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FCC Regulatory Information

This equipment has been tested and found to comply with
the limits for a Class B digital device, pursuant to Part 15 of
FCCRules. These limits are designed toprovide reasonable
protection against harmful interference in a residential in-
stallation.

This equipment generates, uses, and can radiate radio fre-
quency energy. If not installed and used according to this
manual, this equipment may cause harmful interference
with radio and television communications. However, there
isno guarantee that interference will not occur in a particu-
lar instatlation,

Tomeet Class B emission limits, the user must observe the
following requirements:

1. Use only shielded IO cables to connect this digital
device,

2. Theuseriscautioned that changes or modifications not
expressly approved by the party responsible for com-
pliance could void the user’s authority to operate the
equipment.

If this equipment does cause interference with radio or
television reception, which you can determine by turning
the equipment off and on, try to correct the interference by
using one or more of the following measures;

+ Movethedigital device away from the affected receiver.

+ Reposition the device with respect to the affected re-
ceiver.

« Reorient the affected receiver’s antenna.

« Plug the digital device into a different AC outlet so the
digital device and the receiver are on different branch
circuits.

» Disconnect and remove any I/O cables that the digital
device does not use. (Unterminated I/O cables are a
potential source of high RF emission levels.)

If you need additional help, consult your dealer, manufac-
turer, or an experienced radio or television technician,

This device complies with Part 15 of FCC Rules. Operation
is subject to the following two conditions:

+ This device must not cause harmful interference.

«» ‘Thisdevice mustaccept any interference that may cause
undesired operation.

Canadian Regulatory Information -— This equipment
complies with the Class B limits for radio noise emissions
from digital apparatus as described in the Radio Interfer-
ence Regulations of the Canadian Departmant of Commu-
nications.

WARNING: This device is not designed for outdoor
use. To prevent fire or shock hazard, do not expose this
device to rain or moisture,
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INTRODUCTION

Your Heath/Zenith Model IDW-5001 Advanced
‘Weather Computer is a microprocessor-based meteoro-
logical unit that measures and displays all of those
weather’ variables that are so useful to boaters, pilots,
farmers, amateur radio operators, meteorologists, cli-
matologists, and general consumers.

You can set all of the display functions from the front
panel keyboard. A 6-digit clock displays the time in
either a 12~ or 24-hour format. Day and date are shown
in a separate, 4-digit format. Automatic leap-year cor-
rection is provided, and auto daylight saving time ad-
justment is also selectable.

Two digits display the wind speed, while one or two of
16indicators show the wind direction by compass point.
The keyboard allows you to select wind speed in miles-
per-hour, knots, or kilometers-per-hour, which is then
shown in the display. Instantaneous or average wind
speediskeyboard selectable and displayed. The highor
low wind speed that occurred since the memory was
cleared can be recalled and is displayed with time and
date of occurrence.

Indoor and outdoor temperatures are displayed continu-
ously. You canselectatemperature unitdisplay in either
Celsius or Fahrenheit and the readout will show the high
and low temperatures with time and date. Wind chill
temperature display is another keyboard selection.

Barometric pressure is displayed in four digits. You can
also have the display show the date and time of mini-
mum or maximum pressure in either inches of mercury
or millibars.

Indoor and outdoor humidity are each displayed con-
tinuously in 2 digits. You can also have the display show
the date and time of minimum or maximum humidity, as
well as the rate of change during the last 24 hours.

You can clear specific minimum ormaximum values by
pressing the CLLEAR key while the high or low value to
be cleared is displayed. You can clear both minimum
and maximum indoor and outdoor values by pressing
the appropriate key along with the CLEAR key,

Rate arrows, consisting of an arrow head to show in-
crease or decrease, and three tails to indicate greater
rates, arc located to the right of the displayed values.

The word ALER T with one bar or ALERT-WARN with
twobarsis displayedif the rate exceeds a predetermined
level.

ALERT-WARN and arrow segment rates are individu-
ally keyboard selectable,

You can adjust the display brightness at the highest and
lowest expected level. The brightness will then auto-
matically change for ambient light levels in between.

A battery connector and clip are provided so you can
install a 9-volt battery to keep the memory intact during
power interruptions.

An RS-232C connector is provided, to send weather
data, as established by the Weather Computer, to a
computer using a standard RS-232C serial format.

A rain gauge is available as an optional accessory. The
rain legend is not displayed if it is not installed,

Your Advanced Weather Computer will provide a vast
amount of valuable weather information, and its hand-
some styling will be attractive in any decor.

BATTERY INFORMATION

We recommend that you obtain a 9-volt rectangular
battery to use as a backup for your Weather Computer's
memory in case of a power interruption. This battery
will provide the necessary backup power for approxi-
mately 18 hours.

Although you may use any battery that supplies from 6
10 9 volts at 30 milliamperes, we recommend a 9-volt
alkaline battery, (Useful battery life ends when the
battery voltage drops to 4.2 volts.) Representative
manufacturers and their type numbers are listed below,

NEDA #1604 A
Duracell #MN1604
Eveready #3522
Mallory #MN1604
Ray-O-Vac  #A-1604
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SPECIFICATIONS

DIGITAL CLOCK/4-YEAR CALENDAR

Displays ...oovv i it 6-digit, 12- or 24-hour format time readout; 6-digit date
readout. AM-PM indicator in 12-hour format.

TIME ACCUIACY v oo v v v vvnvrs i erasonns Determined by the accuracy of the AC line frequency.
No accumulative error; .003% ecrror with battery-
backed clock during power failure.

WIND SPEED*

Displays .......oviiviiiineiiniinnnne. Two significant digits. Separate indicators show if the
display is in miles-per-hour, knots, or kilometers-per-
hour.

GustMode ............coviiieninnnnn, Instantaneous peak wind speed; memorizes the date,
time, and magnitude of minimum and maximum gusts,

AverageMode ........................ One minute wind speed average; memorizes the date,
time, and magnitude of minimum or maximum average
wind speed.

Memory ....oovuvnennen ............. Date, time, and magnitude of minimum or maximum
gust or average wind speed. Changes inlast hour or last
24 hours,

ACCUTACY .t iiv it ittt it iiienennnnns +5% or better,

WIND DIRECTION*

Display.....covvviiniiiiniiiiiienina, 32 points of resolution. One or two of 16 indicators ar-
ranged in a circular compass configuration. Identified
by compass points and radial degrees,

GustMode . ..... e 1 second averaging.

AverageMode ......... ... civiiiiins 60 second averaging.

"Wind"Mode . ... i 60 second averaging of displays to nearest 10°,

MEMOTY . ..ovviviieniieicieninenns Average direction when minimum or maximum gust or

average wind speed occurred,

*In conformance with the Natlonal Weather Service Federal Metecrological Handbock #9, Aviation Weather Observation,
Chapter A8, Sections 3 & 3.5, Specifications for Supplementary Aviation Weather Reporting Stations.




g0 6 Heath

THERMOMETER

DISPLAYS .o vv vt e Indicates indoor and outdoor temperature on a 2-1/2-
digit readout with "-" sign for outdoor indicator, Fahr-
enheit-Celsius indicators, and rising/falling indicators.
Indicates the rate of change per hour.

Temperatire . . .o oovvvvernrrearnessness -40° C to +70° C (Celsius).
-40° F to +158° F (Fahrenheit).

ACCUTACY oo v vveviiverenronnnnnnnonnns +1° from -40° Cto +70° C.
12° from -40° Fto +158° F.

MEMOTY o vvevie e it nenrnnaeans Date, time, and magnitude of maximum and minimum
temperatures since cleared; change inthe last 24 hours.

BAROMETER

DISPIAYS « oo v in i it e 4-digit readout. Separate indicators show if pressure is
rising or falling and if display is ininches of mercury or
millibars. Rate of change per hour.

Pressure RanNge . .. vvvev v e vnnnnennoanss 28.00 to 32.00 in. Hg (inches of mercury), 948 to 1083
millibars.

Accuracy of Reading .............. .00 29.00 to 31.00 in, Hg (inches of mercury) +.25% plus
+.033%/°C (+£.075 in. Hg plus +.01 in. Hg/°C).

MEMOIY « v iveen s ranenasanssenns Date, time, and magnitude of maximum and minimum
pressure since memory was cleared; change in the last
24 hours.

RAIN GAUGE

Displays .. oovvvvienrraerie s 4 digit,

L6131 P SN Inches t099.9, centimeters to 250, with automatic deci-
mal point adjust.

Repeatability ...........covoiiiionan +1 count in 10 for a 1-inch-per-hour rain fall.

MEMOTY .\ \veeetiiiiirnnancnasssanns Change in last hour or 24 hours.

Operating Temperature ..........oeeveess Rain unit 0°C to 50°C (32°F to 122°F).

DIMENnsioNS. . ..o vvieunv e enarennas Rain unit 9.0" diameter x 9.6" high .

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

Rain unit 1.6 1bs. (.7 kg).
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RELATIVE HUMIDITY

DISPIAYS ot vee it Indicates indoor and outdoor relative humidity on a 2-digit
readout and rising and falling indicators. Rate of change
per hour.

Measurement Range., .. .....oovvevivnen, 10% - 90% relative humidity.

ACCUTACY +.vvii v iieiiiiin i iinananans 25°C (77°F) +10 counts.

Response Time to 90% value at 25°C/77°F . . From 10% to 43% relative humidity in less than 3 minutes.
From 43% to 90% relative humidity in less than 5 minutes.

MEMOTY o0 vvveernrsnonnnrnnnsonaenns High and low since cleared, change in last 24 hours.
Operating Temperature Range . ........... 0°C 1o 50°C (32°F t0 122°F).

GENERAL

Power Requirements ............cocv0ees 1207240 VAC, 50/60 Hz; approximately 19 watts. Provi-

sion for connection to an external 6- to 9-volt baitery
which can supply approximately 30 mA to retain memory
contents and maintain clock and rain gauge operation dur-
ing power interruptions. (This feature suspends all other
functions during the interruption and draws current from
the battery only during the interruption.)

Operating Temperature ................. 15° Ct0 35°C (59° Fto 95° F).

Dimensions (overall) ................c... 15-1/2" wide x 8-3/4" deep x 5-3/4" high,
(39.4 x 22.2 x 14.6 cm).

Weight ... 9.8 Ibs. (4.5 kg).

The Heath Company reserves the right to discontinue
products and to change specifications at any time with-
out incurring any obligation to incorporate new fea-
tures in products previously sold.
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BOOM ASSEMBLY

() Carefully unpack your Weather Computer. This
will consist of the Computer, boom, wind vane,
wind cup, and some bagged parts. The bagged
parts are identified as follows. NOTE: The num-
bers in parentheses correspond to the numbers on
the drawings at the bottom of this page.

- (A1)
~{A2)
~(A3)
- (Ad)
< (AS)
v (A6)
JAT)
ABB)
AA9)

6-32 cap nut
Spade lng

U-bolt

U-bolt nut

U-bolt housing
U-bolt grip plate
End cap
Alignment tool
Rubber flat washer

Refer to Pictorial 1-1 (Illustration Booklet, Page 1)
while you perform the following steps.

(/" Position the boom so the cable that is closer to one
end of the boom is toward the left as shown.

/|

@) Position each end cap so the small hole is down-
ward as shown. Then push the end caps into the
ends of the boom.

Refer to Pictorial 1-2 while you perform the following
steps.

NOTE: Your wind vane was balanced at the factory.
You should, however, use the following procedure to
recheck the balancing,

@%}/ Position the boom vertically so the end of the
boom (not the cups) is resting on the edge of your
ork surface.

Turn the fin soitis perpendicular to the boom. The
fin and counterweight should remain in this posi-
tion (balanced). If you have to make an adjust-
ment, loosen the cap screw just enough s0 you can
rebalance the fin and counterweight, Then re-
tighten the screw.
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(Désition the wind cup as shown. Then line up the
flat in the cup with the flat on the shaft and install

the cup. Fasten it with a rubber flat washer and a
6-32 cap nut.

NOTE: Before you attach the U-bolt assembly to the
boom in the next step, determine which side is more
practical when you mount the boom to your TV tower or
other location later,

(\’-)/Mount the U-bolt, U-bolt grip plate, and U-bolt
housing to the boom with two U-bolt nuts. Do not
tighten the nuts all the way. NOTE: When you
insert the U-bolt through he boom, be careful that
none of the wires get in the way.

()~ Position the wind vane as shown, Then line up the
setscrew with the flat on the housing shaft and
tighten the setscrew,

This completes the assembly and checkout of the boom.

NOTE: Your Weather Computer has been carefully
calibrated at the factory. Due to geographical differ-
ences between your location and the factory, however,
you will need to touch-up the barometric pressure ad-
justment, In addition, if you change the lengths of the
temperature and humidity sensor cables, you will have
to recalibrate the temperature and humidity circuits.
These adjustments begin on Page 10. Do not attempt 10
recalibrate the barometer or humidity sensors unless
both temperature probes are connected to the Weather
Computer.
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RECALIBRATION

Most of the calibration has already been done for you by
the factory. You still need to make some minimal
adjustments, however, due to the difference between
your location and the factory.

We recommend that you use the temperature and hu-
midity sensor cables at their present lengths. If, how-
ever, you want to lengthen or shorten one or more of
these cables (due to the locations you will select for the
Weather Computer and the sensors), do it now before
you perform the "recalibration”. Refer to the "Installa-
tion" section beginning on Page 19 to determine where
to mount them. Then return to this page and continue.

IMPORTANT: Both temperature sensors must be con-

nected to the back of the Weather Computer before it
will operate properly.

NOTE: Disregard any arrows or Alert/Warming indica-
tors that may appear while you perform the following
adjustments, Pictorial 2-1 shows you the locations of the
various display indicators. Depending upon which op-
tions you have in your Weather Computer, you may ot
may not see all of the indicators.

BAROMETRIC PRESSURE ADJUSTMENTS

In the following steps, you will calibrate the barometric
pressure circuit of your Weather Computer. You will do
this by adjusting it to the same reading as a reference
barometer at a local weather observing station (radio or
TV station, Coast Guard station, airport, etc.).

The pressure transducer is a very responsive and accu-
raie device and is the heart of this pressure circuit, Since
it will reflect extremely minute variations in your envi-
ronment, however, several factors will affect the overall
accuracy of your barometric display, including:

®  The accuracy of the reference barometer (mercury
column, aneroid, etc.) from which your Weather
Computer is calibrated.

®  The accuracy with which the person takes the
reading from the reference barometer, and how
recently he took the reading,

*  The accuracy of the observing station’s conver-
sion of atmospheric pressure to the barometric
pressure corrected at sea level.

®  The difference in the weather pressure gradients
between your location and the reference barome-
ter.

®  Thestability of the environment that your Weather
Computer is monitoring. The environment could
casily be changed by such factors as window fans,
a room's sound pressure level, an air conditioner,
the opening and closing of doors and windows,
placement of the Weather Computer after calibra-
tion (10" in height equals +.01 inches of mercury),
and atmospheric pressure gradients within your
environment.

®  The accuracy of the calibration itself. The best
time to do the calibration is during a period when
the barometric pressure is fairly stable. Do not
attempt to perform these adjustments, therefore,
during a period when the barometric pressure is
changing rapidly, such as when a thunderstorm is
approaching,

( ) Connect the Weather Station’s line cord to the
proper AC outlet. After 10 seconds, the display
should light.

NOTE: Wait at least 30 minutes to allow the
Computer’s inside temperature to stabilize before you
proceed to the next step. Make sure the cover is on the
Weather Computer duting this warm-up period.

( ) Call an airport, radio station, or TV station, etc.
and ask for the barometric pressure. Usually, an
airport flight station (FSS) is best for this purpose.

( ) Referto Pictorial 2-2 and remove the screws and
lockwashers that secure the cover to the chassis.
Then remove the cover, refer to Pictorial 2-3, and
adjust control R413 (be careful not to adjust the
wrong control) until the display indicates the cor-
rect pressure,

( ) Reinstall the cover on the Weather Computer,
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Barometer Recalibration p
NOTE: The following adjustments should be negéssary
only if components in the pressure sensor circuitry have
been replaced. This procedure requires additional parts,
available from the Heath Company and not supplied
with your Weather Computer. '

( ) Obtain the following parts from the Heath Com-
pany: :

PART NUMBER QTY. DESCRIPTION

2580-1411

4-40 x 1/4" screw

4-40 nut

Clip

3/4" x 1" double-stick tape
29" x 1" metal strip

Small clear tubing

Medium clear tubing
Instruction Sheet (Order this
only If you replaced the pres
sure sensor.)

O = = 0w

=

—

Refer to Pictorial 2-4 while you perform the following
steps.

( ) Position the 29" x 1" metal strip as shown. Then
mount a clip at each of the three indicated loca-
tions with 4-40 x 1/4" hardware. Position the clips
as shown before you tighten the hardware.

() Remove the paper backing from one side of the 5"
x 1/2" double-stick tape and press the tape onto the
indicated side of the metal strip at its center.

Refer back to Pictorial 2-3 while you perform the fol-
lowing steps.

NOTE: When you remove or install jumper sockets on
the main circuit board, in the following steps, you may
see a noticeable change in the display brightness. The
display may darken completely.

( ) Remove any jumper sockets that may be instatled
on plugs P401, P402, P403, and P404.

( ) Install a jumper socket on plug P403 pins 1 and 2.
( ) Install a jumper socket on plug P404 pins 2 and 3,

( ) Connect the line cord plug to a proper AC outlet,
if this has not already been done.
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() Observethe barometerindicationon the display. It
should indicate 62,00 +.20. If the indication is not
inthis range, adjust A/D CURRENT control R407
until you obtain the correct indication. NOTE;
Make this adjustment only if absolutely neces-
sary; it will affect all other adjustments (including
temperature and humidity).

( ) Remove the jumper socket from plug P404 pins 2
and 3. Then install it on P404 pins 1 and 2,

() Adjust TRANSDUCER BIAS control R425 until
you obtain a barometer indication of 62.00 £.20.

( ) Remove the jumper socket from plug P403 pins 1
and 2. Then install it on plug P403 pins 2 and 3.

( ) Remove the jumper socket from plug P404 and
install it on plug P401 pins 1 and 2.

{ ) If the barometer indication is .00, adjust BAL-
ANCE control R424 clockwise to obtain an indi-
cation that is slightly higher than .00. Then adjust
control R424 counterclockwise until the barome-
ter indication just becomes .00.

( ) Remove the jumper socket from plug P401. Then
install it on plug P401 pin 2 (with pin 1 open) for
storage.

( } Remove the jumper socket from plug P403. Then
install it on plug P402 pins 1 and 2.

Refer to Pictorial 2-5 while you perform the following
steps.

( ) Remove the paper backing from the double-stick
tape on the back of the barometer calibration
fixture (assembled earlier). Mount the fixture in a
convenient place, using the double-stick tape to
fasten it to a stationary object. Be sure to select a
location where there is no risk of pulling paint off
when you later remove the foam tape.

NOTES:

1. In the following steps, it is very important
that you do not get any water inside the
pressure transducer, Be sure, therefore, to
position your Weather Computer so it is
higher than the top of the water level.




2.  The purpose of the calibration hose (medium
clear tubing), which you will use in the
following steps, is to cause a change in
pressure thatis equivalent to atwo-inchdrop
in a mercury column, Filling the hose with
hot water will remove any kinks in it and
make it easier to work with.

( ) Fill the calibration hose with 44 to 60 inches of
wateruntil you have aloop of water 22 to 30inches
high as shown. Tap the sides of the hose to remove
any air bubbles, Then clamp the hose in the top
calibration clips as shown. Pinch the clipstogether
as necessary to hold the hose in place.

NOTE: The pressure transducer that you received will
either have one or two ports (only one portis openinthe
two-port type)..Complete the following step if you have
a one-port transducer. Otherwise, skip this step.

() Referto the Detail 2-5A and slide 1/2" of the me-
dium clear tubing over one end of the 5" length of
small clear tubing.

NOTES:

¢  If you received a one-port transducer, com-
plete step 1 below. If you received atwo-port
transducer, complete step 2.

®*  When you install the 5" tubing in one of the
following two steps, be sure to push it firmly
onto the transducer port. Otherwise, airleaks
will make it impossible for you to calibrate
the Weather Computer, Also, water will run
out of the calibration hose when you later
reposition it on the fixture,

( )1. Refer to Detail 2-5A and slide the 1/2" end of
the 5" length of small clear tubing onto the
transducer port.

( )2. Referto Detail 2-5B and slide either end of the
5" length of small clear tubing onto the indi-
cated port P1 of the two-port transducer.

() Push the long end of the calibration tubing into
the 5" length of tubing that is already installed
on the transducer.

()1. Adjust control R413 for an indication of 30.00
(not critical at this time).

Heath

( )2. Adjust the longer hose (right clip) so the water
levelin the hose is exactly even (see Pictorial 2-
6, Part A).

( )3. Write down the indication on the display.
NOTE: If the indication is less than 27.00 or
greater than 33.00, adjust control R413 until the
display indicates approximately 30.00 (not
critical).

( )4. Remove the hose from the left clip on the cali-
bration fixture. Then clamp it in the bottom clip
on the fixture, '

( )5. Adjustthe hose in both clips so the waterlevels
are even with the top of their corresponding
clips (see Pictorial 2-6, Part B).

{ )6. Write down the new indication on the display.
()7

Subtract the indication you obtained in step 6
from the indication in step 3.

NOTE: In the next step, each complete turn of control
R414 will produce a change of approximately 1 inchon
the display. This change will, in turn, produce a change
of about .08 inches in the result in step 7.

( )8 If the result in step 7 is less than 2.00, tum
control R414 clockwise (to increase the gain).
This will cause the display indication to in-
crease.

If the result in step 7 is greater that 2.00, turn
conirol R414 counterclockwise (to reduce the
gain). This will cause the display indication to
decrease.

( )9. Returnthe shorter hose to the top left clip of the
_ calibration fixture. Then repeat steps 2 through
8 until the result in step 7 is 2.00 (1.99 to 2.01

is okay).

( ) 10. Make sure the shorter end of the hose is
clamped to the top left clip of the calibration
fixture. Then remove the hose from the
transducer.

( ) 11, Refer back to Pictorial 2-2 and temporarily in-
stall the cover on the Weather Computer, Leave
the cover on for at least 30 minutes to allow the
temperature inside the Computer to stabilize.
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( ) 12. Callan airport, radio station, or TV station, etc.
and ask for the barometric pressure. Usually, an
airport flight service station (FSS) is best for
this purpose.

( ) 13. Remove the cover; then adjust control R413 for
the correct pressure,

This completes the “Entire Recalibration” of your
Weather Computer’s pressure sensor circuitry. If you

do not intend to perform any other recalibration, rein-
stall the cover on the Weather Computer.

WIND SENSOR ADJUSTMENTS

NOTE: There are no electrical wind sensor adjustments,
but you need to perform the following steps to deter-
mine which way north is on your wind vane,

Referto Pictorial 2-7 and temporarily connect the wires
at the free end of the 8-wire cable, coming from the
boom assembly to the connector sirip labeled WIND on
the back of your Weather Computer as follows:

() Blue wire to BLU.,

{ ) Green wire to GRN.

() Yellow wire to YEL.

( ) Orange wire to ORG.

{ ) Red wire to RED.

() Brown wire to BRN,

( ) Black wire to BLK.

( ) White wire to WHT.

Refer to Pictorial 2-8 while you perform the following

steps.

t/) Turn the wind vane slowly clockwise and notice
how the display indicators light sequentially.

() Tum the wind vane until the N wind direction
indicator lights.

(Y Slowly turn the wind vane counterclockwise until
the NNW indicator justlights. Make a pencil mark
onthe wind vane cap and top housings as shownin
Part A of the Pictorial.
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() Slowly tum the wind vane clockwise until the
NNE indicator justlights. This time, make a pencil
mark on only the top housing, but directly beneath
the pencil mark on the wind vane cap as shown in
Part B of the Pictorial,

( ) Turnthe wind vane counterclockwise and position
the upper pencil mark midway between the two
lower pencil marks, Make a longer pencil mark as
shown in Part C of the Pictorial, You will use this
long mark as a north indicator when you perma-
nently install the sensors outside.

This completes the “Wind Sensor Adjustments.”

TEMPERATURE ADJUSTMENTS

NOTE: The Temperature circuits of your Weather
Computer were propetly calibrated before” it left the
factory. The following adjustments should be necessary
only if components in the temperature’sensor circuitry
have been replaced, or you have tg preciably changed
the length of the sensor cables.; is procedure requires
additional parts, available fropythe Heath Company and
not supplied with your We

QTY. DESCAHIPTION

Refer to Pictorial 2-7 and temporarily connect the
wires at the ends of the temperature sensors to the
connector strip labeled TEMPERATURE on the
back of your Weather Computer as shown.

Refer back to Pictorial 2-3 while you perform the fol-
lowing steps.

() Connectthe Weather Computer’s line cord plug to
as appropriate AC outlet, if this has not already
been done, and allow it to warm up for at least 30
minutes, NOTE: While it is warming up, perform
the next three steps.

( ) 1. Fill an insulated container (glass-lined Ther-
mos bottle or other brand vacuum botile) half
full of crushed ice.
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( )2. Position both temperature sensors into the insu-
lated container and finish filling the container
with crushed ice.

{ }3. Fillthe container with cold water and allow itto
set for 5 minutes, stirring the contents occasion-
- ally to insure a constant, uniform temperature,

NOTE: You will use the Fahrenheit scale when you
perform the following temperature calibration. There-
fore, complete the next step only if TEMPERATURE ¢
appears in your display. Otherwise skip the next step.

() Press the TEMP and UNITS buttons on the key-
board. An “F” should now appear afier TEM-
PERATURE in the display.

() In very small steps, adjust TEMP QUTDOOR
INTERCEPT control R433 until the display just
indicates 33°F,; then stop.

{ ) In very small steps, adjust control R433 back
down until the display just changes to +32. The
correctindication is +32, but the control should be
set as close to a +33 indication as possible.

() In very small steps, adjust TEMP INDOOR IN-
TERCEPT control R456 until the display just in-
dicates 33°; then stop.

() In very small steps, adjust control R456 back
down until the display just changes to +32, The
correct indicationis +32, but the control should be
set as close to a +33 display as possible.

( ) Fill a second insulated container with hot water.
NOTE: The thermometer that you obtained from
the Heath Company is calibrated to 120°F +.5°F.
Most water heaters provide water that is close to
this temperature.

() Position the thermometer and both temperature
sensors into the hot water for at least five minutes,
Stir the water, NOTE: If the thermometer indi-
cates over 120°F, wait until the temperature is at or
slightly below 120°F before you complete the next
step. Do not, however, leave the thermometer in
water that is hotter than 125°, or it will be dam-
aged.

() Adjust TEMP OUTDOOR SLOPE control R434
to produce an indication that is close to 120°F and
agrees with the temperature indication.
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() Adjust TEMP INDOOR SLOPE control R457 to
produce an indication that is close to 120" and
agrees with the temperature indication.

() Repeat the adjustments for controls R433 and
R456 (for the low temperature) and controls R434
and R457 (for the high temperature) until you can
go back and forth between the cold water and the
hot water without error at either temperature end.

This completes the adjustments of your Weather
Computer’s temperature sensor circuitry. If you do not
intend to perform any other recalibration, reinstall the
cover on the Weather Computer.

HUMIDITY SENSOR ADJUSTMENTS

NOTE: The following adjustments should be necessary
only if components in the humidity sensor circuitry have
been replaced, or you have appreciably/éhanged the
length of the humidity sensor cables. Thi§ procedure re-
quires additional parts, available from the Heath Com-
pany and not supplied with your Weather Computer or
the Humidity Sensor Accessory,

( ) Obtain the following parts from the Heath Com-

pany

BART NUMBER DESCRIPTION

20-736 1 118 pF (118) mlca capacitor
20-174 1 42 pF (420) mica capacitor
349-12 6" Wicking ‘
406-680 2 Thermometer

( ) Unplug the line cord and remove the cover from
thi%v eather Computer, if this has not already been
ne

(/)/I:efer to Pictorial 2-9 and temporarily connect the
cables coming from the humidity sensors to the
connector siriplabeled HUMIDITY on the back of
your Weather Computer as shown.

Slope Adjustments

Referto Pictorials 2-10 and 2-11 while you perform the
following steps.

( ) Presetmain circuit board controls R458 (HUMID-
ITY INDOOR SLOPE) and R435 (HUMIDITY
QUTDOOR SLOPE) to their centers of rotation.
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{ ) Preset controls R704 on the indoor and outdoor
sensor circuit boards to their fully counterclock-
wise positions.

() Locatethe42pFand 118 pFmicacapacitors. Then
cut their leads te 1/2". You will use these capaci-
tors in the following steps.

NOTES:

1. Inthe following steps, there are two rows of
check-off spaces. One row is for the indoor
sensor, and the other is for the outdoor sen-
sor. Calibrate the indoor sensor first,

2. Make surc you do not touch any of the circuit
board components inside the Weather Com-
puter unless a step directs you to do so.

( ) () Applyasmall amount of solder to “tack solder”
the leads of the 118 pF mica capacitorinto holes
Eand F,

NOTES:

1.  With indoor (outdoor) sensor ¢ircuit board
control R704 turned fully counterclockwise,
the digital display may indicate a value up to
99.

2. If both the indoor and outdoor humidity
readings are zero (0) in the following step,
the humidity display will disappear. When
you continue to turn control R704 clockwise,
the display will reappear.

( Y( ) Plugin the Weather Computer.

( )( ) Tum indoor (outdoor) sensor circuit board
control R704 slowly clockwise until the digital
display drops to its lowest value; then continue
to turn the control clockwise until the display
increases by 1 count. If the indoor reading is
greater than 6, adjust R458 until the reading is
5. If the outdoor reading is greater than 6, adjust
R435 for a reading of 5. Note this reading.

( ) () Unplug the Weather Computer.

( )( ) Tack solder the leads of the 42 pF mica capaci-
tor into holes G and H.

( Y( ) Plugin the Weather Computer,
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( )Y( ) Tum main circuit board control R458 (indoor)
or R435 (outdoor) until the digital display indi-
cates 93 +1 counts higher than the indication
you obtained with the only the 118 pF capacitor
installed in the holes.

( Y () Unplug the Weather Computer.

( ) (') Unsolder the 42 pF and 118 pF mica capacitors
from the holes. Then solder the free end of the
yellow wire at hole D into hole F.

Return to the beginning of “Slope Adjustments” and
repeat the second row of check-off spaces for the out-
door sensor calibration. After you complete the steps for
the second time, reinstall the cover on the Weather
Computer. Then proceed to “Relative Humidity Adjust-
ments.”

Relative Humidity Adjustments

NOTE: The room that you use when you calibrate the
sensor units should have a fairly constant humidity
level. You can obtain the best result when you adjust the
units at a relative humidity of approximately 50% at 3
room temperature of 70°F.

There are two ways to calibrate the relative humidity
readings. If you use “Method #1”, you will need to have
another accurate humidity indicator that you can use as
a reference standard. If you use “Method #2”, you will
use two thermometers as a reference standard in a “wet
and dry bulb” calibration procedure, Decide now which
method you will use; then proceed with the following
steps.

( ) Position the indoor and outdoor humidity sensors
close to your reference standard (the other accu-
rate humidity indicator or the two thermometers)
and allow them to stabilize.

( ) Position your Weather Computer’s indoor and
outdoor temperature sensors at this same location
and then proceed to “Method #1” or “Method #2”.
If you cannot position them at the same location,
you will have to calculate a “compensation num-
ber” and add it to your relative humidity indication
as described in the numbered steps below:

1. Mark down the temperature indication
where the humidity sensor is located:

{Indoor) (outdoor)
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2. Mark down the temperature indication at the
temperature sensor:

(indoory  {outdoor)

3. Subtract the indication in step 2 from the in-
" dication in step 1. This may be either a
positive or negative number;

{indoor)  (outdoor)

4,  Multiply the number you obtained in step 3
by .22, This will give you the compensation
number:

{indoor)  (outdoor)

5.  You will add the compensation number you
obtain in step 4 to the humidity indication
you obtain from your reference standard (in
the Method #1 or Method #2 steps). This will
give you a corrected humidity indication.

EXAMPLE #1: The humidity at the reference standard

is 50%.

1. The temperature at the outdoor humidity sensor
(measured by the indoor temperature sensor).

70°F.

2.  The temperature at the outdoor temperature sen-
sor: 40°F.

3.  70°F—40°F = 30°F.

4,  30°F x .22%{°F = 6.6%.

5. 50% + 6.6% = 56.6%.

In this case, you would set the outdoor humidity sensor

10 57%.

EXAMPLE #2: The humidity at the reference standard

s 50%.

1. The temperature at the outdoor humidity sensor
(measured by the indoor temperature sensor):
70°F.

2. The temperature at the outdoor temperature sen-
sor: SO°F.

3, 70°F—90°F=-20°F.
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4.  -20°Fx .22%/°F = -4.4%.
5. 50% + (-4.4%) = 45.6%.

In this case, you would set the outdoor humidity sensor
10 46%.

Now proceed to the steps under “Method #1” or
“Method #2”,

Method #1

( ) Adjust control R704 on the indoor sensor circuit
board until the digital display indicates the same
reading as the humidity indicator that you are
using as a reference — plus the “compensation
number” if you had to calculate one (to compen-
sate for the temperature difference between corre-
sponding humidity and temperature sensors).

( ) Adjust control R704 on the outdoor sensor circuit
board until the digital display indicates the same
reading as your reference humidity indicator —
plus the “compensation number” if you had to
calculate one (to compensate for the temperature
difference between the corresponding humidity
and temperature sensors).

() Temporarilyinstall the sensor cabinet tops for two
hours to allow the temperature inside them to
stabilize; then repeat the two previous steps.

Method #2

Referto Pictorial 2-12 while you perform the following
steps.

You will have to perform this calibration twice, once
with the sensor cabinet tops off, and again two hours
later afier the sensors have stabilized with their cabinet
tops installed. Two sets of check-off spaces have been
provided for this purpose.

{ ) Tape both thermometers to a wall or other solid
object approximately 4 to 5 inches above your
work area and about 8" apart.

() Fill a cup approximately 1/4 full of water and
position the cup under one of the thermometers,
This thermometer will be called the “wet bulb”,
The other thermometer will be called the “dry
bulb”. .
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After the thermometer indications have stabi-
lized, make a note of these first readings in
degrees Fahrenheit (°F).

Wet the entire wicking. Then position one end
of it over the bottom of one of the thermometers
and let the other end hang in the cup of water.

Position a portable fanin a location where a fair
amount of air movement can be directed onto
both thermometers and both sensors for about
eight minutes.

Read both thermometers again, and then write
down this second set of wet bulb and dry bulb
readings.

Turn off the fan.

Subtract the second wet bulb reading from the
first wet bulb reading. This difference number
is called the “evaporation effect”.

Compare the two dry bulb readings. If the
second reading is higher than the first, add the
difference between the two to the evaporation
effect. If the second reading is lower than the
first, subtract the difference from the evapora-
tion effect reading. If there is no temperature
difference, donot change the evaporation effect
reading. Round all readings off to the nearest
degree,

Use the chart in Figure 1 (Illustration Booklet,
Page 16) to determine the relative humidity as
follows:

1.  Find your second dry bulb temperature in
the left column and draw a straight line
below that row of numbers to the right.

2. Find your evaporation effect number by
reading across the top of the chart. Then
follow that column down until itintersects
the first line you drew, The number at this
intersection is the relative humidity.

Adjust control R704 on the indoor sensor cir-
cuit board until the digital display matches the
relative humidity number that you just located
on the chart — plus the “compensation num-
ber” if you had to calculate one (to compensate
for the temperature difference between corre-
sponding humidity and temperature sensors).

() Position the sensor cabinet top over each if the
sensor bases but do not fasten them at this time,
See Pictorial 2-13,

() Remove the wicking from the wet bulb ther-
momefer,

Allow the two sensors to stabilize for two hours; then
return to the beginning of “Method #2 and repeat the
steps with the double check-off spaces once more.
Leave the sensor cabinet tops loosely installed and
remove them only to adjust the controls, After you
complete these steps for the second time, remount the
cabinet tops on the sensor bases.

RAIN SENSOR ACCESSORY
(optional)

Refer to Pictorial 2-14 while you perform the following
steps.

WARNING: The collector ring is made of thin metal
and can have very sharp edges. Handle the sensor
carefully to avoid cuts. Wear leather gloves if they are
available,

() Carefully remove the sensor (#150-211) from its
shipping carton.

() Separate the sensor wires for 3/4" and remove 1/4"
of insulation from each end.

() Refer to the inset drawing on the Pictorial and
grasp the sensor at its narrowest point; then care-
fully pry the base off with your fingertips.

NOTE: The sensor's movable dipper is coated with a
white film that prevents water from collecting on its
surface. Do not touch this film or remove it from the
dipper, as this will cause a calibration error.

( ) Remove any packing materials that prevent the
dipper from moving.

Temporarily connect the sensor wires to lugs 3 and 4 of
the connector strip labeled RAIN on the back of your
Weather Computer as follows, These wires can be
connected either way.

( ) Carefully rock the sensor dipper from one side to
the other. You should hear a click from the sensor
each time the sensor moves to the opposite stop,
and the display should increment by .01 forinches
or .0254 for centimeters.
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If the sensor increments properly, proceed to "Installa-
tion", Ifthe sensor does notincrement properly, perform
the following steps:

( ) Examine the dipper assembly. The short dipper
leg should be against the small bead on the dipper
shaft, and the long leg (with the magnet attached)
should be against the adjustment screw at the
opposite end of the shaft. The magnet should be
about 1/16" away from the glass tube containing
the contacts.

( ) Rock the dipper from stop to stop. If you hear no
click, or a click only when the dippermoves in one
direction, carefully reposition the glass tube to
center the contacts in the magnet's path. Then
recheck the dipper operation.

If the contacts still do not close properly:
1.  Loosen the nylon nut on the bead side of the shaft

and turn the adjusting screw 1/4-turn counter-
clockwise. Then retighten the nut.

2.  Loosen the nut on the opposite end of the shaft,
tum the adjusting screw 1/4-turn clockwise, and
retighten the nut.

You should now hear a click when the dipper moves in
either direction, and the readout should increment prop-
erly. If it does not, repeat the above two steps, reposi-
tioning the magnet closer to the contacts. The magnet
should not end up closer than 1/16" to the glass tube,

{ ) Remove the backing paper from the blue and white
label supplied with the Rain Sensor. Then press
the label onto the bottom of the Weather Com-
puter. Do not cover any other labels that may
already be present.

NOTE: The sensor has been accurately calibrated, and
does not require additional calibration.

This completes the “Recalibration” of your Weather
Computer”.



Heath

INSTALLATION

This section of the Manual gives you general informa-
tion for mounting and connecting the temperature sen-
sors and the wind sensor assembly. Your installation
will vary to suit your particular requirements. You
should have already cut the various cables to the proper
length.

NOTE: The wind sensor assembly comes with 100" of
cable. If your installation requires more cable to reach
the Weather Computer, you can purchase it from the
Heath Company. The splicing techniques of the addi-
tonal cable are Ieft up to you. Use the extra spade lugs,
already supplied, for the ends of the cable wires.

TEMPERATURE SENSORS

NOTE: If the temperature sensor cables are too long,
you may shorten them. If you do, however, you must
purchase additional parts and perform the "Recalibra-
tion" steps for the cable (or cables) that you shortened.
If possible, roll the extra cable up and store it in an out-
of-the-way place instead of shortening it.

Ideally, the ocutdoor temperature sensor should be
housed in white-colored louvered shelters (see Pictorial
3-1). If possible, install such shelters at least 100 feet
from any concrete or other hard-surface area, and not
closer to any object than four times the height of the
object above the floor of the shelter, Install the shelter
approximately four feet above the ground with the door
opening facing north. Avoid rcoftop installations, if
possible. If you have to place the shelter on a roof, make
sure that it is at least 30 fect from any exhaust fans, or
large vertical reflecting surfaces.

You may place these sensors wherever you want to
monitor the temperature; but do not place the indoor
sensor near any heat source, such as aheatregisteror TV
set. If you do, false readings will be displayed.

Mount the outdoor temperature sensor in a location that
is shielded from direct or reflected sunlight, such as
under an eave (see Pictorial 3-2). Also, selectalocation
where ice and snow will not accumulate, as this would
influence the reading.

WIND SENSOR ASSEMBLY

Ideally, the wind sensor assembly should be installed so
that the distance to any obstruction is at least 10 times
the height of the obstructions above the elevation of the
ground on which the wind sensor assembly is located.

This assembly should be as far away as possible from
objects that will shield the wind sensors, cause air turbu-
lence or vibration {(such as an attic power ventilator), or
divert the wind against them from other than the true
wind direction. An existing facility, such as a television
tower or mast, may be used (see Pictorial 3-3), The
boom mounting clamp fumished will accept a tubular
object up to 1-1/2" diameter. We recommend that you
do not mount the wind sensor assembly on a chimney
mast due to corrosive fumes from the chimney, Several
types of TV masts for roof mounting are available from
TV installers. Some of these are suitable for mounting
the assembly above the roof, Be sure to properly ground
any of these mounting masts, as outlined at the end of
this section,

Be sure you line up the pencil line (from the "Recalibra-
tion™) on the side of the wind vane with due north,

HUMIDITY SENSORS

NOTE: If the humidity sensor cables are too long, you
may shorten them. If you do, however, you must pur-
chase additional parts and perform the "Recalibration”
steps for the cable (or cables) that you shortened. If pos-
sible, roll the extra cable up and store it in an out-of-the-
way place instead of shortening it.

Indoor Sensor

Position the indoor sensor wherever you want to moni-
tor relative humidity, provided it is not above a source
of dry ormaoist air. Placing the sensor over such a source
would provide false indications. Do not put the sensorin
the kitchen or in a room that is closed for long periods
of time. The ideal location for the sensor is in a hallway
off of the living room.
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Qutdoor Sensor

Refer to Pictorial 3-4 while you perform the following
steps.

NOTES:

1. You will need to remove the sensor cabinet
top to mount the base to the overhang. Be
sure to use the correct screws and replace the
cover after you complete the mounting,

2. Ifthe sensor becomes moist, the unit will in-
dicate erratically until the sensor element
dries.

( ) Mount the outdoor sensor in a louvered shelter or
on the overhang, about 3" away from the edge of
the house, as shown in the Pictorial. This will
protect the sensor from direct sunlight and rain.
Use the two #6 x 1" screws supplied.

RAIN SENSORS

NOTE: The rain sensor is part of the Model IDA-5001-
2 Rain Gauge Accessory,

The Rain Gauge Accessory is supplied with 60 feet of 2-
wire cable to reach between the sensor unit and the
Weather Computer. Be sure to consider this when you
choose the location for the rain sensor. NOTE; You can
splice an additional length of cable to the sensor unit, up
to a maximum length of 150 feet. Be sure the splice
connection is properly sealed to prevent moisture from
reaching the wires.

You can mount the sensor unit on any level outdoor
surface, such asa 6" x 6" (minimum) platform on a fence
post or wooden pole, or on a wooden platform extended
out from a tower (see Pictorial 3-5). Avoid placing the
sensor on a metal surface, however, as this could inter-
fere with the operation of the magnet. The top of the
sensor should be close to the ground (where the wind
speed is the lowest) and yet high enough to be above any
expected snowfall accumulation, Be sure you choose a
location that will not be affected by other structures or
trees, which might prevent the full rain fall from reach-
ing the sensor or cause an extra amount of rain to fall into
it. The sensor must also be able to drain accumulated
rain from its base.

Refer to Pictorial 3-6 while you perform the following
steps.

() Mount a suitable wooden platform or board at the
selected location, The platform must be level for
accurate measurements,

NOTE: Use the screws supplied with the Rain Gauge
Accessory to mount the sensor base to the platform, Be
careful not to pinch the wires when you install the
SCrews.

( ) Position the sensor base onto the platform. Then
slide a mounting strap under the base, and start a
screw though the holes in the base and strap into
the platform.

( ) Similarly, start screws through the remaining two
base holes and mounting straps, Then tighten all of
the screws enough to hold the base firmly in place.

WARNING: The collector ring is made of thin metal
and can have very sharp edges. Handle the sensor
carefully to avoid cuts, Wear leather gloves if they are
available

( ) Push the sensor top onto the base; then bend cach
mounting strap up and over the edge of the collec-
tor ring to hold the sensor in place.

CABLE ROUTING

How you route the sensor cables depends upon your
particular installation. We recommend that you use
plastic tape (not supplied) to secure the cables to a tower
ormast, You can use staples or TV lead-in standoffs to
secure the cables to wood.

You may be able to bring the cable into the building in
the same manner as your TV lead-in (see Pictorial 3-3).
To keep out moisture, you should plug the entry hole
with a good grade of caulking compound that will
remain pliable and will not harden.
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CABLE CONNECTIONS

Refer to Pictorial 3-7 while you perform the following
steps.

NOTES:
1. Some ofthe sensor cables have asilver (bare)
wire. Use a 1/2" length of sleeving on these
wires when you connect them, in the follow-

ing steps, so that they cannot short out to
other nearby connections.

2. Ifyoudonot have a soldering iron when you
install the spade lugs, be sure {0 crimp the

lugs to the wires as securely as possible so
they cannot easily come loose.

Wind Sensor Assembly

( ) After you have propetly routed the 8-wire cable
from the wind sensor assembly, refer to the inset
drawing on the Pictorial and install spade Iugs on
the end of this cable.

Position the Weather Computer as shown. Then connect

the wires atthe end of the 8-wire cable to the connector

strip labeled WIND on the back of your Weather Com-
puter as follows:

( ) Blue wire to BLU.

( ) Green wire to GRN.

() Yellow wire to YEL.

( ) Orange wire to ORG.

( ) Red wire to RED,

() Brown wire to BRN.

( ) Black wire to BLK.

() White wire to WHT.

Temperature Sensors

() Refer 1o the inset drawing on the Pictorial and
install spadelugs on the frec ends of the indoor and
outdoor temperature sensor cables.

Connect the wires at the free end of the outdoor tempera-

ture sensor cable to the connector strip labeled OUT-

DOOR TEMPERATURE as follows:

( ) Silver wire to GND,

( ) White wire to WHT.

( ) Black wire to BLK.

Connect the wires at the free end of the indoor tempera-

ture sensor cable to the connector strip labeled IN-

DOOR TEMPERATURE as follows:

() Silver wire with sleeving to GND,

( ) White wire to WHT,

( ) Black wire to BLK.

Humidity Sensors

() Refer to the inset drawing on the Pictorial and
install spade lugs on the free ends of the indoor and
outdoor humidity sensor cables.

Connect the wires at the free end of the outdoor

humidity sensor to the connector strip labeled

OUDOOR HUMIDITY as follows:

{ ) Silver wire to GND,

( ) White wire to WHT.

( ) Black wire to BLK.

Connect the wires at the free end of the indoor humidity

sensor t0 the connector strip labeled INDOOR

HUMIDITY as follows:

() Silver wire to GND,

{ ) White wire to WHT.

() Black wire to BLX,



Page 22

Heath

Rain Sensor

Perform the next two steps only if you have the Rain
Sensor Accessory.

( ) Refertothe inset drawing the Pictorial and install
spade lugs on the free ends of the rain sensor cable,

( ) Connectthe wires at the free end of the rain sensor
cable to the connector strip labeled RAIN, These
wires can be connected either way.

CONNECTION TO A COMPUTER
OR TERMINAL

An RS-232 cable is not supplied with your Weather
Computer, nor is the software you will need to operate
your Weather Computer with your computer or
terminal. You will need to determine the appropriate
interface cable and software to use. You may use a
terminal emulation program or write your own
program.

The RS-232C connector on the Weather Computer is
wired as Data Communication Equipment (DCE), and
its pinouts are as follows (also see Pictorial 3-8):

P1 RS-232C connector
Pin1 Chassis Ground
Pin 2 Receive Data (RXD)

Pin 3 Transmit Data (TXD})

Pin 4 Clear-To-Send (CTS)
Pin6 Data Set Ready (DSR)
Pin7 Slgnal Ground

Pin 8 Data Carrier Detact (DCD)

You can make your own cable, or you can purchase
cable HCA-200-PC from the Heath Company, which
will work for any of the following computer models,
regardless of their prefix letters (H, Z, HS, etc.):

Cable Pin Out
Computer Model | 9-pin Connector 25-Pin Connector
(Computer) {Weather Computer)
150 1 8
183 2 3
184 3 2
241 4 20
248 5 1,7
386 6 6
EZPC AT 7 4
IBMPC AT 8 5
9 2z

You can make your own cable or purchase cable HCA-
3] from the Heath Company if you have one of the
following computers:

Cable Pin Qut

Computer Modal 25-Pin connector

{Weather Computer)

9-Pin Connector
{Computer)

100
148
150
158
180
71
181
IBM PC XT

ME~NOO,EWOWND =
e~ WOR =

[=]

If you use a terminal instead of a computer, use a
straight-through male-to-female shielded cable, such
as the Heath Company HCA-51.

( ) Using the appropriate interconnect cable, connect
your Weather Computer to your computer or
terminal.
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LIGHTNING PROTECTION

The greatest danger to your Weather Computer comes
from lightning. The following paragraphs outline what
you cando to protect your electronic equipment, as well
as your family and home, from this danger,

Itisimpossible to absolutely eliminate the possibility of
a lightning strike. But you can reduce the probability of
a strike by intelligent operating procedures and proper
grounding systems and techniques. Lightning is simply
a massive current flow between points of potential
difference, Reduce the places where potential differ-
ences exist and you will reduce the possibility of a
strike.

Itis better and safer, for example, to mount the Weather
Computer’s sensors on a mast or tower rather than close
to the rooftop of a house. A properly grounded mast (or
tower) provides a “cone of protection” for a house, as
shown in Pictorial 3-9, by presenting a path that will
continuously bleed off static electricity. This will pre-
vent a potential difference, which could attract a light-
ning strike,

To protect your electronic equipment from a lightning-
induced static discharge, you must first bond all metal
objects to an effective ground system. This system must
provide a low-resistance, high-capacity reservoir for
soaking up the static charges. Pay particular attention to
your mast or tower since it will act as a giant lightning
rod. Clean and lubricate all joints with a conductive
grease; then tie the mast or tower to your ground system
(a ground rod, for example) with heavy copper or alu-
minum wire (see Pictorial 3-10). Simply having the
tower’s base in the earth does not guarantee that it will
shunt a lightning strike to ground.

Grounding

An effective ground system is a must for every home.
The purpose of the ground system is twofold. First, it
reduces the possibility of electrical shock if something
inside a piece of equipment should fail and the chassis
or cabinet becomes “hot.” If connected properly, three-
wire eclectrical systems ground the chassis; however,
the majority of electrical equipment still uses the un-
grounded two-wire system. A ground system that pre-
vents shock hazards is generally referred to as “DC
ground.” Second, it will serve as a pathtobleed off static
electricity,

For your electronic equipment, you can use your
house’s cold water pipe network as the primary ground
source, assuming sweat-jointed copper tubing is used.
Never use hot-water lines or iron pipe systems. Even
with copper pipe, a good ground may be impossible to
reach, unless your Weather Computer is in the kitchen,
bathroom, or laundry room. The use of a waler pipe
instead of a good earth groundrodis justified onlyif you
live on the first floor of an apartment building, for
cxample.

If you do not have copper plumbing, use an 8-foot (or
longer) heavily copper-plated 5/8" diameter steel
ground rod with a #8 wire connection to the main power
line ground lug at your electric service entrance box
(see Pictorial 3-11). Keep in mind that you are trying 1)
to dissipate existing static potential over as broad an
area as possible and 2) to dissipate a lightning strike if
one should come.

The construction of a good earth ground, while not
difficult, requires more than driving a metal rod into the
lawn, The soil into which you drive the ground rod
should present minimum resistance to the electric cur-
rents. When completely dry, most soils are non- conduc-
tors. Pure water is a very poor conductor. The basic
electrical conductivity of a soil is the result of electron
transfer through electrolytes dissolved in the water that
is present in that soil. This basic conductivity is greatly
affected by moisture and salt concentration in the soil,
A direct correlation exists between increased soil mois-
ture and lowered resistance. The same effect is noted
with respect to dissolved salts in the soil. Salts disasso-
ciate into the ions that are involved when eleciric
current passes through a medium; water provides the
medium to fascilitate easy flow of these ions through
the soil.

Chemical Treatment

CAUTION: Be extremely careful when you apply
chemicals that may pollute ground water, wells, or soil.

Chemical treatment of the soil around a ground rod will
increase the effectiveness of your ground system, Rock
sdlt, copper sulphate, or magnesium sulphate will inject
large quantities of ions into the soil, resulting in an
increase of the soil’s conductivity. However, these salts
will be gradually washed away by rain and groundwa-
ter. You should replace them every one to three years de-
pending on climate and soil type.

J
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Ground Rods

Copper pipe makes the best ground rod; however, it’s
expensive and too soft to be driveninto the ground. The
best practical rods are made of steel whichis plated with
copper to decrease resistance, Keep in mind that the
length of a ground rod is more important thanits diame-
ter. Doubling its length will reduce resistance by 40%,
while doubling the diameter will result only in a 10%
reduction.

Spaced rods further reduce the resistance of your earth
ground system. Ground rods should be separated from
each other by a distance equal to their length. The
reduction of resistanceis not proportional to the number
of rods in the system. Three rods spaced 15 to 25 feet
apart will provide an optimal ground systern for all
home installations.

A typical ground setup is shown in Pictorial 3-12. This
is most effective since the chemical salts are distributed
through a large volume of soil. Unfortunately, these
salts are toxic to vegetation and canleave a ring of bare
s0il around each rod.

If you have a small area available for ground rods, you
may use the alternate installation method shown in
Pictorial 3-13. While not quite as effective as the
method shownin Pictorial 3-12, it allows much greater
latitude in the placement of your ground rods.

Radial Wires

If you live in an area that has been plagued with light-
ning strikes and resulting damage, you may consider
using the ground system shown in Pictorial 3-14. De-
pending on the conductivity of your soil, use four 20-
foot (or longer) lengths of solid, bare #8 copper wire.
Each wire is connected 10 a common ground rod and
buried at least 6" below the ground surface.

AC Power Surge Protection

[n addition to grounding protection, it is a good idea to
invest in surge suppressors for your Weather Computer
and other electronic equipment. Since electrical storms
frequently cause power outages, surge suppressors also
protect the equipment when power returns. However,
when power fails, it is best to turn off all equipment.
Leave a low-wattage lamp on to signal return of power.,

‘BATTERY INSTALLATION

Your Weather Computer has provision for a memory
back-up battery (not supplied). This battery will retain
all parameters that are stored in memory, and will keep
the clock running (although not displayed) forup to 18
hours during a power interruption.

The battery can either be installed outside the Weather
Computer or inside, with a simple modification. Per-
form the steps under “External Battery” to install the
battery outside the Weather Computer or under “Inter-
nal Battery” to install the battery inside the Weather
Computer, Your Weather Computer is factory as-
sembled for external battery installation,

External Battery

Refer to Pictorial 3-15 and perform the following steps
to install the battery outside the Weather Computer.

( ) Remove any sleeve that may be on the battery
connector. Then plug the battery connector onto
the battery (not supplied).

( ) Push the battery into its rear panel holder.

Internal Battery

Refer to Pictorial 3-16 and perform the following steps
to install the battery inside the Weather Computer.

( ) Unplugthe Weather Computer's line cord from the
AC outlet.

() Remove the seven screws (three on the back and
two on each side) that secure the cabinet top on the
Weather Computer. Then carefully remove the
cabinet top and set it aside temporarily,

() Remove the hardware that secures the battery
holder to the rear panel. Then use this same hard-
ware to mount the holder onto the inside of the rear
panel.

( )} Loosenthe terminal screws where the leads of the
battery are connected so you can disconnect the
spade lugs.
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Cut the spade lugs off the ends of the battery
connector leads. Then remove 1/4" of insulation
from the end of each lead.

Solder the end of the black battery connector lead
to terminal strip B lug 6,

Solder the end of the red battery connector lead to
terminal strip B lug 5.

()

()
()

Remove any sleeve that may be on the battery
connector. Then plug the battery connector onto
the battery (not supplied).

Push the battery into its rear panel holder.

Reinstall the cabinet top onto the Weather Com-
puter.

This completes the "Installation.” Proceed to "Opera-
tion'!i
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OPERATION

Your Weather Computer has two basic modes of opera-
tion:

®*  The "set-up” mode, which you use 10 set up its
various operating parameters, such as the time,
date, and display intensity; and

®  The normal mode, where you are reading out and
using information from its displays.

The Weather Computer will automatically proceed
from one parameter to the next one when you are setting
up the time and date information. As soon as you enter
the current time in hours (by pressing the correct digit
keys and ENTER), for example, it will be ready to
accept the current time in minutes. And as soon as you
enter either the 12-hour (AM or PM) or 24-hour format,
it will be ready to accept the correct designation for
"standard" or "daylight saving" time.

Each time you place the Weather Computer in the set-
up mode, you will have a time period of exactly one
minute in which to enter your new information. If you
have not entered it by the end of this one-minute period
(by pressing the necessary keys), the Weather Com-
puter will antomatically go back to its normal display
mode.

In the set-up mode, two steps are necessary to enter in-
formation into your Weather Computer, First, you have
to press the keys that will supply the information you
need (digit keys, AM or PM, etc.). Your second step is
to press the ENTER key. Nothing will be actually
entered into the Computer until you press ENTER. If
you make a mistake, press the necessary keys again and
then press ENTER once more.

The term "default" refers to a decision that the Computer
is programmed to make for you under certain condi-
tions, For example, if you do not enter the time during
the one-minute set-up period, the Computer will auto-
matically reset the time toits "default" (preprogrammed
starting) value of 12:00:00 AM.

RefertoPictorial 4-1, which shows the LCD display and
the keyboard keys, as you read the following informa-
tion, NOTE: A "Quick Reference Guide," which pro-
vides a quick reminder on how to operate each key, is
included with your Advanced Weather Computer.

SETTING THE TIME AND DATE

When you first apply power to the Weather Computer,
it comes up in the time/date set-up mode. The time will
be at 12:00:00 AM standard time, and the date (month,
day of the month, and year) will be 1-1-87, with the
hours digits flashing and the clock not running,

If the clock is already running, enter the time/date set-up
mode by pressing and holding the TIME SET key while
pressing ENTER; then release both keys and press only
the TIME SET key once again.

To set the time/date display, use the following keys:
012345867 89 ENTER UNITS

You may modify any of the digits in that part of the
display where the digits are flashing by first pressing
keysOthrough9toenterthe correct hoursin the flashing
hours display. After you enter the correct hours, press
ENTER to actually load the hours into the clock. Then
use the same procedure to enter the desired minutes and
seconds. As soon as you enter the seconds, the clock
will begin running.

After you enter the seconds, the AM indicator will flash;
you canthen set the time display for either AM, PM, or
24-hour format. (The 24-hour format modes do not
display AM or PM.) Press the UNITS key to gobetween
AM and PM; press the 24HR key to go between the 12-
hour and 24-hour formats. After you set the desired
mode, press ENTER toenter this mode into the Weather
Computer,

As soon as you enter the AM-PM information, the
Weather Computer will go into the standard or daylight
saving time set-up mode. Initially, it should be in stan-
dard time as indicated by a flashing S. Press the UNITS
key to go between standard and daylight saving time,
where daylight saving time is indicated by a flashing D,
After you set the desired mode, press ENTER to enter it
into the Weather Computer's clock. NOTE: The Dor S
is never displayed, except when you are in the D-S set-
up mode,

The date functions are called up next (this occurred
when you pressed ENTER to set D or S). The order of
setup is: month, day of month, and year. The yearis not
normally displayed; however, it is written over the day
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of month when you set the year, Enter this information,
followed by ENTER, as you did when you used the digit
keys to set the desired time. After you enterthe year, the
Weather Computer exits the clock set-up mode.

You can manually enter the time/day set-up mode
anytime by first pressing the TIME SET and ENTER
keys; then releasing these keys and pressing the TIME
SET key again. If you just press the TIME SET and
ENTER keys once, you enter a simple minute-update
mode, where the seconds go to 00 when you press the
ENTER key. If the displayed seconds are 30 or less
when you press ENTER, the minutes remain un-
changed. If the displayed seconds are greater than 30
when you press the ENTER key, "1" is added to the
minutes. Then the clock will exit the set-up mode and
start keeping time again.

RATE FUNCTIONS

When you press the RATE key, the rate vatue displayed
for wind speed or rain reflects the change that has oc-
curred since the value recorded exactly one hour earlier.
The wind speed rate is based upon the average wind
speed value. The rate values for barometric pressure,
humidity, and temperature are based on the time be-
tween successive changes; however, the values are cal-
culated and displayed based on the corresponding
hourly rate. If you press the 24HR key, the rate value
shown reflects the change that has occurred since the
value recorded exactly 24 hours earlier for the various
displays.

The rate displays will be held aslong as youkeep the key
depressed, and will revert back to the normal display as
soon as you release the RATE or 24 HR key. If the
Weather Computer does not have enough data to base a
rate upon, such as on initial powerup, two dashes (--)
and two "arrow heads" (A for an increase, or ¥ fora
decrease) will be displayed toindicate that norate is yet
available. The two dashes will be displayed for up to
three hours after power is turned on. After this time, the
current rate of change will appear in the display. How-
ever, rain will continue to display the current rain value
for the rate, if it has been raining, and the optional Rain
Gauge Accessory is installed.

Rain Rate

With the optional Rain Gauge Accessory, Model IDA-
5001-2, an "instantaneous” rain rate is available in
which the hourly rain rate is calculated based upon the
time between the two previous pulses from the rain

gauge. You can obtain this rate by pressing and holding
the RAIN and RATE keys. If the time that has elapsed
since the last two rain gauge pulses is greater than the
time between the previous two pulses, the displayed
rain rate value will gradually decrease in anticipation of
the next pulse from the rain gauge, indicating a lower
rain rate value.

Rate Arrows
NOTES:

1. Afteryou enter the set-up mode, you have 60
seconds to make your desired changes be-
fore the Weather Computer automatically
reverts to the normal mode. Therefore, be
sure you are familiar with the information
under the "Rate Arrows" heading before you
actually enter the set-up mode.

2. If one or more of the rate arrows is not
displayed, your Weather Computer has not
yet registered a change thatislarge enoughto
light the arrow(s).

Rate arrows that appear after the temperature, barome-
ter, and humidity show you the "hourly rate of change”.
Each rate arrow has four "levels" and is made up of an
arrow head and a "tail" consisting of one, two, or three
bars, The default rates are shown below,

Humidity: 3%, 6%, 9%, 12%.
Barometer: 1,3, 6,8, (01, .03, .06, .08
inches of mercury).
Outdoor Temp: 37, 6°, 9°, 12° Fahrenheit.
Indoor Temp: 1°, 3°, 5°, 7° Fahrenheit.

NOTE: In the following steps, if you make an incorrect
entry or "get lost" and the numbers start flashing in the
display, simply wait for 60 seconds and the Weather
Computer will return to the normal mode. Also, you
may exit the mode you are in by pressing the number
key(s) corresponding to the flashing number(s) fol-
lowed by ENTER. Keep doing this until the display
stops flashing, Then you can re-enter the mode.

If you wish to display the preprogrammed default values
for the outdoor temperature, first press the TEMP and
then the RATE key to enter the temperature rale arrow
set-up mode, "3" and an arrow head will then appear in
the display. Press the ENTER key; "6" and the arrow
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head with one bar will appear. Again press ENTER; "9"
and the arrow head with two bars will be displayed.
Againpress ENTER; "12" and the arrow head with three
bars will appear. Press ENTER one last time; you will
exit the temperature rate arrow set-up mode and return
to the normal display mode.

To display the preprogrammed default values for the
indoor temperature, first press the TEMP and RATE
keys 1o enter the temperature rate arrow set-up mode.
“3" and an arrow will then appear in the outdoor tem-
perature display. Press the INDOOR key; "1" and one
arrow head will appear in the indoor temperature dis-
play. Then press ENTER to cycle through the various
default values until the display reverts back to the
normal display mode.

You can change these default values by entering the rate
arrow set-up modes. Enter these modes by pressing and
holding the TEMP, PRESSURE, or HUMID key as you
press the RATE key. When you first enter one of these
modes, only the arrow head is displayed, along with the
rate value required to light just this portion of the rate
arrow. You can then modify this value by entering the
appropriate digits (05, for example), followed by EN-
TER 1o actually enter the value into the Weather Com-
puter.,

The next level of the arrow will then be displayed, along
with the rate value required to light up this segment of
the arrow display. You can then enter the digits to
modify this value and so on until all four sections of the
arrow are set up and the display reverts back to the
normal mode, Each entered rate value must be equal to
or greater than the previously entered value; otherwise,
the previous value will be displayed flashing to give an
indication of the minimum rate value that you must
enter to proceed.

If you attempt to change the default value that was
initially assigned to the third section of the rate arrow's
tail for the outdoor temperature from a 9 to a 5 (by
entering 05), for example, a 6 will flash in the display
after you press ENTER. Thisindicates that, for the third
section of the rate arrow's tail, the Weather Computer
will not accept a default value that is lower than 6.
Therefore, you must select a value that is equal to or
higher than 6; otherwise, yourinput will be ignored and,
after 60 seconds, the rate arrow set-up mode will time
out, and the Weather Computer will revert back to the
normal mode.

You can enter the indoor rate arrow set-up modes by
simply pressing the INDOOR key anytime the keyboard
is in the corresponding outdoor rate arrow set-up mode
for the particular display desired (Temperature or
Humidity).

Alert/Warning Display

The Alert/Warning display is just an extension of the
rate arrow concept. It provides you with first an alert and
then a waming display (also alert and waming sounds,
if you like) for rates of change that you feel are signifi-
cant or critical for the temperature, pressure, and wind
speed (but not the humidity). The Speed Alert/Warning
display is based on wind gust speed and not on the
average wind value. The display's Weather Alert or
Warn indicators will stay turned on as long as the rate
change or wind speed meets the criteria to turn them on.
The default values for these displays are shown below.

indoor
Temperature 99° Alert
99° Alert/Warning
Outdoor
Temperature 14° Alert
16° Alert/Warning
Barometer 6* Alert
' AlertWaming
Wind 40 mph Alert
40 mph Alert/Warning

You can also change the default values for these dis--
plays by means that are similar to those for the rate
arrows. You can enter the Alert/Warning mode by
pressing and holding the AL/WARNkey and either the
TEMP, PRESSURE, or WIND key. Then enter the two-
digit Alert value, followed by the two-digit value for
Alert/Warning.

Press AL/WARN and ENTER to activate the audio
circuitry. Ten short beeping sounds will occur when-
ever a measurement advances to an alert condition, and
a steady tone will sound for about five seconds when-
ever ameasurement advances to the waming condition,
Press ALfWARN and CLEAR to disable the audio
circuitry.

* .06 and .09 inches of mercury.
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NOTE: If the sound circuitry is turned on, a clicking
sound is activated whenever you press a key, or when-
ever the rain gauge trips when it is counting the amount
of rain that it is collecting.

MIN/MAX FUNCTIONS

You can recall the minimum and maximum values for
Temperature, Pressure, Humidity, and (wind) Speed by
pressing one of these keys at the same time that you
press either the HIGH or LOW key. The time and date
that these maximum and minimum values occurred will
also be shown.

As soon as you press one of these key combinations, you
are in the MIN/MAX modé. You will remain in this
mode as long as you hold the keys down, and for four
seconds after you release them. The display will then
return to normal.

When you are in this mode, you can easily recall other
values simply by pressing the HIGH, LOW, TEMP,
PRESSURE, HUMID, or WIND key. You can recall the
indoor temperature or humidity simply by pressing the
INDOOR key when in the temperature or humidity
min/max mode. The min/max values for the wind speed
will be for either "wind gust” or "wind average,” de-
pending on which one is being displayed when the min/
max value for the speed was entered.

You may clear a specific minimum or maximum value
for temperature, pressure, humidity, or speed to the
current value simply by pressing CLEAR when in the
min/max mode. You can clear both the minimum and
maximum values at any time in the normal mode by
pressing the appropriate key with CLEAR. Both out-
door and indoor min/max will be cleared for tempera-
ture and humidity. Exit the min/max mode immediately
by pressing ENTER,

To clear the accumulated RAIN display in the normal
mode, press and hold the RAIN and CLEAR keys.

You can clear all minimym and maximum values in the
normal mode by pressing and holding the ENTER and
CLEAR keys.

UNITS SETUP

You can step through the units for the (wind) Speed,
Temperature, Pressure, and Rain displays by pressing
any one of those keys with the UNITS key.

WIND SPEED

The display will indicate the wind speed in either the
GUST or AVG (average) mode. To change from one
mode to the other, press and hold the WIND key while
you press the RATE key.

WIND DIRECTION

In the normal display mode, one or two of 16 indicators
shows the wind direction by compass point (8 for south,
for example). If you press the WIND key only, the wind
speed display will indicate the average wind directionin
degrees. Multiply the displayed number by 10 to obtain
the actual reading, For example, 18 corresponds to 180
degrees, or due south. NOTE: The "SPEED" indicator
will not be displayed if you press the WIND key only.

WINDCHILL

Press and hold the TEMP and WIND keys to obtain the
windchill value in the outdoor temperature display.
Either wind average or the current wind gust value will
be used for the windchill calculation, depending upon
which mode the WIND display is in (GUST or AVG).

FOG INDICATOR

The display's "FOG" indicator turns on when the rela-
tive humidity is 90% or higher, wind speed average is
less than 5§ mph, and the cutdoor temperature is steady
or falling,

DISPLAY INTENSITY SETUP

The backlit display intensity is controlled by the ambi-
ent light level , which s detected by the photo resistorin
the lower right-hand comer of the front panel opening.
You can set the desired intensity level at a particular
high and low ambient light level; the display intensity
will then vary as the ambient light level changes be-
tween these set points. To properly set these levels, the
ambient light must be at the high or low level limits that
you expect to have when you are setting the correspond-
ing high or low backlit intensity.

NOTE: Operating the fluorescent lamp inside your
Weather Computer at less than full brightness greatly
reduces its life. The default setting is full brightness, If
you must run the lamp atless than full brightness, follow
the instructions outlined in the next two paragraphs.
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Enter the intensity set-up mode by pressing the ENTER
key while you press and hold the HIGH (or LOW) key,
depending upon whether you desire the high or low
Intensity setup. When you set the low intensity level, by
pressing the ENTER and LOW keys, the ambient light
level must be somewhat less than when you set the high
intensity level; otherwise, the Weather Computer will
not enter the low intensity set-up mode. When you set
the high intensity level, the ambient light level must be
higher than when you set the low intensity level. NOTE:
To obtain the longest life from the fluorescent lamp
inside your Weather Computer, set the brightness for
the highest possible level.

When you enter the intensity set-up mode, the seconds
display will indicate the current backlit intensity level
on a scale from 1 through 32, You may then use the
HIGH or LOW keys to step the intensity up or down
throughout this range of intensity levels, until the de-
sired level is reached, Then press ENTER to actualty set
the intensity for the current ambient light level, NOTE:
You cannot advance the LOW setting to equal the value
currently used for the HIGH setting and vice versa.

Operating the fluorescent lamp inside your Weather
Computer at less than full brightness greatly reduces its
life. In addition, you may hear a buzz coming from
inside the unit at low brightness settings. To obtain
much longer life from the lamp, use the following
procedure to set the brightness to level 32:

1. Hold your finger over the light sensor (located just
below the lower right corer of the display). Keep
this sensor covered while you perform the next
three steps.

2. Pressandhold the ENTER key while you press the
HIGH (2) key. Then release both keys.

3, Press and hold the HIGH (2) key until the seconds
digits of the display indicate 32.

}.  Press the ENTER key to return to normal opera-
tion.

JISPLAY VIEWING ANGLE

(ou can also adjust the vertical viewing angle of the
lisplay by pressing and holding the UNITS and IN-
YOOR keys. You may select five different settings by
imply pressing these keys repeatedly to step through
he available angles. Refer to Detail 4-1A,
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DISPLAY TEST

When you repeatedly press and hold the PRESSURE
and HUMID keys, the display segments will turn on as
follows: 1) all segments on; 2) one half of the segments
on; 3) the other half of the segments on; 4) all segments
off. If you press ENTER, the display will revert back to
normal, or it will ime out and default to a normal
display after one minute.

ERRONEOUS DISPLAY READINGS

If the temperature sensors are disconnected from the
back of the Weather Computer or if they are damaged
(by lightning, for example), it can cause the input volt-
age to the analog switches on the main circuit board to
exceed the supply voltages of the switches. This causes
"crosstalk” which, in turn, causes false outputs that can
affect the display brightness, This can also cause erro-
neous readings on two ormore of the display indicators,
such as the ones for temperature and barometer, The
temperature probes are most likely to cause this situ-
ation; however, the humidity and pressure sensors can
also cause the inputs of the analog switches to be
overdriven,

ADDITIONAL INFORMATION ABQUT
THE RAIN ACCESSORY

If all AC (line) or DC (battery) power to the Weather
Computeris removed and then restored, the rain display
will not light until the rain sensor detects a rainfall. To
clear the digits in the rain display, just press and hold the
RAIN and CLEAR keys.

You may clear the data, except the rain data, that is
stored in the Weather Computer's memory by pressing
and holding the CLEAR and ENTER keys, This allows
the Computer to continue accumulating a total rain
value (for the entire month). If you wish to obtain the
rainfall for the last day, press the 24HR key.

DEW POINT

Press and hold the TEMP and HUMID keys to obtain the
dew point in the outdoor temperature display.



Heath

Page 31

USING THE COMPUTER INTERFACE

Load a terminal emulator program into the computer's
memory, Then make sure itis configured for the follow-
ing parameters:

Data bits: g

Stop bits: 1

Parity: None

Matching baud rates
Baud Rate Setup

You can set up the baud rate for the serial interface by
pressing the BAUD key. This will display the current
baud raie in the time display. The BAUD rate can then
be used to step through all possible baud rates. Whenthe
desired baud rate is displayed, press the ENTER key to
set the baud rate to the displayed value.

NOTE When you type the characters in the following
steps, make sure that they are all in the designated

UPPERCASE.

1. Type ATES and then press the RETURN key.
You may sce a 0 (no error) on the screen, or an §
(syntax error) if you make a typing error in the
entry, (ATES = turns on echo.)

2,  Type ATLS and press the RETURN key, You will
see ATLS on the screen. (ATLS = enables line
feeds.)

3. Type ATRD and press the RETURN key. You
will now see the year, month, and date displayed
on the screen (¢.g. 882903). NOTE: The correct
date will not be displayed unless you set it cot-
rectly on the Weather Computer at an earlier time.

4. Type ATRT and press the RETURN key. You
should see the time in hours, minutes, and seconds
displayed on the screen (e.g. 104617). NOTE: the
time display will be incorrect untess you set it to
the correct time on the Weather Computer at an
garlier time. The time will be returned in the 24-
hour format even if the Weather Computer is set
for a 12-hour format.

NOTE: If you wish, you can experiment with some of
the other codes by referring to the "Appendix" on Page
51 in the back of this Manual.

This completes the "Operation" of your Weather Com-
puter.
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IN CASE OF DIFFICULTY

This section of the Manual is divided into three parts.
The first part, titled “Troubleshooting and Repair Pre-
cautions,” points out the care that you should use when
you service the unit to prevent damaging components,

The second part, titled “Troubleshooting Chart,” shows
some difficulties and likely causes.

If the “Troubleshooting Chart” does not help you locate
a problem, read the “Circuit Description” and refer to
the Schematic Diagram (fold-in) to help you determine
where the trouble is.

The third part, titled "Replacing the Fluorescent Lamp”
provides you with detailed directions for changing the
fluorescent lamp inside the Weather Computer.

Refer to the “Circuit Board X-Ray Views” (Illustration
Booklet, Pages 17 - 20) for the physical locations of
parts on the circuit boards.

NOTE: In an extreme case where you are unable to
resolve a difficulty, refer to “Customer Service” inside
the rear cover of this Manual. Your Warranty is located
inside the front cover.

Troubleshooting And Repair Precautions

WARNING: When the line cord is connected to an AC
outlet, hazardous voltages are present inside your
Weather Computer. See Pictorial 5-1 (Illustration
Booklet, Page 15).

Be sure you disconnect the line cord before you remove
the cabinet top from your Weather Computer.

1. Make sure you do not short any adjacent terminals
or foils when you make tests or voltage measure-
ments, If a probe ortestlead slips, forexample, and
shorts together two adjacent connections, it is very
likely to damage one or more of the transistors,
diodes, or integrated circuits (ICs),

2. Beespecially careful when youtest any circuit that
contains an IC or a transistor. Although these
components have an almost unlimited life when
they are used properly, they are much more vul-
nerable todamage from excess voltage and current
than many other parts.

3. Do not remove any components while the unit is
turned on,

4,  Useavoltmeter with a high input impedance when
you measure voltages,

5. Never apply +5 volts or ground potentials to the
output of any IC.

6. 'When you make repairs, make sure you eliminate
the cause as well as the effect of the trouble. If, for
example, you find a damaged resistor, be sure you
find what damaged the resistor, If you do not
eliminate the cause, the replacement resistor may
also become damaged when you put the unit back
into operation.

7. In several areas of the circuit boards, the foil
patterns are quite narrow. When you unsolder a
part to check or replace it, avoid excessive heat
while you remove the part. A suction-type desold-
ering tool makes part removal easier.

COMPONENTS

To remove faulty resistors or capacitors, first clip them
from their leads; then heat the solder on the foil and
allow each lead to fall out of its hole. Preshape the leads
of the replacement part and insert them into the circuit
board holes, Solder the leads to the foil and cut off the
excess lead lengths.
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You can remove iransistors in the same manner as
resistors and capacitors. Make sure you install the
replacement trangistor with its leads in the proper holes.
Then solder the leads quickly to avoid heat damage. Cut
off the excess lead lengths.

FOIL REPAIR

To repair a break in a circuit board foil, bridge solder
across the break. Bridge large gaps in the foil with bare
wire. Lay the wire across the gap and solder each end to
the foil. Carefully trim off any excess bare wire,

Troubleshooting Chart

The following chart lists the “Condition” of several
specific malfunctions and some “Possible Causes.” If a
particular part or area is mentioned (U301, D304, etc.)

as a possible cause, check the parts associated with that
circuit. Itis also possible, or rare occasions, for apart o
be faulty and require replacement.

CONDITION

POSSIBLE CAUSE

Fluorescent lamp filament does not light,

. Open light control line.

,Q314, Q315, or D322,

. 316, Q317, or D324,

. U305, Q307, Q308, Q308 ~Q313,
Lamp.

. D317 —D320.

Fluorescent lamp filaments light but lamp does not turn on.

, Q309 through Q313.
. D317 through D320,
. T301 ot T302.
NOTE: Check ID dot positien.

WN =

A single keyboard key does not function.

—_

. Keyboard wiring for non-functiening key.

Several keyboard keys do not function.

1. Plug P407.
2. U408, U411, or U409.

None of the keys function.

1, U417, U406, U411, or U409.

The fuse blows.

1. Short circult on the +5, +15, or -15 volt supply line.

Cannot calibrate the pressure sensor, or it does not function
propetly,

. A401 or its clrcuitry.

U402,

. U405, U407, or U410,

. U401, U403, or surrounding circuitry

WO =

Cannot calibrate a temperature sensor, or it does not function
properly.

Cable connections on the back of the main unit.
. The sensor (A1 or A2) or its circuitry.

U404,

. U408, U407, or U410,

. U401, U403, or surrounding clreuitry.

o 0o =

Time counts too fast or too slow.

. 50/60 Hz wave-shaping circuitry.
. Q408 or Q4086.
. U408C.

WM —

The Wind speed indicator does not function propetly.

1. U421 interface circultry.
2. U421 or U419,

The Weather Computer does not keep proper time during a
power fallure.

1.D315,
2. Socket S301.
3. Battery.
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Troubleshooting Chart (Cont'd)

FROBLEM

POSSIBLE CAUSE

Shorting the terminal screws labeled "RAIN" does not produce
the proper display reading.

1. Rear panel connections to the main board at plug P40g-1,
2, R476 or R484,

3. D404 or D405,

4. C427.

5. U408 or U421.

Noticeable buzz coming from inside the Weather Computer at
low brightness level settings.

1. This is normal. To reduce the buzz, set the brightness lavel
higher.

Replacing the Fluorescent Lamp

Use the following procedure whenever the fluorescent
lamp needs to be replaced.

NOTES:

1.  Your Weather Computer uses a type F8T5/
Coolwhite bulb, which is available from
almost any store that sells bulbs,

2. A small percentage of fluorescent lamps
display a “swirling” action when you first
turn the power on, If this happens, unplug the
unit for several minutes, and then plug it
back in. This should eliminate the swirling,
which is a result of contamination within the
lamp that takes place during manufacturing.

() Unplug the Weather Computer’s line cord from
the AC outlet.

{ > Remove the seven screws (three on the back and
two on each side) that secure the cabinet top 1o the
Weather Computer. Then carefully remove the
cabinet top and set it aside temporarily.

Refer to Pictorial 5-2 (Illustration Booklet, Page 15)
while you perform the following steps.

( ) Remove the two #6 x 3/8" AB self-tapping screws
that secure the ends of the light shield cover to the
light shield.

( ) Remove the two 6-32 x 1/4" screws and #6 lock-
washers that secure the rear edge of the light shield
cover to the power supply support brackets.

( ) Carefully work the light shield cover out of the
Weather Computer and set it aside temporarily.

Refer to Pictorial 5-3 while you perform the following
steps.

( ) Hold the fluorescent lamp near the ends, Then
rotate the lamp in either direction while you gently
pull on it until it releases from its sockets. Dispose
of the old lamp properly.

( ) Holdthenewlampnear the ends and insert the pins
into the lamp socket slots. Then rotate the lamp in
either direction until it locks into place.

() Usethe #6 x 3/8" AB self-tapping screws, 6-32 x
1/4" screw, and #6 lockwashers removed earlierto
reinstall the light shield cover on the light shield.
Refer back to Pictorial 5-2 if necessary.

( ) Carefully reinstall the cabinet top on the Weather
Computer. Use the seven screws removed earlier
to secure the cabinet top,
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CIRCUIT DESCRIPTION

Refer to the Interconnect Diagrams and the Schematic
Diagrams (fold-in) while you read the following general
description. The part numbers are arranged in the
following groups tohelp you locate specific parts onthe
Schematics, circuit boards, and chassis:

1 -99 Chassis

101-199 Display circuit beard

201-299 Display driver circuit board

301-399 Power supply circuit board

401-499 Main circuit board

701-799 Humidity sensor circuit boards
(optional).

The heart of the Advanced Weather Computer is U420,
a Z80C microprocessor CPU (central processing unit),
This IC (integrated circuit) accepts input signals from
the temperature, pressure, humidity, and wind
transducers and processes these signals for use by the
display and memory circuits. Proper conversion gating
times are precisely derived from the 24576 MHz
crystal clock oscillator (Y401), while a 50/60 Hz syn-
chronous signal from the AC line allows the IC to keep
proper time.

When you first power up the Weather Computer, the
microprocessor determines whether the AC line fre-
quencyis 50 or 60 Hz and properly scales this frequency
for accurate timekeeping.

Each of the sensors (A701 for humidity, and Al and A2
for temperature) provide a voltage that is proportional
to the relative humidity (in percent) or temperature,
respectively. When the slope and intercept controls on
the humidity amplifiers are properly adjusted, the out-
put voltage at U404 A and U404C is proportional to the
sensor output voltage. This voltage varies from 0 V to
1V fora0 % to 100 % relative humidity change, where
DV/D% RH (the change in voltage per change in per-
cent relative humidity) equals 10 mV/% RH.

For temperature, this voltage varies from 0 Vto 1.98 V
for a -40° Fto +158° F temperature range, where DV/
D°F (the change in voltage per change in degrees Fahr-
enheit) equals 10 mV/° F.,

These voltages are applied sequentially to the frequency
converter formed by U403A and U401 and provide a
signal with a frequency thatis proportional to the input
voltage (Df/DV = 4000 Hz/V). The output of the A/D
(analog-to-digital) converter is counted by CTC
(counter/timer circuit) U412. The period over which
this frequency is to be counted is selected by the
microprocessor to be 1/40th second for all voltages,
except the barometer voltage. The actual number of
cycles counted is displayed for humidity (i.e, if the
voltage is .5V, the resulting frequency at the A/D con-
verter output equals 2000 Hz); the display is (2000 Hz)
x 1/40 s = 50 counts or 50 % RH.

For temperature readings, the display for .5V would be
(2000 Hz) x 1/40 s = 50 counts - 40 counts = 10 counts
(required to make O Hz correspond to -40° F) or 10° F,

The barometric pressure is monitored by A401, which
provides a voltage that is proportional to the pressure
(DV/DP = 3.2744 mV/in. Hg*). This voltage is applied
to a slope intercept correction instrumentation ampli-
fier (made up of U402A, U402B, U402C, and U402D).
The resulting voltage is proportional to the pressure
(DV/DP = .05 V/in. Hg) and is referenced to a vacuum
at 0 V. This voltage is applied sequentially to the
voltage-to-frequency converter (U403A and U401) in
the same manner as the other voltages.

The count period for the CTC is selected as .5 second
when the barometer voltage is applied to the A/D
converter and yields 50% of the A/D converter fre-
quency per volt. A 1.496 V output voltage from the
barometer will produce 1.496 (4000/2) = 2992 cycles.
This 4-digit number is displayed with a fixed decimal
point between the second and third digits (i.e. 29.92).

Humidity, temperature, pressure, and ambient light
level are all "read” by the CPU using programmed
transfer,

The wind vector (speed and direction) uses an infrared
optical technique. The wind speed sensor presents 32
pulses per revolution of the anemometer cups to the
CTC (U412). The CTC then determines the frequency
of the pulses and transfers them on the data lines, in
BCD (binary-coded decimal) form, 10 the CPU when
requested. Wind direction is a 4-bit parallel "gray
code,” which is derived by the angular position of the
wind vane, The CPU reads this code on data lines DO
through D3 via bus driver U421 and converts it to
indicate one of 16 compass points.
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Each time the Rain Gauge fills up and dumps its con-
ents, a logic O is applied on data line D5 from U408E
ind F through U421,

I'he CPU processes the temperature in degrees Fahren-
1¢it (°F), barometric pressure ininches of mercury (in.
1g), and wind speed in miles per hour (mi/h). All other
yossible units of display (femperature in °C, pressure in
nillibars, and wind speed in knots or kilometers per
1wur) are converted by the microprocessor.

Che CPU scans the keyboard by latching information on
lata lines DO through D3 in U411, applying this infor-
nation through U406 to the keyboard, and then “look-
ng for” a return on the same lines via U409 if a key is
ressed.

the CPU also sends information to the display drivers
U201, U202, and U203) via the eight data lines.
decoder U417 employs address lines A5, A6, and A7
0 determine which IC the information is destined for.
\long with the JORQ line, U417 also controls the
nable lines to U409 and U411,

Jecoder U419A employs lines A14 and MREQ to de-
ermine if the CPU wants to communicate with ROM
read only memory) U418 or RAM (random access
nemory) U416,

J419B decodes the information on lines A4 and IORQ
denable analog switch controller U410 and wind input
uffer U421.

'he CPU stores memory data into RAM U416 and also
sads data from U416 and ROM U417 via the 8-bit bi-
irectional data lines. This data, whichis an 8-bit word,
s located in memory with a 16-bit address that is also
upplied by the microprocessor. A battery back-up cir-
uit supplies power for all digital devices, except U406,
1the event of a brownout or AC power interruption.
his keeps the contents of the RAM intact and the clock
mning,

ower for the Weather Computer is provided by a +5
olt, a +15 volt, and a -15 volt supply, and a +5.5 volt
attery-backed +5 volt supply.

[OTE: The following sections provide you with amore
etailed description of each individual circuit.

HUMIDITY SENSORS

NOTE: The indoor and outdoor humidity sensor circuits
operate in an identical manner. Therefore, only the
indoor sensor circuit will be described below.

A multivibrator circuit, consisting of ICs U701A and
U701B, generates a signal with a stable, fixed fre-
quency of approximately 10 kHz. This frequency is
determined by an R/C network, which is made up of
resistors R702 and R705 and capacitor C701. A second
gated multivibrator (U701D and U701C) with resistors
R701, R703, R704, and R710 and sensor A701 gener-
ates a signal that is controlled by the capacitance of the
sensor and the gate signal to U701C-9 (pin 9). As the
humidity increases at the sensor, its capacitance in-
creases and the frequency attempts to decrease. How-
ever, the probe is held constant by the gate signal, which
causes a variation in the duty cycle,

NOR gate U702 receives both multivibrator signals —
the fixed-frequency signal at pins 2, 6,9 and 13, and the
variable-duty-cycle signal at pins 1, 5, 8, and 12. These
signals are 180° outof phase and cancel when the duty
cycles are equal. This results in an indication of 0 %
relative humidity. As the relative humidity increases,
the duty cycle of the signal onpins 1, 5, 8, and 12 varies.
This causes a positive pulse to appear at the outputs of
U702 (the outputs are in parallel with pins 3, 4, 10, and
11). Diode D701 rectifies this pulsed signal and applies
a DC voltage through resistor R706 to capacitor C702
and through resistor R708 to plug P405, pin 7.

The combination of resistors R706, R708, R451, and
R452, along with capacitors C702 and C413, provide a
linear voltage at the input (pin 10) of operational ampli-
fier U404C, Resistor R441, which is connected from
U404C-10tothe -15 voltsupply, insures that the voltage
at the input of U404C will be 0 volt when the humidity
sensors are not installed.

The sensor is replaced with a fixed capacitor, while
intercept control R704 on the sensor board is adjusted to
provide a minimum humidity reading. A second fixed
capacitor, which will provide a 93% higher humidity
measurement, is added and slope control R458 is ad-
justed to provide the proper slope, The calibration ca-
pacitors are then removed and, with the sensor re-
attached, the intercept control is adjusted to provide the
correct humidity reading,
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The output of U404C is connected to MOSFET bilateral
switch U407A which, when the microprocessor selects
the information from this port, couples the indoor
humidity analog voltage to the input of voltage-to-
frequency converter U403A and U401.

TEMPERATURE SENSORS

The outdoor and indoor temperature sensor circuits
operate in an identical manner. Therefore, only the
outdoor sensor circuit will be described below.

Outdoor temperature transducer A2 is a 3-terminal
device, since pins 1 and 2 are connected inside the
sensor housing, This common junction is then con-
nected via the 3-wire cable to chassis ground, Exfer-
nally, pins 3 and 4 look like a 6.8-volt zener diode. In
fact, however, the voltage between pins 3 and 4 varies
linearly with the temperature,

A2is connected via the cable to the outdoor femperature
terminals on the back of the Weather Computer. Resis-
tors R428 and R429 on the main circuit board supply the
proper DC bias for this transducer via plug P403, pins
3 and 4. This resistor network and the internal 6.8-volt
zener diode in the transducer, which is connected be-
tweenthe +15 and -15 volt DC supplies, establishes the
required bias current. A voltage, which is proportional
10 the temperature, appears at both the top and bottom
of the resistor network made up of R444, R4435, and
R433. Since the voltage change with respect to tem-
perature isidentical at the top and bottom of this resistor
network, the network provides an offset adjustment
which is independent of the slope (amplifier gain).

The intercept is set with control R433, while the sensor
iskeptinan ice bath at 32°F. The slope or gainis set with
control R434, while the sensoris keptin warm water of
a known temperature. The thermometer thatis supplied
with your Weather Computer t0 determine the warm
water temperature is calibrated and has a maximum
error of +.5°F at 120°F. The two adjustments are some-
what interactive and should be repeated to get the best
accuracy.

The output of U404 D is connected to MOSFET bilateral
switch U405C which, when the microprocessor selects
the information from this port, couples the outdoor
temperature analog voltage to the input of voltage-to-
frequency converter U403A and U401,
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PRESSURE SENSOR

Pressure transducer A401 is a piezoresistive bridge
that is biased through the temperature-compensating
network of resistor R426 and bias control R425. R425
is adjusted to provide a bias voltage that is equal to one
half (1/2) of the voltage across zener diode D401. The
positive voltage at A401-2 with respect to A401-4 is
proportional to the atmospheric pressure, and is applied
to pin 5 of inverting instrumentation amplifier U402B.
To balance the amplifier, the two inputs are shorted to-
getherby installing a jumper socket on plug P401; R424
is then adjusted to set the output at pin 8 of U402C to 0
volt. NOTE: A small offset voltage, instead of the ideal
O volt, will be present at the output of the transducer with
zero pressure applied to it. The output voltage at zero
pressure is about one fourth (1/4) of the output when the
applied pressure is 30 inches of mercury.

Using the calibration hose, a vacuum corresponding to
two inches of mercury is applied to transducer A401.
Slope control R414 is then adjusted until the two-inch
vacuum produces a two-inch change in the pressure
displayed. The negative voltage at the output (pin 8) of
U402C equals the transducer offset voltage plus the
pressure-induced voltage times the gain of the ampli-
fier. A positive voltage is supplied at the output (pin 1)
of U402A. The two voltages are applied to the input (pin
13) of inverting/summing amplifier U402D. When the
output of U402A is made equal to the applied offset
voltage, by adjusting intercept control R413, the output
of U402Dis 1.5 volts at 30 inches of mercury, and varies
.05 volt per inch. This voltage is supplied to the A/D
converter via U405A-1.

WIND SENSORS

An infrared transmissive/interruptive sensor, which is
formed by LED (light-emitting diode) D601 and light-
sensing transistor Q601 (both inside the anemometer
cup housing), determines the wind speed component.
The optically-encoded disc, whichis alsoinside the cup
housing, provides 32 interruptions per revolution of the
cups. These interruptions produce pulses that feed a
two-transistor hysteresis switch (Q415 and Q410) via
the green cable wire and plug P409-6. The hysteresis
switch forces the logic level to be either high or low
rather than somewhere in between. The output pulses
from Q410 drive inverter U406F-13. The output of
U406F-12 drives the TRG3 input (pin 20) of counter-
timer U412, which counts the pulses from the wind
speed sensor under control of the CPU and then trans-
fers the count to the CPU, in BCD form, via the data bus
when instructed by the CPU.
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LEDs D602, D603, D604 and D605 and light-sensing
transistors Q602, Q603, Q604, and Q605 determine the
angular (position) component of the wind vector, This
circuit also uses an infrared sensing circuit, which is
inside the wind vane assembly, and uses the gray code.
This 4-bit code is connected to the main circuit board via
four wires (brown, red, orange, and yellow) of the 8-
wire cable, through the back panel connector strip
(labeled WIND), and plug P409, pins 10, 9, 8 and 7.
Buffer transistors Q411, Q412, Q413, Q414 invert the
code and apply it to the inputs of bus driver U421, ‘The
CPU then obtains the code on datalines DO, 1,2, and 3
by reading from the buffer.

VOLTAGE-TO-FREQUENCY
CONVERTER

The voltage-to-frequency converter, which is formed
by voltage-to-current converter U403A and timer
U401, sequentially presents temperature, pressure,
humidity, and ambient light information from the
common bus that connects the outputs of the bilateral
switches together. The analog voltage is applied to the
non-inverting input of voltage-to-current converter
U403A which, in tum, furnishes a constant current
output that is proportional 1o the input voltage. The
current charges capacitor C401 to the timer threshold
voltage.

When the threshold is reached, C401 is discharged by
the timer. A pulse is sent from U401-3; the charging of
C401 then resumes to produce a series of pulses that are
proportional to the input voltage at the output of U401.
R401 and R402 form a voltage divider that reduces the
output of the 15-volt supply to 5 volts. The pulses are
applied through inverter U408D to the TRGO input (pin
23) of counter/timer U412 to be counted under control
of the CPU, Analog switch section U405D is always on
and balances the inverting input with the non-inverting
input. U407D is turned on between each of the other
inputs, twning Q407 on to ensure that C401 is at the
same level before each updated voltage is supplied from
the switches, A/D current control R407 provides a small
adjustment range of the constant current output; R407
is adjusted by applying one half (1/2) of the voltage
across zener diode D401 to the input (pin 3) of voltage-
to-frequency converter U403A through barometer in-
put switch U405A.

MICROPROCESSOR (CPU)

CPU U420, along with ROM U418 and RAM U416,
form the heart of the Weather Computer. The ROM
contains the preprogrammed instructions for the tasks
that the CPU must perform. To access the instructions,
the CPU sends an address on lines AQ through A13.
HALT,MREQ, and A14 are applied to decoder U419A
and, if HALT is high and MREQ and A14 are low, the
ROM chip enable line (pin 20) will be low. When the
RD line goes low, the ROM will place an 8-bit word
from the ROM location on the data lines to be read by
the CPU. A read from or write to RAM is essentially the
same, except Al4 is high to cause decoder U419A o
enable the RAM. A read is performed if RD is low, or
a write is performed if WR is low.

To determine which sensor signal is to be applied to the
A/D converter, the CPU takes A4 and IORQ low. When
decoder U419B sends an enable signal (low) to U410,
the data on all of the output lines (except the selected
line) from the CPU is low. When WR goes low and then
high, the data is latched at the output of U410 in order
to turn on one of the linear switches (U405 or U407A,
B, or C).

The various data enters the microprocessor in units of
degrees Fahrenheit (°F), miles-per-hour (mi/h), and
inches of mercury (in, Hg). U420 converts this datainto
degrees Celsius (°C), knots or kilometers-per-hour (km/
h), and millibars (MB). The same enable line is con-
nected to U421. fRD goes low when this enable signal
is low, the 4-bit wind direction code and the rain input
are placed on the CPU data bus, '

The keyboard has 16 keys electrically arranged as four
columns and four rows with each key in a column
connected to a different row, Data line DO is connected
through U411-3,-2, U406A-1,-2, and P407-8 to pin 8 of
the keyboard. On the keyboard, pin 8 or DOis connected
to one side of SW516 (ENTER), SW513 (UNITS),
SW514 (AL/WARN) and SW515 (INDOOR). The
other side of each of these key switches is connected to
keyboardpins 1,2, 3, and 4 to P407-1,-2, -3, and -4. This
side of the key switches is further connected to U409-
2, -4, -6, and -10 through resistor pack RP401 and then
through U409to DO, D1, D2, and D3, respectively, With
none of the keys closed, all inputs and outputs to U409
are high due to the pull-up resistors connected to them
through RP402,
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Resistor pack RP401, in series with the input lines to
U409, provides protection against static discharges
through the keyboard into these high-impedance in-
puts.

Toscan the keyboard, the CPU sends an address with AS
low and all other address lines high. With M1 high and
I0RQ and WR low, the address is decoded by U417,
The output of U417 (pin 9) goes low, causing the enable
lines to the keyboard output latch and input driver to be
low. The CPU places a 4-bit word on data lines DO
through D4 such that one line is high and the rest low.
When WR goes high, the data is latched in the output of
U411. The data is inverted by open-collector buffers
U406A through D and applied to the keyboard columns
viaP407-8,-7,-6, and -5. The dataline that was high and
the column it is connected to will remain low until the
CPU changes data and again writes to U411,

If a key connected to this row is pressed, an input line
(pin 2, 4, 6 or 10) of U409 will go low until the key is
released. The CPU again places A5 and IORQ low to
enable both U411 and U409, This time, RD is low and
the keyboard information at the input to U409 is passed
to the CPU via data lines D through D3. The CPU
knows which row is low and determines the pressedkey
by ascertaining the row returned low. If more than one
row is returned low when a given columnis low or a row
is returned low by more than one column, multiple keys
are closed.

Crystal oscillator Y401 generates a 2.4576 MHz square
wave that is supplied to the clock input of CPU U420,
CTC U412 and SIO (serial input/output) U414. The
clock signal synchronizes these three devices to each
other and provides for easier interchange of informa-
tion,

The CPU communicates with the CTC by placing an
address for one of the four counter/ftimers in the CTC
using address line ACand A1. Datais placed onthe data
line to indicate what is to be done. A2 is low to enable
the CTC, and IORQ) goes low to transfer the data, The
CTCRD line is used as either read or write. If the CPU
is writing to the CTC, RD is high and, if the CPU want
information from the CTC, RD is placed low.

Once the CTC is told what to do, it can carry out the
instructions on its own and the CPU is free to do other
tasks.

As with the CTC and counting or timing, the SIO is
capable of handling all the serial input-output functions
on its own. If either IC has completed a task or has
information for the CPU, it lets the CPU know by
setting the INT line low.

Communication between the CPU and SIO U414 uses
the same formatexcept addressline A3isused to enable
the SIO.

The CPU, CTC, and SIO use a daisy chain interrupt
system. In this case, the higher priority is assigned tothe
CTC. The IEI (interrupt enable input) line, pin 13 of the
CTC, is connected to VCCB and its IEO line (pin 11)
is connected to the IEI line, pin 6 of the STO. A device
in a daisy chain system can only generate an interrupt
ifits IEI is high and,when it does set INT low, it also sets
its IEO low. Inthis circuit, the CTC has priority overthe
S10. When the CPU is interrupted by a peripheral, the
CPU responds by placing M1 and IORQ low. This
"tells" the interrupter that the CPU is ready for it. The
interrupter responds by placing eight bits of an address
onthe datalines. The CPU adds these eight bits to eight
bits previously reserved to form a sixteen bit address
which points to the location of the start of the program
to handle the interrupt.

SERIAL INTERFACE

The CTC divides the clock signal, as instructed by the
CPU, to furnish the correct clock frequency at the TO2
output (pin 9) of U412 to the transmit and receive clock
inputs (pins 27 and 28) of U414 for the eight available
baud rates.

Serial data is sent from U414 pin 26 to the input (pin 12)
of line driver U4135; data is then passed from the output
(pin 11) of U415 to P408-2 and P1-3,

Serial data is received at Plpin 2 and P408 pin 3 and
then passed on via line receiver U413 pin 13 and U413
pin 11 to U414 pin 29.

A clear-to-send signal is received at P1 pin 4 and P408
pin4; this signal is then passed via U413 pin4 and U413
pin 6 to U414 pin 23,

A data-terminal-ready signal is sent via U414 pin 25 to
U415 pin 5; this signal is then passed via U415 pin 6 to
P408 pin 1 and P1 pin 6,

The various coils and capacitors used between P408 and
the input or output ICs, respectively, make up RFI
filters.

The wire between P408 pin 7 and P1 pin 7 serves as
signal ground, while P1 pin 1 provides aseparate chassis
ground.,
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When the line cord plug is connected to the AC line, a
sample of the line frequency is furnished via $303 pin
10 to P406 pin 10, and shaped into a square wave by
Q405 and Q406; it is then applied through inverter
U408C 1o input TRG 2 (pin 20) of CTC U412,

The instruction at the first interrupt is: "wait until the
next interrupt to this address and see how long it takes."
When the second interrupt occurs, the CPU determines
from the time whether the line frequency is 50 or 60 Hz
and sets up the real-time clock for accurate time keep-
ing. An interrupt occurs at each half succeeding cycle.
If the interrupts stop, the CPU will switch timekeeping
1o battery operation and uses its crystal oscillator for
that purpose. The CPU also suspends any operations
that are not battery backed.,

DISPLAY

The display is a half duty, back lit, transparent liquid
crystal display. With no segments lit, the panel is
translucent blue. The segments would be clear when
enabled, except for the white diffuser covering the back
of the panel. 154 segment driver lines are used, each
capable of driving two segments. The two backplane
drive signals are applied to four connections, two on
eachend of the display. Display drivers U202 and U203
supply the segment drive while only U201 supplies the
backplanes. Signals are always present on all drive
lines. An off segment has the backplane and segment
drive out of phase. On segments have in-phase signals.

U204, C207,R203, and R204 form a 125 kHz oscillator.
The output of the oscillatoris suppliedto the clock input
on all three display drivers. The drivers divide the clock
frequency to produce segment and backplane signals
that are continuously supplied to the display once the
CPU informs the drivers which segments are to be on
or off.

To communicate with the display drivers, the CPU uses
address lines A5, A6, A7, and IORQ. The CPU first
places A5 and A7low and A6 high; then it places IORQ
low. This causes U417-13 and the sync input line (pin
78) on all drivers to be low. This, in turn, ensures that
the counting in all the drivers is synchronized,

The CPU then addresses the individual drivers through
U417. It puts the address for the individual drivers on
address lines AS, A6, and A7 with IORQ low. The
addressis decoded by U417 to enable the desired driver.
The CPU first places RD low and reads the data bus. If
the addressed driveris read for update, it places DOlow.
When the CPU sees this, it repeats the above with data
supplied on the eight data lines and WR low to write to
the driver

POWER SUPPLY

Power transformer T1 steps down the 120/240-volt AC
line voltage into two center-tapped secondary voltages.
One of these windings provides power for the +5 volt
circuits, while the other winding provides power forthe
+15 volt, -15 volt, and +17.5 volt circuits.

Diodes D306 and D307 and capacitor C311 supply +12
volts DC, which is regulated by U304 to provide a +5
volts DC source (VCCA). The output voltage is further
filtered by C315 and €316 and powers all circuits that
require a +5 volt DC source and are not battery backed.

The +12 volt DC source is also applied through diode
D314 to regulator U303. U303*'s GND pin is connected
to ground through diode D316, which establishes a +5.6
volt DC level for the output of the regulator. Capacitor
C312 bypasses D316 to prevent variations in the output
current from changing the voltage across it. This volt-
age is further filtered by C313 and C314, Referred to as
VCCB, this voltage is supplied to all battery-backed
circuits,

Diodes D301 and D302 and capacitor C301 supply -27
volts DC, which is regulated by U301 to provide -15
volts DC. This voltage is further filtered by C302 and
C303, and supplied to the RS-232C output IC and
analog circuits where required.

Diodes D303 and D304 and capacitors C304 and C305
supply +22 volis DC, which is regulated by U302 to
provide +15 volts DC. This voltage s further filtered by
C306 and C307 and supplied to the RS-232C output IC
and the analog circuits, The 422 volts DC is also
supplied to regulator U305, which controls the output
of pass transistor Q307 via Q308. Resistor dividerR319
and R320 returns a portion of the output voltage to pin
6 of the regulatorto determine the output voltage, which
is approximately +17.5 volts DC.

The voltage drop across R316, R317, and R318 is re-
flected at pin 1. If the current through R316, R317, and
R318 exceeds a predetermined value, the regulator
circuit will quickly reduce the output current capability
of the regulator to less than 200 mA. This is a foldback
regulator and is employed in this circuit to protect tran-
sistors Q312 and Q313 against excessive currents that
can develop if the lamp does not light.



Heath

Page 41

LIGHT CIRCUIT

The CPU controls the display lighting by supplying on/
off drive signals through U411 and the light control line
(P406pin 5 and S303 pin5). When the unitis first tured
on, the control line is low. Transistors Q309, Q314, and
Q316 are off, while Q310, Q311, Q315, and Q317 are
on. With Q310 and Q311 on, the bases of Q312 and
Q313 are held low to keep them turned off. Because
Q315 and Q317 are on, current passes through trans-

formers T301 and T302, the lamp filaments, D322 and
D324, transistors Q315 and Q317, and resistors R330,
R331, R334, and R335, This preheats the lamps for ap-
proximately 10 seconds. When the light control goes
high, the reverse occurs, T301, T302, Q312, Q313,
C320, C322, C321, C323,D319, and D320 form an os-
cillator that drives the fluorescent lamp with a 25 kHz
signal. To control the lamp brightness, the duty cycle of
the oscillator drive versus filament on-time is altered at
a 60 Hz rate.
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REPLACEMENT PARTS LIST

DISPLAY CIRCUIT BOARD CIRCUIT  HEATH DESCHIPTION
Comp. No. Part No,

CIRCUIT  HEATH DESCRIPTION
Comp. No. Part No.

, , Capacitors
R101 6-471-12 470 , 5%, 1/4-watt resistor
R102 9-67 Photo resistor C301 25-898 1000 pF, 36 V electrolytic
432-1607 Conductlve rubber strip c302 21-788 0.1 yF axlal-lead ceramic
G303 25-917 10 pF electrolytic
NOTE: Referto “Semiconductor Identification”forthe LED and ggg; :g-ggg gggg EE B:BG:WIY:!C
P - ectrolytic
LOD (liquid-crystal dispiay). C306 21786 0.1 yF axial-lead ceramic
C307 26-917 10 pF electrolytic
C308 21-786 0.1 yF axlal-lead ceramic
POWER SUPPLY CIRCUIT BOARD C309 21-786 0.1 pF axial-lead ceramic
C31o 21-786 0.1 pF axlal-lead ceramic
. c3n 25-963 2200 WF electrolytic
Resistors c312 25-628-1 33 uF electrolytic
C313 . 25-917 10 uF electrolytic
NOTE: All resistors are rated at 1/4-watt and have a 5% tolerance C314 21-786 0.1 pF axlal-lead caeramic
unless otherwise noted. C315 25-817 10 yF electrolytic
C316 21-786 0.1 pF axial-lead ceramic
R301 6-102-12 1.0k C317 21-786 0.1 pF axial-lead ceramic
R302 6-104-12 100k c318 21-773 470 pF (471) ceramic
R303 6-753-12 75k C319 25-951 1000 pF, 25 V slectrolytic
R304 6-103-12 10k : €320 27-106 0.01 pF (103) Mylar®
R305 6-224-12 220k C3z2q 27-249 0.022 uF (223) Mylar®
R306 8-683-12 68k Caz2z2 27-106 0.01 pF {103) Mylar®
R307 6-473-12 47k Ccazs 27-249 0.022 pF (223) Mylar®
R308 6-103-12 10k
R30%9 6-153-12 15k
A310 6-472-12 4.7k
R311 833412 330k Transformers
R312 6-104-12 100 k
R313 6-104-12 100k T301 51-212 Input
R314 6-153-12 15k T302 51-211 Resonator
R315 6-680-12 €8
R316 6-109-12 1.0
R317 6-109-12 1.0
R318 6-109-12 1.0 Diodes — Transistors — Integrated
R319 6-2261-12 226k, 1% Circuits
Aazo 6-2052-12 205k, 1%
R321 8-152-12 15k
R322 6-682-12 6.8k Referto “Semiconductor Identification.”
R323 6-470-12 470
R324 6-470-12 470
R325 6-470-12 470
R326 6-682-1 68k,1W
R327 6-682-1 68Kk,1W
R32a 6-272-12 27k
R329 6-121-12 120
R330 8-1829-12 182 ,1%
R331 6-1829-12  18.2 ,1%
R332 6-272-12 2.7k
R333 6-121-12 120
R334 6-1829-12 18.2 , 1%

R335 §-1829-12 182 ,1%
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MAIN CIRCUIT BOARD

CIRCUIT  HEATH DESCRIPTION
Comp. No. Part No,

Resistors — Controls — Resistor
Packs — Thermistor

NOTE: All resistors are rated at 1/4-watt and have a 5%
tolerance unless listed otherwise.

R401 6-331-12 330

R402 6-102-12 1000

R403 6-1542-12 154k, 1%
R404 6-1542-12 15.4 k, 1%
R405A 6-8060-12 806 , 1%
R405B 6-3831-12 3830 ,1%
R405C 6-2001-12 2000 ,1%
R406 6-1502-12 165k,1%
R407 10-1141 1000 , 3/4-watt control
R408 6-2661-12 2550 , 1%
R409 2.767-12 250k, 1/4%
R410 2-767-12 250k, 1/4%
R411 2-767-12 250k , 1/4%
R412A 6-4990-12 499 ,1%
R412B 9-165 Thermistor
R412C 6-3011-12 3010 ,1%
R413 10-1200 50 k control
R414 1C-1163 1000 , 1/2-watt control
R415 6-1542-12 154k, 1%
R416 6-1542-12 154K, 1%
R417 6-1642-12 154k, 1%
R418 6-1542-12 154k, 1%
R419 6-103-12 10k

R420 2-767-12 260k, 1/4%
R421 6-8060-12 806 , 1%
R422 6-8060-12 806 , 1%
R423 6-3832-12 383k, 1%
R424 10-1141 1000 , 3/4-watt conirol
R425 10-1141 1000 , 3/4-watt control
R426 6-1500-12 150 |, 1%
R427 6-271 270 , 1/2-watt
R428 6-622-12 6200

R429 6-912-12 9100

R430 6-622-12 6200

R431 6-912-12 9100

R432 6-103-12 10k

R433 10-1138 10k control
R434 10-1138 10k control
R435 10-1138 10 k contral
R436 6-2372-12 23,7k, 1%
R437 6-2372-12 23.7k, 1%
R438 6-2002-12 20k, 1%
R439 6-106-12 i0M

R440 6-1212-12 121k, 1%
R441 8-106-12 10 M

R442 8-822-12 8200

R443 8-153-12 15k

R444 8-2102-12 21k, 1%

CIRCUIT  HEATH DESCRIPTION
Comp. No. Part No.

Resistors — Controls — Resistor
Packs — Thermistor (cont'd)

R445 6-3832-12 383k, 1%
R446 6-2102-12 21k, 1%
R447 6-3832-12 383k, 1%
R448 6-1212-12 12,1k, 1%
R449 g-1212-12 1241k, 1%
R450 Not used

R451 6-2372-12 237k, 1%
R452 6-2372-12 23,7k, 1%
R453 6-2002-12 20K, 1%
R454 6-1212-12 121k, 1%
455 6-204-12 200 k
R456 10-1138 10k control
R457 10-1138 10k control
R458 10-1138 10 k control
R459 6-102-12 1000

R480 6-332-12 3300

R461 6-332-12 3300

R462 6-152-12 1500

R463 6-101-12 100

R464 6-102-12 1000

R465 6-102-12 1000

R466 6-222-12 2200

R467 6-103-12 10k

R468 6-163-12 15k

R469 6-242-12 2400

R470 6-5622-12 66.2k, 1%
R471 8-3162-12 36k,1%
R472 8-2372-12 237k, 1%
R473 8-223-12 22k

R474 8-103-12 10k

R475 6-9091-12 9090 , 1%
R476 6-204-12 200k
R477 6-391-12 390 , 1/2-watt
R478 6-333-12 33k

R479 6-204-12 200k
R480 8-103-12 10k

R481 6-103-12 10k

R482 B8-103-12 10k

R483 6-103-12 10k

R484 6-102-12 1000

R485 6-104-12 100k
R486 Not used

R487 6-512-12 5100

R483 6-225-12 22M
R489 6-181-12 18¢

R480 6-104-12 100 k
R491 6-472-12 4700

R492 6-103-12 10k

R493 6-472-12 4700

R4%4 6-103-12 10k

R495 6-472-12 4700

R496 6-103-12 10k

R497 6-472-12 4700

R498 6-229-12 2.2

R499 6-470-12 47
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CIRCUIT HEATH DESCRIPTION CIRCUIT HEATH DESCRIPTION
Comp. No. Part No. Comp. No. Part No.
R500 6-823-12 82k Capacitors {cont'd)
R501 6-472-12 4700
R502 6-472-12 4700 G443 21-786 .1 pF axial-lead ceramic
R503 6-222-12 2200 C444 21-36 002 WF disc ceramlc
RS04 6-103-12 10k C445 21-786 .1 uF axial-lead ceramic
RS05 6-103-12 10k Cd48 21-786 A YF axlal{ead ceramic
R506 6-103-12 10k Ca47 21-773 470 pF axial-lead ceramic
R507 6-108-12 10k Cca48 21-773 470 pF axlal-lead ceramic
Rs08 6-103-12 10k C449 21-773 470 pF axlal-lead ceramic

C450 21-773 470 pF axlaldead ceramlc
RP401 9-185 150 k reslstor pack
RP402 9-128 10 k resistor pack

Diodes — Transistors — Integrated
Capacitors Circuits
C401 00.67 .01 JF polystyrene Refer to “Semiconductor Identification,”
c402 21-786 J1yuF axial-lead ceramic
C403 21-786 .1 yF axial-lead ceramic
C404 21-786 .1 PF axlal-lead ceramic P
C405 21-786 .1 pF axial-lead ceramic Miscellaneous
C406 27-129 047 pF Mylar
C407 25-900 1 WF electrolyitc Ad0t 442-786 Prassure transducer
C408 25-900 1 yF electrolytic L401 473-29 Speaker
C409 25-800 1 pF electrolytic L402 235-229 35 pH choke
C410 25-900 1 pF electrolytic L403 235-229 35 pH choke
G411 25-900 1 uF electrolytic L4086 285-229 35 pH choke
C412 Not used Y401 150-262 2.4576 MHz crystal oscillator
C413 25-900 1 F electralyic
C414 25-900 1 UF elactrolytic
C415 25917 10 pF elactrolytic
cA16 21786 1 F axial load eeramic CHASSIS
C417 21-786 .1 pF axial-lead ceramic
C418 21-3 10 pF disc ceramic
c419 21-786 .1 YF axlal-lead ceramic Resistors — Capac“ors
C420 25-927 22 yF electrolytic
C421 21-786 .1 yF axlal-lead ceramic 1 27-236 068 yF Mylar capacitor
c422 21-786 .1 yF axial-tead ceramic cz 21-71 001 pF, 1.4kV ceramic capacitor
C423 21-786 .1 yF axial-lead ceramic c3 21-71 001 yF, 1.4kV ceramic capacitor
C424 Not used c4 21-786 1 uF axlal-lead ceramic capacitor
C425 21-786 .1 yF axial-lead ceramic Ch 21-786 .1 yF axlal-lead ceramic capacitor
Cd26 21-786 .3 YF axial-lead ceramic cs 21-788 .1 pF axlal-lead ceramic capacitor
C427 21-786 .1 yF axial-ead ceramic c7 21-786 .1 pF axial-lead ceramic capacitor
C428 21-788 .1 YF axial-lead ceramic cs 21-786 .1 yF axial-lead ceramic capacitor
C429 21-769 01 YF axial-lead ceramic Cco 21-786 .1 yF axial-lead ceramle capacitor
C430 21-769 .01 pF axial-lead ceramic c10 21-811 .33 PF axlal lead ceramic capacitor
C431 21-769 01 YF axial-lead ceramic Ct1 21-769 .01 axial-lead ceramle capacitor
C432 21-769 01 pF axial-lead ceramic Ci2 21-788 .1 pF axial-lead ceramlc capacitor
€433 21-769 .01 YF axial-lead ceramic C13 21-786 .1 WF axlal-lead ceramlc capacitor
G434 Not used C14 21-786 1 UF axlal-lead ceramic capacitor
435 21-786 .1 yF axlal-lead ceramic C15 21-786 .1 UF axial-lead ceramic capacitor
C436 Not used G186 21-811 .33 yF axial-lead ceramic capacitor
C437 Not used c17 21-786 .1 UF axial-lead ceramic capacitor
C438 21-786 .1 yF axlal-lead ceramlc ci8 21-786 .1 yF axial-lead ceramic capacitor
C439 21.788 1 YF axlal-lead ceramic
G440 21-786 .1 yF axiallead ceramic R1 8-225 2.2 M, 1/2-watt, 5% resistor
Ca41 21-786 .1 YF axial-lead ceramic R2 6-102-12 1000 , 1/4-watt, 5% resistor
C442 21-786 .1 yF axlal-lead ceramic
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CIRCUIT DESCRIPTION

Comp. No.

HEATH
Part No.

Light-Emiting Diodes — Transistors

Refarto "“Semiconductor Identification.”

Miscellaneous

A1 100-1728 10" indoor temperature probe assem-
bly

A2 100-1727 70' outdoor temperature probe as-
semnbly

F1 421-33 1/4-ampere slow-blow fuse

LP1 412-670 Fluorescent lamp

LX1 45-611 RF choke

T1 54-1069 Power transformer

150-324 Display driver circuit board
HUMIDITY SENSOR CIRCUIT
BOARDS

Resistors — Controls

NOTE: All resistors are rated at 1/4-watt and have a 1%
tolerance unless listed otherwise.

CIRCUIT
Comp. No.

HEATH
Part No.

DESCRIPTION

Resistors — Controls (cont'd)

R701 6-3013-12 301k

R702 6-3013-12 301k

R703 6-2373-12 237k

R704 10-1259 200k control

R705 6-3013-12 301k

R706 6-7501-12 7500

R707 Not used

R708 6-7501-12 7600

R709 Not used

R710 6-3013-12 301k

Capacitors

c701 20-124 115 pF mica

C702 21-811 .33 YF axlal-lead ceramle
C703 21-786 .1 yF axlal-lead ceramic
C704 20-880 10 pF electrolytic
Miscellaneous

A701 473-32 Sensot
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SEMICONDUCTOR IDENTIFICATION
HEATH MAY BE
COMPONENT PART REPLACED KEY
NUMBER NUMBER WITH NUMBER
DIODES CATHGDE
ANODE (417"

D101 412657  HLMPO504 Al
D301 57-65 1N4002 A2
D302 57-65 1N4002 A2
D303 57-65 1N4002 A2
D304 57-65 1N4002 A2
D305 56-56 1N4149 A2
D308 57-65 1N4002 A2 tgro%% rsagx:N T&E »? : N '?EEN'?‘ oF
D307 57-65 1N4002 A2
D208 56-659 1N5998B (selected NUMBER OF WAYS.

B.2-volt zener) A2
D309 56-56 1N4149 A2
D310 56-55 1N4149 A2
D311 56-56 1N414g A2 - .
D312 56-613 1N52318 (selected A

4,7-volt zener) Az BANDED END
D313 56-56 1N4149 A2
D314 56-56 1N4149 A2
D315 56-56 1N4149 A2
D316 56-56 1N4149 A2
D317 57-65 1N4002 A2
D318 57-65 1N4002 A2
Date 57-65 1N4002 A2
D320 57-65 1N4002 A2 g“} A
D321 56-605 LM385Z-2.5 A3 K
D322 57-27 1N5397 A2 K A
D323 56-605 LM3852Z-2.5 A3
D324 57-27 1N5397 A2
D401 56-91 1NB23A A2
D402 57-65 1N4002 A2
D403 (Not used)
D404 56-56 1N4149 A2
D405 56-56 1N4149 A2
(37108 412.635  TIL-32 Ad
D602 412-635  TIL-32 Ad
D803 412-635  TIL32 Ad
D604 412835  TIL-32 A4
D605 412635  TIL-32 Ad K

A

DISPLAY
LCD104 411879  * Bi

*Part available only from Heath Company.
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HEATH MAY BE
COMPONENT PART REPLACED
NUMBER NUMBER WITH
TRANSISTORS
Q301 417-801 MPSA20
Q302 417-801% MPSAZ20
Q303 417-236 2N4121
Q304 417-801 MPSAZ20
Q305 417-885 MPSAGS
Q306 417-801 MPSA20
Q307 417-856 MJES879
Q308 417-235 2N4121
Q309 417-801 MPSA20
Q310 417-864 MPSA0S
Q311 417-864 MPSADS
Q312 717" D44H10
Q313 H7-47* D44H10
Q314 417-801 MPSA20
Q315 417-185 MJE340
Q316 417-801 MPSAZ20
Q317 417-195 MJE340
Q401 417-235 2N4121
Q402 417-801 MPSAZ0
Q4083 417-801 MPSA20
Q404 417-885 MPSAG5
Q405 417-801 MPSA20
Q406 417-801 MPSA20
Q407 417-801 MPSA20
Q408 417-801 MPSA20
Q409 417-801 MPSA20
Q410 417-801 MPSA20
Q411 417-801 - MPSA20
Q412 417-801 MPSA20
Q413 417-801 MPSA20
Q414 417-801 MPSA20
Q415 417-235 2N4121
Q601 417919 TIL-78
Q602 417-919 TIL-78
Q603 417-919 TIL-78
Q604 417-919 TiL-78
Q605 417919 TIL-78
* Matched pair

HEATH MAY BE
COMPONENT PART REPLACED
NUMBER NUMBER WITH

INTEGRATED CIRCUITS (ICs)

U201
uzo2
L1203

HD&1604
HD61604
HD61604

KEY

NUMBER

KEY
NUMBER

D1
D1
D1

L3
$2E=RETEESTEERES

-
5

srsted

COz
oonty [ 1=
SE=Gaal 172
SEGus! i3
SEGaal_lm
SeGer Im
SEGasJ3
SEGaal =
SEGa LD
SEGw]
SEG.y
SEGn
SEGuaty
SEGw
SEGw
SEGY
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HEATH MAY BE Vec 4B 4A Ay 1m 34 3y

COMPONENT PART REPLACED KEY wl ol (ol (el tv L[

NUMBER NUMBER WITH NUMBER { ’

INTEGRATED CIRCUITS (Cont'd) ]

U204 443-803  CD4001 D2 ’@]

U301 442-613  MC7915 Dé

u3g2 44263 UA7815 D4 ! I SILe !

U303 442-787  LP2950C Ds A 18 &Y A 78 IV GRD

U304 442.54 UA7805 D4

usos 442-24 LM376N b3

U401 442.801 TLCHES D7 N >

U402 442602  |M324 D8 8 &z %

U403 442-707  LF353 Dg § B8 8

J

com
g oM
UT our
OR \/
oM
w com
out

INPUT 4 INPUT 3
OUTPLA NON-  V-OR  NON- ouTPUT

4 INVERT [NVERT GND INVERT INVERT 3
13 12 11 10 9 8

i

)

OUTPUT INVERT NON-
i INVERT
——

INPUT }

ll IZI l!"‘ld,_li

a

v+ NON- ANVERT OQUTPUT
INVERT H
S m—

INPUT 2

REF
BYPASS

UNREG
INPUT

NT
LM
BOOSTER
OUTPUT

GND

CURRE]

g

oOUTPUT
QAND
INRUT

g

THRESHOLD
DISCHARGE CONTROL
vee VOLTAGE
8 5

..‘
L=

1 2 ) 4
GND TRIGGER ¢ RESET
OuTPUT

1 H 3 4
5 g5 E5 &
£ %t
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HEATH  MAYBE <= o

COMPONENT PART REPLACED KEY £ B ¢ 2 =z &

NUMBER NUMBER WITH NUMBER 2 & E 8 £ £ 8
et ] = = = =

2 ? 8

INTEGRATED CIRCUITS (Cont'd)

U404 442602  LM324 08

U405 442-744  CD4066 D10

U406 443818  74LS05 D11

U407 442.744  CD4066 D10

Udos 443-1308  74HCO4 D11 T F> 1 SF s

U409 4431391 74+HC366 D12 5§ £ £ § = T 3

U410 4431362  74HC377 D13 s 5§ 8 § 2 gz &

U411 4431362 74HC377 D13 = s 8 = & g

U412 443-1393  84C80 D14 = 8

U413 443796 1489 D15

Ua14 443-1394  84C42 D16

Vee ] 6y

[ i)

F13

Vee %7 By Dy Qy Qg
FL] 19 18 1 16 15 14

iy

E g GND

D4 Q4 ¢p
13 12 1

8 9 10
Dy Q3 GND
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HEATH MAY BE

COMPONENT PART REPLACED KEY
NUMBER NUMBER  WITH NUMBER
INTEGRATED CIRCUITS (Cont'd)
U415 443-794 1488 Di7
Ua1e 443-1422 6264 Dis
U417 443-1311  74HC138 Dig
U418 444-475" 27C256 D20
U419 443-1318  74HC13¢ D21
U420 443-1392  84C00 D22
U421 443-1390  74HC385 D23
* Available only from Heath Company.

Yo oM v v v v v

6l isteful in]l Je]l ful-Jwl s

1 2 ] 4 5 6 ] [

Vee

[] ¢ JG2A g2

Gl Y7 GND

SELECTY DATA OUTPUTS

18 1Y0 vl

¥2  1v3  ¢ND

SCLECT DATA QUTPUTS

KEREKREQSSBS

;|§J

2 5162
3 141 ] AB
4 1dve
5 12[] AS
6 1M :] Y5
? 101 ) Al
8 a1} Y4
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APPENDIX

SERIAL INTERFACE COMMANDS

All commands end with a carriage return, All characters must be in the case
designated. All commands begin with "AT" (nhot shown). Parentheses [( )]
indicate optional entries with (a,b,c) indicating that only one of the characters
(a, b, or ¢) may be entered. Do not enter the parentheses themselves in these
commands, Ifthere is noresponse listed, the response will be "0" which means
the Weather Computer received the information and no errors occurred. If you
obtain an "8" indication, it means that the information was typed in wrong and

you should enter it again,

Command Response

AC

ASHHMM(SS}A,P)

CHIH
CHIL
CHOH
CHOL,

CR

CTOH
CTOL
CWAH
CWAL
CWGH

CWGL

Action

Alarm clear. Shuts off the alarm.

Sets the time when an” A" for Alarm will be sent from
the RS-232 serial interface port. Set the Alarm to
HEMM or HHMMSS. If SS is not entered, 0 is
entered for seconds. If A or Pare not entered, the time
is entered in the 24-hour format.

Clear Barometer High,

Clear Barometer Low.

Clear Humidity Indoor High.

Clear Humidity Indoor Low,

Clear Humidity Outdoor High.

Clear Humidity Outdoor Low,

Clear Rain.

Clear Temperature Indoor High,

Clear Temperature Indoor Low,
Clear Temperature Outdoor High,
Clear Temperature Outdoor Low,
Clear Wind Average High.

Clear Wind Average Low.

Clear Wind Gust High.

Clear Wind Gust Low

Echo Clear. Tums off the echoing of the received
characters. NOTE: This is the default setting,
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Heath

Command Response

ES

c

13

RA (W)(a)(F)

RB Bonnn(M)

RBH <Brnnn(M)
mm{/)dd
hh{:)mm{:)ss

RBL >Bonnn(M)
mm{/ydd
hh(:)mm(:)ss

RBR BRnnnn(V)

RBr Brnnnn(M)

RD yy(Hmm(f)dd

RHI hnn

RHIH <hnn mm..,

RHIL >hnn mm...

RHIR hRnn

RHIr hmn

RHO Hnn

RHOH <Hnn mm...

RHOL >Hnn mm...

RIIOR HRnn

RHOr Hmn

RR Ronnnn{(n)C)

RRR RRonann{(n)C)

RRY RInnnnn(C)

RT hh()mm(:)ss

(AP)

Action

Echo Set. Tums on the echoing.

Line feed Clear. Sends only a CR after returning the
results of 2 command,

Linefeed Set. Sends CR-LF afterreturning the results
of a command.

Read Alert-Waming and Fog conditions, Nothing
will be displayed if the Wam, Alert, or Fogis not in-
dicated on the Weather Computer.

Read Barometer. "M" is present if the units are sef to
millibars,

Read Barometer High, NOTE: The () and (/) symbols
tepresent the optional time and date separator charac-
lers, respectively.

Read Barometer Low., NOTE: The (:) and (/) symbols
represent the optional time and date separator charac-
ters, respectively,

Read Barometer Rate (24 hour rate). nnnn=-32768
indicates norale available, This holds true for all rate
commands,

Current Barometer Rate.

Read Date,

Read Humidity Indoor,

Read Humidity Indoor High. NOTE: mm... = mm
() dd bh () mm () ss.

Read Humidity Indoor Low.

Read Humidity Indoor Rate (24-hour).

Read Humidity Indoor Rate (current),

Read Homidity Outdoor.

Read Humidity Ontdoor High.

Read Humidity Outdoor Low.

Read Humidity Outdoor Rate (24-hour).

Read Humidity Outdoor Rate (current),

Read Rain in Inches or Centimeters {cm). Decimat
point 2 places from right implied on all rain readings
{rainin .01 inches or .01 cm),

Read Rain Rate.

Read Rain Instantaneous rate.

Read Time,
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Command

RTI

RTIH
RTIL
RTIR
RTIx
RTO
RTOH
RTOL
RTOR
RTOr
RW

RWA

RWAH

RWAL

RWCA
RWCG

RWG

RWGH

RWGL

SDyymmdd

SThhmmss(A,P)

Vhe

Response
Lnnn(C)

<tnn(C) mm..,
>tnn(C) man...
tRnon(C)
tmnn(C)
Tonn(C)
<TrnrC) mm...
>Tnnn(C) mm...
TRnnn(C)
tmnn(C)

Dn

wnnn(K, LM}
nnnD

<wnnn(K,L,M)
nomD mm...

>wnnn{K, L., M)

nnnD mm...
¢Tnnn(C)
CTnnn(C)
Wnnn(K,L, M)
nnnD)
<Wnnn(K,L,M)
nnnDmm,.,

>Wnnn(K, L, M)
nnnD mm.,,

Action

Read Temperature Indoor in degrees Fahrenheit (*F)
or Celsjus (*C).

Read Temperature Indoor High.

Read Temperature Indoor Low.

Read Temperature Indoor Rate (24-hour),

Read Temperature Indoor Rate (current).

Read Temperature Outdoor,

Read Temperature Outdoor High.

Read Temperature Qutdoor Low,

Read Temperature Outdoor Rate (24-hour),

Read Temperature Outdoor Rate (current).

Read Weekday (0 through 6, Monday-Sunday)
Read Wind Average. (K:Knots, L:Kilometers,

M:Miles) (Wnnn = Wind Speed nnnD = Wind Direc-
ticn in degress).

Read Wind Average High.

Read Wind Average Low.
Read Wind Chill Average,

Read Wind Chill Gust.

Read Wind Gust,

Read Wind Gust High.

Read Wind Gust Low.
Set Date.

Sets the ime on the Weather Computer but does not
change the format (12- or 24-hour). It does, however,
determine the time format that the serial interface re-
turns. Ifyou donot select A or P, the time returned will
be in the 24-hour format, NOTE: When you set the
time in the 12-hour format, {using A or P), the hours
cannot exceed 12 (1.e. 130000P is invalid).

Set the Date separator character, where "¢" is the
character to be placed between the date items as:

yycmmedd
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Command Response

VD

VTe

YT

XCEBYH)EXT)

ORNW)(w)

XCA

X8A

XS(BHHX)(T)
HRYW)(w)

Action

Clear Date separator character.

Sct Time separator character as:
hhemmess

Clear time separator character,

Auto Xmit Clear. Stops auto transmission of selected
items:

B: Barometer

H: Cutdeor Humidity

h: Indoor Humidity
RiRain

T: Outdoor Temperature
t: Indoor Temperature
W: Wind Gust

w: Wind Average

Auto Xmit Clear. Stopsauto transmission of all items.

Auto Xmit Set of all items, Automatically transmits
new information to the serial port. Tt onty transmits
when areading changes on the Weather Computer.
For example, if the outdoor temperature changes, the
outdoor reading is transmitted. If the wind speed
changes, the wind speed is transmitted,

Auto Xmit Set. Statts agto transmission the same as
XSA except that this command only anfo transmits
selected items, For example, if you enter "AT X SB,"
the barometer reading will be transmitted any
time the reading changes.
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