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1. Introduction

Thank you for your purchase of tienbient WeatheWS-1000WiFi OBSERVER Solar Powered
Wireless WiFi Weather StatioriThe following user guide provides step by step instructions for
installation, operation and troubleshooting. To download the latest manual and additional
troubleshooting tips, please visit:

http://ambientweather.wikispaces.com/ws 1-00fi

2. Warnings and Cautions
; Warning: Any metal object may attract a lightning strike, including your weather station
mgunting pole. Never insll the weather station in a storm.

VAN Warning: Installing your weather station in a high location may result in injury or death.
Perform as much of the initial check out and operation on the ground and inside a building or home.
Only install the wedtter sation on a clear, dry day.

3. Quick Start Guide

Although the manual i€omprehensivemuch of the information contained may be intuitivie
addition, the manual does not flow properly because the sections are organized by components.

The following Quick Stet Guide provides only the necessary steps to install, operate the weather
station,and upload tahe internetalong with references to the pertinent sections.
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Required
Step Description Section
1 Assembleandpower up the sensor array 5.3.1-5.3.3
2 Power up the indoor thermometeygrometeibarometer 5.4
3 Power up the display consoland synchronize with sensor array & 5.6
thermehygrometetbarometer
6 Mount the sensor array 5.34
4 Set date and timen console 6.3.1
5 Calibrate the relative pressure to $eeel conditions (local airportpn 6.5
console
7 Reset the rain to zero on console 6.5
Optional
8 Configure WiFi 6.3.19
9 Register and upload to Weather Server 6.3.18

4. Pre-Installation Checkout and Sit e Survey

4.1 Pre Installation Checkout

Before installing your weather station in the permanent location, we recommend operating the weather
station for one week in a temporary location with easy access. This will allow you to check out all of
the functions, iaure proper operation, and familiarize you with the weather station and calibration
procedures. This will also allow you to test the wireless range of the weather station.

4.2 Site Survey

Perform a site survey before installing the weather station. Consafailthwing:

1. You must clean the rain gaugeery few monthsind change theechargeablbatteries every
2-3 years. Provide easy access to the weather station.
2. Avoid radiant heat transfer from buildings and structures. In general, install the sensat array

|l east 56 from any building, structure, ground,
3. Avoid wind and rain obstructions. The rule of thumb is to install the sensor array at least four
times the distance of the height of the talles

talLand t he mount ingtah4 x@0il6® 5656 6Gadbwatyal | ,

4. Wireless Range. The radio communication between receiver and transmitter in an open field
can reach a distance of up to 330 feet, providing there are no interfering obstacles such a
buildings, trees, vehicles, high voltage lines. Wireless signals will not penetrate metal
buildings. Under most conditions, the maxi mum wirele:

5. Radio interference such as PCs, radios or TV sets can, in the worst case, entirelyadia off r
communication. Please take this into consideration when choosing console or mounting
locations.Make sure your display console is at I6ast feet away from any electronic device
to avoid interference.

6. Visit Ambient Weather Mounting Solutions for sistance and ideas for mounting your
weather station:

http://www.ambientweather.com/amwemoso.html

5. Getting Started

The WS1000WiFi weather station consists of a display console (receive@dll a one sensor array
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and wireless thermbygromeer-barometer

5.1 Parts List

QTY Iltem
1 Display Console
Frame Dimensions (LxWxH)
7.75 x 5.75 x
LCD Dimensions (LxW):6.25 x
3.50
1 Thermehygrometeibarometer
transmitter
1 Thermahygrometeibarometer
mounting bracket plus 3 mountir e Ay
screws —_—
—_— () )
e ()
- B e — —_— f'J
1 Sensor Array [
1 Wind Vane

Version 1.0 ©Copyright 2014Ambient LLC. All Rights Reserved. Paged
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QTY Item Image
1 5V DC Adaptor
.O
2 Pole(straightandcrimped \
-
2 Pole mounting kbolt
~=—U-bolt nut
4 Pole mounting clamps :
( ) | f——u-bott
\{‘\\&;t__ &
4 Pole mounting tholt nuts o ‘.‘_\‘B__.* :::Enting
clamp
wws weather station pole
1 Allen wrench
1 User manual

5.2 Recommend Tools

1 Precision screwdriver (for smahillips screw orbattery cover dogr
1 Adjustable wrenclifor mounting pole)
1 Compass or GPS (for wind direction calibration)

Version 1.0
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5.3 Sensor Aray Set Up

g ) A
Y
AJ s
|\

>// e,
/ N\ ! 5 B
' o ¢
N A\
— - - F1\
S \ \

Figure 1
No Description No Description
1 | Wind Vane (measures wind direction) 7 | Thermehygrometer Sensor (measur
temperature and humidity)

2 | Wind Speed Sensor (measures wind sped 8 | UV Sensor
3 | Solar collector 9 | Solar Radiation Sensor
4 | Rechargeable b#ry compartment 10 | Rain Collector (self emptying)
5 | LED transmission indicator (turns on for| 11 | Bubble Level

seconds on power up, flashes once pel

seconds)
6 | Reset button
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5.3.1 Install Wind Vane

Referencd-igure2. (a)Locak and lgn the flatkey on the wind vane shatft to the fley on the wind
vaneand push the vane on to the shaft. (b) tighten the set screw witexttweench (included).

Figure 2

5.3.2 Install Mounting Pole

Referencd-igure3. Remove the mounting pole collar by rotating counter clockwise.

Figure 3
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Referencd-igure4. Locate and align the groove on the sensor array and mounting pole.

=~

Groove

Figure 4
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Referencd-igure5. Turn the mounting pole calt to lock the pole into plad®y rotating clockwise

—_—

Figure 5

5.3.3 Install Batteries

Referencerigure 6. Locate the battery door on the bottom of the sensor array. Turn the set screw
counter clockwise to open the battery compartment. Insert the 3xAA rechargeable batteries (included).
The LED indicator on the bottom of the sensor array will turn on far$eaonds and normally flash

once per 16 seconds (the transmission update period).

Close the battery door and tighten the set screw.

Version 1.0 ©Copyright 2014Ambient LLC. All Rights Reserved. Paged
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Figure 6

Version 1.0 ©Copyright 2014 Ambient LLC. All Rights Reserved. Pagel0



% ambient weather

5.3.4 Mount Weather Station
There are two methods for attaching your weather station:

A. Option 1. Mounting Clamps. Fasten the mounting pole to your mounting pole or bracket
(purchased separately) with the twebblts, mounting pole brackets and nuts, as showkigare 7.
Tighten the mounting pole to your mourgirpole with the LBolt assembly. Make sure your
mounting pole is as far away from the temperature sensor as possible, as shigurein

l!. !.dlt—u-boltnut
” { ) ”q— U-bolt
LN r,
, \ Pole

-=——mounting
clamp
eather station pole

Maximize distance between pole
and temperature shield ~— P

Figure 7
B. Option 2: Swedged Pole MountInsert the swedgeend of the included mounting pole
into the open end of any standard mounting pol
Ambient Weather, as shown figure8. For more information on mounting solutions, visit:

http://www.ambientweather.com/amwemoso.html
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Figure 8
1. ReferenceFigure 9. Locate thefour wind vane compass rose indicators of N, E, S, W
installation with a compass or GPS.

(representing Nah, East, South and WestAlign the compass rose direction upon final
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2. Referencerigure 10. Make sure the sensor array is completely level upon finallliatsbn.
Failure to deso will result in inaccurate rain gauge readings.

|
/

Figure 10

5.3.5 Reset Button and Transmitter LED
In the event the sensor array is not transmitting, reset the sensor array.

With an open ended paperclipeps and hold thRESET BUTTON for threeseconds to completely
discharge the voltage.

Take out the batteries and wait one minute, while covering the solar panel to drain the voltage.

Put batteries back in and reshinenizewith console by powering down dmp the console with the
sensor array about 10 feet away.

RESET BUTTON

LED

Figure 11
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5.4 Indoor Thermo -Hygrometer -Barometer Transmitter

The indoor thermometer, hygrometer and barometer measures and displays the indoor temperature,
humidity and presge and transmits this data to the display console.

Temperature, Humidity,
pressure Sensor

38:10 138

Figure 12

— Note: Do not install the thermbygrometeibarometer transmitter outside. This will cause errors

in the barometric pressutkieto largevariations in temperature (lmmetric pressure is temperature
compensated for accuracyyote that pressure readings made inside your home, business, or facility
will correspond closely to the actual barometric pressure outside.

. Note: The thermehygrometettransmitter transmits dicdly to the display console. For best
results, placéetween 5 to 20 feétom thedisplay console.

-/ Note: To avoid permaent damage, please take note of the battery polarity before inserting the
batteries.

Remove the battery door on the back of the sensor with a Philips screwdriver (there is only one screw,
at the bottom of the unit). Insert two AAA batteries, as showsigare13.

Replace the battery door and set screw. Note that the temperature, humidity and barometric pressure
will be displayed on the LCD display. Looking at the back of the unit from left to right, the polarity is
(-) (+) forthe top battery and (+))(for the bottom battery.

€ €
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Figure 13

5.5 Best Practices for Wireless Communication

! Note: To insure proper communicatiomount the remote sensor(s) upright on a vertical surface,
such as a walDo not lay the sensor flat.

Wireless communication is susceptible to interference, distance, walls and metal barriers. We
reoommend the following best practices for trouble free wireless communication.

1. Electro-Magnetic Interference (EMI). Keep the console several feet away from computer
monitors and TVs.

2. Radio Frequency Interference (RFI). If you have other 433 MHz devices and
communication is intermittent, try turning off these other devices for troubleshooting
purposes. You may need to relocate the transmitters or receivers to avoid intermittent
communication.

3. Line of Sight Rating. This device is rated at 300 feet line of si¢id interference, barriers or
walls) but typically you will get 100 feet maximum under most-realld installations,
which include passing through barriers or walls.

4. Metal Barriers. Radio frequency will not pass through metal barriers such as aluminum
siding. If you have metal siding, align the remote and console through a window to get a clear
line of sight.

The following is a table of reception | oss vs.
decreases the transmission range by the falotovrs below.

Medium RF Signal Strength Reduction
Glass (untreated) 5-15%
Plastics 10-15%
Wood 10-40%
Brick 10-40%
Concrete 40-80%
Metal 90-100%

5.6 Display Console

Connect the display console power jack to AC power with the power adapter (includgthwasin
Figurel4.

Place the sensor array and indoor thehywgrometer transmitter about 5 to 10 feet from the display
console and wait several minutes for the remote sensors to synchronize with the display console.

"k No Desgciption
™) 1 Memory card slot for upgradesid backup data
h_ (1
@ © 2 Power jack
@
)
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|3 | Reset

Figure 14

6. Display Console Operation

— Note: About This Section. The display console includes buttons at the bottom with icons
signifyingthe menufact i ons. Thi s manual includes fquick men:
how to access a setting from home screen. For example, to access Recall and delete annual archive
memory, from the home screen, press the History Key twice and the recall pageg&ey

AMenu box0 exampl e. From the home screen
once.

6.1 Home Screen Display

The display consoleome screetayout is shown irFigure 15.

REL Barometer

@)oo | [B)rorer | (O EF, = El_.%]

REL inHg Rain Rate in/h

2%es|| Ooo @ BEs. 7]
] = |

i g | Fri, May 16, 2014
05:37 @ 08:05 11:24:09 PM

o W &

Figure 15
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No Description No Description

1 | Graph (barometer, temperature or humidij 11 | Heat Index

2 | Wind Direction 12 | Rainfall

3 | Wind Speed 13 | Date and Time

4 | Wind Gust 14 | Sunset

5 | Wind Chill 15 | Moon Phase

6 | Internet Connectivity 16 | Sunise

7 | WiFi Connectivity 17 | Barometer

8 | Indoor Temperature & Humidity 18 | UV

9 | Outdoor Temperature & Humidity 19 | Solar Radiation

10 | Dew Point 20 | Low Battery Indicators (only displayed
when batteries are low)
IN T Indoor Thermahygrometeibarometer
transnitter
OUT 1 Outdoor Sensor Array

Description

Brightness control key
Press this key to enhance the brightness

Brightness control key
Press this key to decrease the brightness

Backlight on/off key
Press this key to turn on/off the display

Graph display key
Press this key to choose between barometric pressure, indoor and
outdoor temperature and indoor and outdoor humidity

Pressure display key
Press this key to choose the display between Absolute pressure
and Relative pressure.

Rain key
Press this key to Shift the display between Rain Rate, Rain Day,
Rain Week, Rain Month, and Rain Year.

History key
Press this key to enter History Mode

Set key
Press this key to enter Set Mode

6.2 History Mode

View and reset minimum and maximums.

[}
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M Indoor Temperature

M Outdoor Temperature

HDew Point

M Absolutely Barometric

M Indoor Humidity

M Outdoor Humidity

BWind Chill

M Relative Barometric

MRain Rate
B Rain Day
M Rain Week
M Rain Month

B Rain Year

BWind
B Gust

HLight

HuUvI

Figure 16
Check Uncheck Clear scrollup scrolldown | View return home
parameter | parameter | selected archive
to clear to clear parameter.(1) memory
(1) The popup message fAAre you surc'eﬂyt«»hjghliMnt
i Ye s omMataconfirm.

6.2.1 Archive Memory Mode

View archive memory foall parametes, based othedate and time.

Version 1.0
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Indoor Indoor Outdoor |Outdoor - i - ol i
Temperature Humidity [Temperature| Humidity (\:‘n IFII]P?) (?I'Il:Jer) DE\'{,E)D'"t W"EEIF():h'“ Wind Dire

(%) (%)

51 =l 49 0.0 0.0 59.9

0.0 0.0 59.9
0.0 0.0 50.7
0.0 0.0

= ad L ¥ = =
Figure 17
] E K1 E3 L E
Recall Recall | scroll left | scroll scrol up scroll View graphs | return home
annual page right down
records

6.2.2 Recall / Delete Annual Archive Memory

Recall and delete annual archive memory.

Version 1.0 ©Copyright 2014Ambient LLC. All Rights Reserved. Pagel9
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Flease select the histary file

X « » o

Figure 18
Delete annual recor( scroll left | scroll right Recall annual record return to archive
memory mode

6.2.3 Page Selection

While viewing the annual archive memory, press =2 key to view a specific page of memory.

Version 1.0 ©Copyright 2014Ambient LLC. All Rights Reserved. Page20
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G40 PrF:

Temperature Humidity  Temperature | Humidity

(°F) (%)

Indoor

Indoor Outdoor | Outdoor

Dew PointWind Chill Wind Dire
(°F) (°F) )

wind
(%) {mph)

Gust
{mph)

74 0.0 0.0
74 0.0 0.0
0.0 0.0
0.0 0.0
0.0
0.0
The range is 1 to 640
| 0040

Cancel

Figure 19
Increase Decrease | Scroll digit | scroll digit | Toggle OK or| Toggle OK or
page page to left right cancel, then pres cancel, then pres
number number to confirm to confirm
6.2.4 Historical Graphs
Display historical graph data.
Version 1.0 ©Copyright 2014Ambient LLC. All Rights Reserved. Page21
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I Thcloor

=
m
o
2
E

e K2

440 7/5

P

Cutdoor

P40 77

»

Dew Paint

4140 7/10

Figure 20

Pl40 7/12

¥

I ind Chil

4140 7/15

Pr4:40 717

-

=)

Zoom in| Zoom | scroll scroll x-axis | Recall scroll Return  to| Return home
Y-axis out X-axis (time) right | annual | parameter| Max/Min
Y-axis | (time) left archivc | pages
data
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6.3 Set Mode

Enter the Setup Mode

Date and Time 3 Backlight

Longitude_ Latitude

Date Format DD-MM-YYYY Barometer Display
Temperature Units Weather Threshold
Barometer Units hpa Storm Threshold
Wind Speed Units Current Weather Partly Cloudy
Rainfall Units Rainfall Season
Solar Rad. Units wif m? Interval 5 Minute
Rainfall Display Weather Server
Graph Time Wi-Fi Scan
+ - * » 4
Figure 21
Bl B K1 E1 1 K4 Bd B
Select unity Select Select Select Scroll field | Scroll Enter return
of measure units of | value value up field subsetup| to home
or  scroll| measure ol down mode
value up scroll value
down

6.3.1 Set Date and Time

Set the date and time. Set automatic time synchronization

1. Set Time.(hour:minute:second?ressu to set the time. The hour field will turn reeess

Pressn or ﬂ to select hour, minute or second. Pru or = to increase or
decrease the value.

2. Set Date.(month:day:yearPressu to set the date. The month field will turn rdtess

n or ﬂ to select month, day or year. Prn or : to increase or decrease the
value.

3. Set Time Zone.Pressu to set the time zone.PressH to increase the time zone and

Version 1.0 ©Copyright 2014Ambient LLC. All Rights Reserved. Page23
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= to decrease the time zon®lith time zone highlighted, preu to set Daylight

Savings Time (D¥). Press to toggle ON or OFF. Note: the DST should be always
checked to automatically update the time when DST changes.

4. Set Time Server The default time server is time.nist.g@\ressu to set the time server.
Pressu again to turn ON. Presﬂ to toggk ON or OFFPressn to immediately to
highlight Update amu to immediately update.

L Note: The time server will not work until the WiEbnnectiorhas been set up.

Time:

13:45:20

Date:

11/14/2012

Time Zone:
: (GMT+01:00) Amsterdam, Berlin, Bern, Rome, Stockholm, Vienna

B Automatically adjust clock for daylight saving changes

time.nist.gov

B Automatically synchronize with Internet time server

Synchronization with time.nist.gov in 13:42 11/14/2012

+

«

»

4+

Fiiure 22

¥

scroll scroll Sdect Select Scroll field | Scroll return

value up value value value up field to Setup
down down
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6.3.2 Set Time Format

k4Rl

Press H to change the time format between hour:minute:second (h:mm:ss),
hour:minute:second (AM h:mm:ss) and hour:minute:second AM (h:mm:ss AM).

6.3.3 Temperature Units of Measure

PdRd..

Pressu to change the temperature units of measure betifeand °C.

6.3.4 Barometer Units of Measure

PdRd..

Pressu to change the temperature units of measure betimétn mmHg and hpa.

6.3.5 Wind Speed Units of Measure

|2

Pressn to change the wind speed units of measure betwgsn bft (beufort scale), ft/s, m/s, km
and knot.

6.3.6 Rainfall Units of Measure

kdRd..

Pressn to change the rainfall units of measure betweesnd mm.

6.3.7 Solar Radiation Units of Measure

PdRd..

Pressu to change the solar radiation units of measure betWéem'2, lux and fc.

6.3.8 Rainfall Display Increments

PdRd..

Pressn to change the rainfall display increments between Daily Rain, Weekly Rain, Monthly
Yearly Rain, and Rain Rate.

Version 1.0 ©Copyright 2014Ambient LLC. All Rights Reserved. Page25
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6.3.9 Graph Time

kel

Pressu to change the home screen graph display between 24, 48 and 72 hours (note: the g
clear when the graph increment of measure is changed). The default is 72 hours.

6.3.10 Backlight Display

Automatically turn on and off the baoght or adjust the brightness based on the time of day.

M Automatic brightness adjustment

Turn on the backlight Maximum brightness

LT

Turn off the backlight Minimum brightness

22:00 ]

Figure 23
adjust up on adjust down| scroll left scroll right | scroll up scroll down | return home
check or uncheck

6.3.11 Longitude and Latitude

Set longitu@ and latitude for your location. This calculation is used for the sunrise and
calculation.

1. Latitude. Pressu to set the Northern or Southern Hemisphere. In the USA, the
hemisphere setting SORTH. To change t&OUTH, press thﬂ key.

Pressu to change your latitude. The longitude x 10 will turn reBressu or = to
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increase or decrease the vaIuePressn or ﬂ to change the remaining latitude
variables.

2. Longitude. Pressu to set theWesternor EasternHemisphere. In the USA, the
hemisphereetting iSWEST. To change t&AST, press thn key.

Pressu to change youlongitude The Iﬁitude x 10will turn red. Pressn or =

to increase or decrease the valuBress
variables.

or ﬂ to change the remaining longitude

PO NORTH | 0.00 |

Longitude [_0.00

Figure 24
To determine your longitude and latitude, we recommend the following website:

www.bing.com/maps

Referencd-igure25 below:

1. Enter your address and select the search button
2. The latitude (first number) and longitude (second number) are returned. In this example:

Latitude = 33.2981181889772
Longitude =-111.960209459066

The table below defines the hemisphere based on the positive or negative sign:

Position Positive Negative
Latitude Northern Southern
Longitude Eastern Western
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3. In this example, the location entered into the display is as follows:

Latitude = 33.30 North
Longitude = 111.96 West
after rounding to two significant digits.

Record your longitude and latitude hévefuture reference:

Longitude:

Latitude:

blﬁg 6345 W. Frye Road, Chandler, AZ 85226 O]

Maps Web  Maps
4 Directions by places am Map apps Road - Bird's eye ~ | Traffic

n
=

Warld = Linited States = AZ = Maricopa Co

6845 W Frye Rd, Chandler, AZ

85226
33.2951181889772 -111 960209455066

© Microsoft Corporation

TTE [y

Figure 25

6.3.12 Barometer Display

X 11

Pressn to change the barometer display between REL (relative pressure) and ABS (a
pressure).

- Note: The weater station console displays two different pressures: absolute (measured) and
relative (corrected to sdavel).

To compare pressure conditions from one location to another, meteorologists correct pressure to
sealevel conditions. Because the air pressigereases as you rise in altitude, thelseal corrected
pressure (the pressure your location would be at if located -¢e\&dpis generally higher than your

measured pressure.

Thus, your absolute pressure may read 28.62 inHg (969 mb) at an aifitlde0 feet (305 m), but
the relative pressure is 30.00 inHg (1016 mb).
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The standard sdavel pressure is 29.92 in Hg (1013 mb). This is the averagéewsapressure

around the world. Relative pressure measurements greater than 29.92 inHg (10HEemb)
considered high pressure and relative pressure measurements less than 29.92 inHg are considered low
pressure.

6.3.13 Weather Threshold
Currently not used

6.3.14 Storm Threshold
Currently not used.

6.3.15 Current Weather
Currently not used.

6.3.16 Rainfall Season

Pressn to change the beginning of the rainfall yearly season month. The default is January.

6.3.17 Archive Interval

Changes the archive interval for historical data and grapﬁimg;su to change thel00 x minute
field. Pressn to highlight the 10 x minutdield. Pressu to change the 10 x minute fiel
Pressn to highlight the minute field. Preu to change the minute field.

6.3.18 Weather Server

2] o P+

The console is configured to send riale data to Wunderground.com so there is no need to g
the Server, Server type, and upload type. Enter the Station ID and Password from Wundergrou
Enter your Station ID and password obtained from Wunderground.com
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Web

Station ID KAZPHOEN11

Password FookRRE

Figure 26

+ I -

scroll value up | scroll value| Scroll fidd up | Scroll field down return to Setup
down

1. Set Station ID. Pressu to highlight the Station ID. Enter Eour station 1D obtained from

Wunderground.com. Preu to display the keyboard. Pre n n
to scroll to the character and pru to select the chartar. Pres to return to the

Wunderground.com setup page.

2. Set Password Pressu to highlight the Password. Enter Eour iassword obtained from
Wunderground.com. Preu to display the keyboard. Pre

to scroll to the character and pru to selecthe character. Pre. to return to the
Wunderground.com setup page.

- Note: How to create a Wunderground.com account and station ID.
1. Join the Wunderground.com Community. Visit:

https://www.wunderground.com/members/signup.asp

andsign up with Wunderground.com.
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2. Join the Personal Weather Station (PWS) networkVisit:

http://www.wundergrand.com/weatherstation/about.asp

andGet Started! to add your weather station and you will receive a Station ID.

Enter the Station I D obtained and password you &ent

! Note: If Wunderground.com is not updating, make sure the Statiold and Passwordare
correct The Station ID is all capital letters, and th&ssword is case sensitiveThemost common
issue is substituting an O fdtin the Station IDExample,You live in Phoenix, AZ and you are station
numberll:

KAZPHOEN11, not KAZPHOEN11
K = USA station designation

AZ = Arizona

PHOEN = Phoenix

11=station 11 in Phoenix, AZ
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