Experimenter,
you can program the station to
take actions based on weather
conditions. Perhaps you would
like to automate a greenhouse
so that when the temperature
drops too low or rises too high,
an exhaust fan or heater will be
activaled; if the relative humidi-
ty dropped too low, a mist sys-
tem or lawn sprinklers could be
triggered.
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FIG. I—THE ANEMOMETER AND WIND VANE mount on a single PVC pipe assembly.
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FIG. 2—ANEMOMETER ROTATING CAP.
Drill three 542-inch holes, evenly spaced,
in a 2-inch PVC end cap, 1.2 inches up
from the open end. Drifl one 3.1 mm hole
in the exact center of the top of the cap.

Because we've already covered
the electronics in the Experi-
menter, most of this article is
mechanically oriented. Let’s get
right down to building the me-
chanical elements of the
weather station.

Construction
You might want to build only
part of the weather station be-

cause the software can be easily
configured for the particular
sensors you choose to include.
You can have a system working
with as little as one instrument.

Inslruments can be pur-
chased completely assembled
and tested, or you can build
them yourself. Complete Kits of
pre-drilled, ready-to-assemble
parts are also available for quick
and easy construction. For
those with a well-equipped
shop. kits with only the hard-to-
find parts are also available.

All instruments can be cali-
brated to professional levels of
accuracy. Calibralion pro-
cedures that do not require spe-
cial equipment are included for
each instrument.

The electronics are simple
enough to be added in the wir-
ing-grid area on the Experi-
menter. For those who dislike
point-to-point wiring, or want
the most reliable system possi-
ble, a circuit board can be made
from the foil patterns that will
be provided nexl month, or one
can be purchased from the kit
supplier.

Wind and rain

Which way is the wind blow-
ing? [s it a gale or a zephyr?
How much rain fell last night.
and how much fell in that laslt
downpour? The wind vane,
anemometer, and rain gauge arc

easy to assemble. If you choose
to assemble those instruments
from the kits of already drilled
parts, you can skip the sections
on preparing malerials. But, if
you have a well equipped shop
and know your way around a
hardware store, you can use the
hard-to-find parts kit and buy
the other components locally.
The wind vane and anemoimneter
are mounltled on a single assem-
bly composed mostly of PVC
pipes and fittings, as shown in
Fig. 1.

Building the anemometer

The anemometer consists ofa
rofating assembly {including
wind cups and a rolating cap),
and a stalionary base. The ro-
lating cap turns a stainless steel
shaft which is supported ver-
tically on a sharp pin, and hori-
zontally by a sintered bronze
bushing. Rotation is detected
by a magnelic switch. If you arc
using the complete Kit you can
skip this section on preparing
materials and go right to the
section on assembily.

The rotating and stationary
caps are made from schedule 40
PVC end caps, available at most
plumbing supply slores. Be
sure to use only schedule 40
PVC pipe and fittings; lighter
grades might not hold up well in
cold or rough weather.

Figure 2 shows the con-
struction of the rolating cap.
Drill three %32-intch holes evenly
spaced around a 2-inch PVC
end cap, 1.2 inches from the
open end of the cap. Drill a 3.1-
millimecter hole through the ex-
act center of the top ol the cap.
Be sure that the holes are per-
pendicular to the cap. If they are
nol, the anemometers accurdcy
will be degraded,

The stationary cap is shown
in Fig. 3. Some PVC caps have
molding bumps on their out-
side diameters. If lhe 1%-inch
stationary cap has any that
could rub on the inside of the
rotating cap. they must be sand-
ed or filed oll. The stationary
cap requires two holes: In the
exact center of the cap drill a -
inch holc tor the sintered
bronze bearing. At Yes-inch
from the center, drill a >1s-inch
hole for the magnetic sensor.
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FIG. 3—ANEMOMETER STATIONARY
cap. Drill a Ya-inch hole in the exact cen-
ter of the top of a 1¥2-inch PVC end cap.
Drill a %e-inch hole offset %s-inch from
the center of the top.

FIG. ——ANEMOMETER VERTICAL pipe.
Cut a 5-inch long piece of 1'2-inch PVC
pipe. Drill two %:2-inch holes on opposite

sides of the piece, 22 inches from each
end.

The stationery cap mounts on
a b-inch piece of 1%-inch diam-
eter schedule 40 PVC pipe. Drill
lwo ¥s2-inch holes on opposite
sides of the PVC pipe, 2.5
inches from each end. See Fig.
4. The wind cups are hemi-
spheres of tough, pliable plastic
(actually non-perforated Witfel
balls cut in half), with holes on
opposite sides made near the
cut edge. The pieces of the ane-
mometer arc now ready for as-
sembly.

For best appearance and lon-
gest life, use only stainless-steel
hardware on ithe anemometer.
The wind cups are fastened to
the rotating cap with 4-inch
8-32 machine screws. See Fig.

5. Slip a lock washer and a tlat
washer on a 4-inch screw, then
push the screw through one of
the holes into a wind cup. Slip
on another lock washer, then
thread two nuts about 1Y2-inch
on the screw. Slip on another
lock washer, then push the
screw through the other hole
and out of the wind cup. Slip
another lock washer on the
screw and thread another nut
on the screw. Move and tighten
the nuts to clamp the wind cup
in place. Adjust the nuts so that
the wind cup is round. Repeat
for the other two wind cups.
Now attach the wind cups to
the rotating cap. Thread a nut
about Y2-inch on the screw, then
slide on a lock washer. Thread
the screw into one of the holes
in the side of the rotating cap.
On the inside ol the cap, slip on
a lock washer and then thread a
nut onto the screw. Adjust the
inside nut so it is flush with the

The wind cups secure to the rotating cap
with 4-inch long machine screws.

Ye-inch diameter magnets must be epox-
ied under the top of the rotating cap.

end ol the screw. Tighten the
outside nut onto the cap so that
the wind cup is secure, and ad-
just it so that the wind cup is
perpendicular to the cap. Re-
peat this step for the other two
wind cups. It doesn’t matter if
the wind cups face clockwise or
counter-clockwise on the rotat-
ing cap, but they all must face in
the same direction.

Using a hammer, lightly tap
the stainless steel shaft, point
first, into the 3.1-millimeter
hole in the rotating cap. (Put a
wood block under the cap so
that the point of the shaft does
not damage your table top.)

Epoxy two Y%-inch diameter
disk magnets, with the same
magnetic pole up, on opposite
sides of the inside of the rotat-
ing cap (see Fig. 6). The posi-
tioning of these magnets is
critical to both the balance of
the unit and measurement ac-
curacy. The rotating cap sup-
plied in the complete kit has
recesses for the magnets ma-
chined in the plastic to assure
precise positioning. Allow the
epoxy to harden, and the rotat-
ing assembly is finished.

Gently tap the bronze bearing
into the center hole of the sta-
tionary cap, from the inside of
the cap outward. The flange on
the bearing should be pressed
[lush against the inside surlace
of the cap.” The fit should be
tight enough that the bearing is
held solidly. Using the plastic
nuts provided, secure the mag-
netic switch in the second hole
so that it extends %s-inch above
the top of the stationary cap.
See Fig. 7.

Cut a 1%2-inch long piece from
a one-by-two cedar board
(which actually measures about
%- by 1%-inch). This will form
part of the support for the rotat-
ing assembly. Sand or file the
corners of the wood block as
necessary so that it fits snugly
into the pipe. Slip the wood
block into the pipc, and slip the
stationary cap lightly in place.
Slip the stainless steel shaft
through the brass bearing and
press it lightly into the wood to
make a small indentation. Re-
move the rotating assembly, sta-
tionary cap, and the wood
block. Install a No. 10 Y%-inch
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hex-head sheet-metal screw at
the point of the indentation in
the wood block. The end of the
stainless steel shaft will rest in
the dished area on top of the
screw. See Fig. 8.

slip the rotating assembly
over the stationary cap, slide a
shatt lock onto the stainless
steel shaft (up to about Y2-inch
from the bronze bushing), and
tighten it in place, This will pre-
vent the rotating assembly [rom
slipping otf of the stationary cap
in a strong wind. Apply a light
coating of oil to the stainless
steel shalt and a dab of lithium
grease on the hex-head screw.
Although the bearing is impreg-

FIG ‘?—THE BEAFHNG AND MAGNETIC
switch install in the stationary cap as
shown here.

FIG. 8_THE ANEMOMETER SECTIONS

go together as shown here.

nated with oil, this will help to
reduce friction further.

Push the wood block back
into the tube. Align the %-inch
sides of the blULk with the ¥42-
inch holes in the side of the 5-
inch pipe. The stationary cap
will mount on the end of the
tube nearest the hex-head
screw on the wood block. Slip
the magnetic switch wires out
through the tube through the
large space along the side of the
wood block. Grasping the sides
of the stationary cap only (do
not press-down on the rotating
cap), force the stationary cap
solidly onto the tube.

By reaching through the open
end of the tube, adjust the ver-
tical position of the wood block
so that the point of the shaft
supports the rotating assembly,
Rotlate the assembly to verify
that the magncts do not hit the
magnetic switch., and that the
nuts do not drag on the station-
ary cap. The anemometer
should turn easily when you
blow on the cups. If not, deter
mine the cause ol the drag, Ro-
late. the assembly while using
an ohmmeter to verify that the
magnetic switch opens and
closes. Secure the wood block in
position with two Na. 4 Y%-inch
sheel-metal screws, threaded
through the ¥%e-inch holes in
the tube. The anemomeler is
now finished.

Building the wind vane

Like the anemometer, the
wind vane consists of a rotating
assembly (including the tail,
counter balance, and rotating
cap). and a stationary base.
Wind direction is translated
into two vollages by a dual-
wiper potentiometer. The rotat-
ing assembly is fastened to a
ball bearing unit, press [it into
the stationary cap. A length of
flexible tubing links the rotat-

FIG. 9—WIND VANE TAIL. This can be made from aluminum flashlng,avanable at

hardware stores.

FIG. 10_TAIL MOUNTING BLOCK. The
wind vane tail mounts on a wood block.

FIG 11——WIND VANE HDTATING CAP
Make the wind vane rotating cap from a
2-inch PVC end cap.

ing assembly to the potentiome-

ter shait.
[f you purchase a complete

kit, you can skip this section on
preparing malerials and go
right to the assembly. To pre-
pare the tail, cul a 3- by 17.6-
inch piece of thin-gauge alumi-
num. Aluminum flashing,
available at many hardware
stores, has the right thickness.
Punch nine “72-inch holes in
the aluminum as shown in Fig
9. Fold it along the lines indicat-
ed in the figure, both toward the
same side. The tail in the kit is
anodized for improved corro-
sion resistance; if you are mak-
ing your own, and you live in a
wet clirnate, you might want to
paint it. Painting the alumi-
num will increase the tail's
weight, so you might need to
use a larger counterweight.
The tail mounts on a wood
block with the measuremecenis
shown in Fig. 10. Use a durable,
moisture-resistant wood such



as Cedar, Drill three 242-inch di-
ameter holes in the tace of the
block. and one “es-inch diame-
ter hole down the length ot the
block as shown in the figure.
Make the counterweight for
the wind vane {rom a 1%-ounce,
egg-shaped fishing weight. Drill
a Ye-inch diameter hole
through the weight lengihwise
so that it will slide onto a No. 10
screw. Since lead is a soft metal
with a low melting point, use a
fresh drill bit, a low drill speed,
and a dab of oil to avoid melting
the lead.
As with the anemometer, the
parts for the wind vanec are
made from schedule-40 PVC,
Make the rotating cap from a 2-

FIG 12— POTENTIOMETEH MOUNTING

bracket. Make the potentiometer mount-
ing bracket from a 0.8- by 2.8-inch piece
of 0.032-inch thick aluminum.

weewr  Gvo
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inch PVC end cap as shown i
Fig. 11. Drill a se-inch diameter
hole in the exact center of the
top of the cap. Drill two ¥is-inch
diameter holes on exactly op-
posite sides of the cap. 1.2-
inches up from the open end ot
the cap. Be sure that these holes
are perpendicular to the cap.

Make the stationary cap from
a 1v-inch PVC end cap. Sand or
file off any molding bumps that
might rub on the inside of the
rotating cap. Drill a *%a-inch
hole in the exact center of the
cap. A “-~inch outside diameter.
/1-inch inside diameter {langed
ball bearing unit installs in this
hole. Using a reaming bit, en-
large the hole to a few thou-
sandths under 7s-inch to per-
mit press-titting of the ball bear-
ing unil.

Cut a 5-inch length of 1%e-
inch PVC pipe. Drill two %ie-

inch holes on opposite sides ol

the pipe. 2.5 inches from one
end; the potentiometer mount-
ing bracket will bolt inside
through these holes. The holes
are drilled in the same positions
as in the anemometer tube, but
the drill bit is larger.

LA H

FIG. 13—THE WIND VANE SECTIONS go together as shown here.
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Construct the potentiometer
mounting bracket Irom a 0.&5-
inch by 2.8-inch piece of 0.032-
inch thick aluminum. Punch
one %-inch diameter hole, two
Ye-inch diameter holes. and
one Y-inch diameter hole as
shown in Fig. 12. Then make
two 90° folds in the bracket in
the indicated positions. It is ¢s-
sential that the folds be made at
exactly the same distance Irom
the %-inch potentiometer
mounting hole. If the distances
are wrong, the potentiometer
will be off center, which will de-
orade the sensitivity of the wind

rane. The pieces of the wind
vane are now rcady tc be as-
sembled. Be sure to use only
stainless-steel machine screws
and other hardware on the wind
vane.

Use Fig. 13 as a visual aid tor
the following procedures. Slip a
lock washer and a llat w ﬂHhE‘I on
a 6-inch long No. 10-24 screw,
then slide the screw through

the Yes-inch diameter hole run-

ning the length of the wood
block. Slip another flat washer
and lock washer on the screw.
and secure with a hex nut.
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Thread a hex nul about Y2-inch
on the screw, slip on a lock
washer, then run the screw into
one of the ¥es-inch holes in the
side of (he rotating cap. Slip a
lock washer and thread on a hex
nut so that it is flush with the
end of the machine screw. Ro-
tate the screw so that the wood
block is vertical with the two
holes below and the single hole
above. then securely tighten the
hex nut against the outside of
the rolating cap.

Slip a lock washer down the
length of the other 6-inch screw.
Slide the lead weight on next,
followed by another lock wash-
er. Thread a hex screw down to
the lead weighl and tighten it.
Thread another hex nut about
I-inch on the screw, slip on a
lock washer, and run the screw
into the %1s-inch hole opposite
the tail. Slip on a lock washer
then thread on a hex nut. The
nex nuts will be adjusted later
on so that the lecad weight exact-
ly balances the tail.

Use a vise (0 press the ball
bearing unit into the stationary
cap from the top side. Place
blocks of wood on either side of
the center hub so that the jaws
of the vise press only on the
flange and do not put pressure
on the ball bearings. Press in
the flange flush with the out-
side of the cap.

Slip a lock washer on a 2Y-
inch No. 8-32 machine screw.
and thread the screw down the
vsz-inch hole in the top of the
rotating cap. Slip another lock
washer on the screw, thread on
a hex nut, and tighten it se-
curely. Thread another four hex
nuls on the screw and tighten.
Slip a lock washer on the screw,
then push the plastic spacer on.
Slide the stationary cap with
the bearing in it over the screw
and onto the plastic spacer. Slip
on a lock washer, thread on a
hex nut, and tighten it. Verity
that the rotating assembly
turns freely, without rubbing on
the stationary cap.

Now slip the Lail section over
the wood block and align the
three holes. Secure it in place
with three 1-inch No. 6-32 ma-
chine screws. Be sure to use
lock washers under ihe screw
heads and hex nuts.

Turn the wind-vane assembly
sideways, and run the counter
weight screw in or out as neces-
sary o precisely balance the
weight of the tail. When bal-
anced, remove the stationary
cap from the rotating assembly
and tighten the hex nuts on the
counter-weight screw o securc
it in posilion.

...................

The fnllnwmg kits are avsilsbis from
Fascinating Electronics, PO Box 126,
:Bssverlnn OR 97075-0126. You can

............................

. Msstsrcsrd nrt:lsrs r.:atalng requssts
and technical questions 24 hours a
day, 7 days a week. Please include
-$3 40 fnr IJS shipping and handling

A T L AT L T D TP E TR o R

and handling is $5. Dﬂ ‘with psymsnt
in US dollars. Foreign orders, please
mqulre for prlsss and svailabmty

.............

you are gatHErlng the parts tngsther

on your own, you'll need all parts
listed under the ""Compilete I{lt”
'fiheadmgs to-build each unit.

ANEMOMETER

= Campists kit—$37.50 .
{3) 3-inch diameter plastic hemi-
spheres, punched

( } sil impregnated brsnzs hsaring,

..............

linch pomted on one end
{1) shaft lock, ¥-inch
{1) magnetic switch, 1.5- X fﬁs*mch wﬂh

hex nuts. i wle t L

............

" {2} disk mﬂgnsts Yomitrch dismstsr
(1) 2-inch schedule-40 PVC cap, preci-
sisn drilisd

...............

"(1) 1o-inch schsduls 40 PVC pipe. 5
inches tong, drilled

:{1) wood block, ¥a- > 112 x 1%rinches

{3} 8- 32 stainless-steel machine
screws, 4 inches long

{15) B-32 stainless-steet hex nuts

“(3) No. 8 stainless-steel flat washers
(18) No. 8 stainless-steet lock washers,
ifternai tooth

(1) No. 10 stainiess-steel hex-nead
sheet-metal screw, /2-inch

Hard-to-find parts kit-$17.50
{3} 3-inch diameter plastic hemi-
spheres, punched
{1) oil-impregnated bronze bearing,
D126~ x 0.252- ~ 3a-inch, flanged
(1} stainless-steel shatt, 0.1247- x 3-
inch, pointed on one end
(1) shaft Issk Va- inch
t}"m“in(}h-,ffWith

| :hsx nuts

WlND “AHE
® Cnmplsts kit—$39.90
{1) dusi -wiper pntsntismstsr

- {1) plsstls spsc:sr ve-inch ID, V- msh oD
{1) tail fin, anodized aluminum, punshsd
and fnide{i

.....

(1} 1ve- -0z. lead egg shsped ﬂshmg
weight, drilted
{1} 2-inch. sshsduis~40 PVC csp. {JI'ECI*
© sion drited: - - - o
(1) 1%-inch schsduls 4{} PVC sap, prscr
sion drilled
(1} 1%2-inch scheduie-40 PVC pipe, 5
- inches lang, drilled. -
(1) wood block, YVie %t x é—iﬁshss
drilled
{1) hose, 1% inches long, Y-inch 1D
{3} 6-32 stsmlsss steel rnachlns
©_screws, 1sinch long -
{3) & 32 ‘stainless-steel hex nuts with
lock washers
{6) No. & stainless-steel flat washers
-{3) No. 8 stainless-steel lock washers
-+ {1) 8-32 staihless-steel machine screw,
2%z inches long
{2) 8-32 stainiess-steel machine

SCrews, Vs 1nsh lcmg

...........

| lock wsshsr
(6) NO. 8 stainiess- stssi jock wsshsrs

(2) Ns 10 stam!sss stssi flat washers
| (B) No. 1{3 stainless steel lock washers

-----

55:"*(1} dusE«WIpsr putsntlsmEtET

{1) ball bearing, Ys-inch 1D, %-inch OD,
flanged

-+ Assembled and tested ane-

- mometer & wind vane on “T” mount
with 100 foot cable and modular con-
nector—5159.90

Altach 2-foot wires to the lour
terminals on the dual-wiper po-
tentionieter. Label the wires 1
through 4 (rom left to right. Fas-
ten the potentiometer to its
bracket with its ¥s-inch hex nut
and lock washer. The potenti-
ometer shaft should point in the
direction opposite that of the
bracket tlanges.

Run a 1%-inch long piece of
s-inch inside-diameter hose
about 0.5-inch onto the No. 8
screw in the rotating assemblw
Push the other end of the hose
down the length of the potenti-
ometer shaft. Grasping the as-
scmbly carefully, press the
stationary cap onto the 5-inch
pipe while watching for the
holes in the potentiometer



.......

.....

........

...........

plug-«Sss 90 |

............................

*nSENSGHS 'fi;ﬁﬁamqalﬁﬂﬂ?

.....

o hEES '_ ' _-: BT T T T T e
(Custom cable lerugths are: avmi,amg m.\;__j

quire for pncmg )

bracket to line up wnh the h{)les

in the side ol Lhe pipe. It might

be nccessary to remove the as-
sembly and adjust the position
of the hose on the screw and
potentiometer shaft to get the
brackel holes to line up when
the assembly is pushed fully in
place. Install two Y%-inch No.
8-32 machine screws, with lock

FIG 15——THE RAIN GAUGE is cunflg-
ured as shown here.

washers, through the holes. Use
hex nuls with captive lock
washers inside the tube to se-
cure the bracket to the screws.
The wind vane is now finished.

Mounting

A simple yet sturdy mount for
the wind instruments can be
built from two 6%-inch sections
of 1¥%-inch schedule-40 PVC
pipe, two 1%2-inch 90° elbow fil-
tings, and one 1%-inch T fit-
ting (see Fig. 14). Use cement
formulated specifically tor PVC
(available where the pipe is sold)
to bond the pieccs together. Di-
rections for using the cement
are provided on the label; you
won't use much. so buy the
smallest amount available.

Drill a %32-inch diameter hole
in the center of both sides of the
T fitting. Cement the two 6'%-

FIG 14—WIND INSTRUMENT MOUNTING A slmple, yet sturdy mnunt fnr thE wmd
instruments can be made from PVC pipe.

.............
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inch pipe sections in the arms
of the "I.” Cement the elbows on
the pipe sections, setting the
assembly on a table top to make
all the connections line up prop-
erly. Run a 2%-inch long No.
8-32 machine screw through
the hole, and secure it with a
hex nut and lock washer. Slip
the wind instruments into the
two elbows. Run their wires
through the pipes and out
through the “T.” Tie the con-
necling cable to the No. 8-32
screw, then connect the wires to
the wind instruments. An ap-
propriate length of pipe can be
fitted to the botiom of the “T" to
support the assembly. Run the
cable down the inside of the
supporting pole, and cement
the pole to the “T.”

Telephone wire is suitable for
the cable, and is available in six-
conductor cables. Be sure to
record which signal connects to
which color wire! [f you use a tlat
cable, connect the magnetic
switch to the first two conduc-
tors, then the four numbered
potentiometer wires, in se-
quence, to the next four con-
ductors.

Building the rain gauge

The rain gauge, shown in Fig.
15, is built around a 2-inch by 3-
inch downspout adapter. A 3-
inch diameter PVC pipe con-
nects the downspout adapter to
a large funnel. The funnel col-
lects rain water and channels it
into a small measuring spoon,
which acts as a tipping bucket.
The measuring spoon is hinged
and balanced so that when suf-
ficient water collects, the spoon
tips, dumping the water. A
small magnet mounted on the
spoon triggers a magnetic
switch each time the spoon
tips. With the components spec-
ified, the rain gauge has a reso-
lution greater than one hun-
dredth of an inch. If you
purchase the complete kit you
can skip this section on prepar-
ing materials and go right to the
section on assembly.

Drill the downspout adapter
as shown in Fig. 16. Drill a %s-
inch diameter hole for the mag-
netic switch in the middle of the
2-inch wide face of the down-
spout adapter, 1 inch up from
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FIG. 16—RAIN GAUGE DOWNSPOUT
adapter. A 2-inch by 3-inch downspout
adapter forms the base of the rain
gauge.
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FIG. 17—RAIN GAUGE MEASURING
spoon. The measuring mechanism In
the rain gauge uses a ':-tablespoon
measuring spoon.

tion. The top view of the downspout
adapter is shown.

the bottom. Drill a Yes-inch di-
ameter hole on each of the 3-
inch wide faces, 1.63 inches
from the face with the magnetic
switch hole, and 1.44-inches up
from the bottom.

Cut the excess length off of

the measuring-spoon handle as
shown in Fig. 17, reducing the
overall length to 2.81 inches.
Drill Y1e-inch diameter holes on
each side of the spoons bowl,
1.63 inches from the front edge

and 0.09-inch down from the
top. Glue the Y-inch diameter
magnet to the handle of the
spoon, Ya-inch from the end of
the handle.

Relerring to Fig. 18, cut a 2¥%-
inch long section of Ys2-inch di-
ameler brass rod, and cut two
Ya-inch long sections from a
cocktail straw. Cut a 3-inch long
section of 3-inch diameter
schedule-40 PVC pipe, and drill
two '#-inch diameter holes on
opposite sides of the pipe 0.375
inch from one end.

Using the plastic nuts pro-
vided, install the magnetic
swilch in the Yes-inch diameter
hole in the downspout adapter
with the switch's wire leading
outside the adapter. Adjust the
nuts so that the other end of the
switch extends %-inch inside
the adapter.

[nsert the 2%-inch long brass
rod through onc of the “is-inch
diameter holes into the down-
spout adapter. Slip a “-inch
long section of plastic cocktail
straw on the brass rod. Then
slip the rod through the two
holes in the measuring spoon,
through the other %-inch long
piece of cocktail straw, and into
the other ¥s-inch diameter hole
in the downspout adapter. The
handle on the spoon should rest
on the magnetic switch. Seal
the holes with the tip of a solder-
ing iron to prevent the brass rod
from slipping out.

Insert a 3-inch section of 3-
inch diameter schedule-40 PVC
pipe into the downspout adapt-
er. Place an 8-inch plastic fun-
nel on top of the PVC pipe. Make
sure that the spout on the fun-
nel is centered over (he spoon
bowl and is perpendicular to the
adapter. If the separation from
the funnel spout and the bowl of
the spoon is (oo great, trim the
3-inch PVC pipe shorter. Secure
the funnel {o the pipe with two
No. 6 sheet-metal screws
through the '-inch diameter
holes in the pipe.

Next month

That's all we have room lor
this month. Next month we’ll
make the electrical connections
to the mechanical devices that
yvou should have finished by
then. ()





