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The CR510: Our

Get research-grade performance
In a convenient, small package

Meet the CR510, Campbell Scientific’s newest datalogger,

The CR510 retains the hardware configuration of the CR500:

* Four single-ended analog input channels
» Two pulse counters

» Two switched excitation channels

* One digital control port

and adds some popular features of the CR10X:

 Standard non-volatile data storage 128 K (62,000
data points)
*1 M and 2 M optional (500,000 and 1 million data points
* Final Storage Areas 1 and 2
* Battery-backed clock
» P69 Wind Vector Instruction
» P98 Send Character Instruction

Redesigned site easy to navigate

For those of you who haven't visited our home page recently

you may want to take a look at our redesigned Campbell

Scientific Web site. Our new site, released December 1, is easier
to navigate, includes product literature and manuals as PDF files,
provides product comparisons, and displays updated data from

our local weather stations using our RTDM software.

Technical and sales support are available via the site. You ganunchanged for another year, prices on many other prog

also find additional information about the products in this
newsletter when you see tB& symbol following the article.

www.campbellsci.com

Volume 10, Issue 1

newest datalogge

The CR510’s design allows seamless integration into exi
Campbell datalogger networks. Telecommunication options
include: cellular, standard, and voice-synthesized phone
modems; satellite transmitters; radios; short-haul modems;
multidrop modems. Modbus, ALERT and Table Data opera
systems are available for the CR510.

Programming the CR510 is supported by Short Cut versi
1.2 and PC208W software version 3.0 or greater.

The CR510 is intended for applications wher:
.i 3} fewer input channels are required:

« Stage recording

* Precipitation monitoring

e Water level in irrigation systems

* Groundwater monitoring

* Air temperature and relative
humidity monitoring

* Minimum data sets for disease
forecasting models

You'll still need a CR10X or CR23X fc
thermocouple measurements, or for usin
multiplexers or SDM peripherals.

For more information contact one of o
applications engineers or see our product literature, Web sit
price lists./ 2

The CR510 is a direct replacement for the CR500. It is shown above
with the CR10KD, a keyboard display that can be carried from site to
site to view real-time and historical data or alter programs.

For additional information...

This symbol] at the end of an article indicates that
additional information is available. Please make your
selections on the enclosed customer response form.

Prices on our 1999 US and International Price Lists
are now in effect. While datalogger prices remain

ucts have changed, including some decredggs.
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Message from the President

Campbell Scientific celebrates 25 years

By Paul Campbell

Twenty five years
ago, Eric and Evan
Campbell built the
first Campbell
Scientific product -
a space averaging
anemometer. It was
a fascinating sensor
A laser was used as
the light source for
the anemometer
located several hun
dred meters away.
Air mass movement
across the light path

correlation between this visual effect andinterval, etc. With microprocessors, the
the output of the instrument. At last he functions are now designed mostly in t
was convinced. operating system firmware, causing a fi
There were many who contributed to damental change in our products towar
the successes of the company over the ldbe increased use of digital processing
25 years, but | must surely acknowledge more sophisticated operating systems.
the singular contributions of Eric Changes in technology have enable
Campbell who led the company from to design and deliver increasingly soph
1974 until just prior to his death in 1992. ticated instruments in smaller packages
During 1975, in search of a larger marketyWhen we started, all parts were soldert
Eric and Evan began designing more gerby hand into circuit boards that had tra
eral purpose field data acquisition instru- only on one side of the circuit board.
ments. With the advent of the micro- Then we began using circuit boards wit
processor in the 1970s, Campbell traces on both sides and plating in the
Scientific was one of the first companies holes. Now circuit boards have multiple
to offer low-power, high-precision, field layers with surface mount components.
dataloggers. In addition to guiding the Components may even be mounted on
philosophy of the company, one of Eric’s both sides of a circuit board. Some co
great contributions was the unique combiponents we use are very sophisticated
nation of digital, analog, and operating links "burned" (programmable arrays) t
system design attributes which were the determine logic function. .
foundation for many of the company’s Some things have changed in the
products during the first 20 years. nature of your work during the last 25
Another aspect of Campbell years as well. Because it is easier to 0

Scientific’s progress has been integratings0, you probably make more field mea-

was measured by correlating the scintilla-pyr field dataloggers into sophisticated ~surements. You may have an automate

tion pattern in the light to the average
wind speed across the light path.

| remember joining the company in
1975, just prior to an anemometer being

prepared for delivery. The customer who L _ €
ordered the anemometer had arranged tathe manner in which the company is rep-

visit our office in Logan to observe the
instrument in operation. We set it up
along the shoulder of a highway on a
sunny August day. At first our customer
was skeptical. We turned the sensor

upside-down and showed that the output and turbulent transport measurements.

was of the same magnitude but of oppo-
site polarity. We showed that the output
went to zero when the light path was

blocked. We then visually observed the

mirage effect along the highway in which simple, low power integrated circuits to

we could "see" the wind blowing across

the highway, and we were able to draw aaverage multiple readings over an output

Year 2000 concerns?
We've got you covered

Standard CSI dataloggers manufactured
since 1985 will output the correct year as a
four-digit number in the data file. However,
depending upon the datalogger model and the CM3 is a Class 2 pyranometer that
version of software being used, some adjust-
ments may need to be made to hardware or
software clock settings. These are easily
made. When the year changes from 1999 to
2000, correct your PC's date then download
to the datalogger. Alternatively, correct *5

directly using the keyboard displdy] 2

measurement systems. Bert Tanner joinéﬂ_eans of data collection with the conve
the company in 1978 and has served as nience of telemetry. You probably have
our Vice President of Marketing and computer on your desk or in your lab
Customer Service since 1980. Bert's ~ Where you carry out analysis and repor
philosophical contribution has influenced results. o
Campbell Scientific would not be cel
resented to you, the customer. In addi- brating a 25th Anniversary without you,
tion, he has made significant technical ~Our customers. | hope that the succes:
contributions to integrated measurement Your work is enhanced by Campbell
systems ranging from automatic weather Scientific’s products and services. May
stations to boundary layer gas exchange the next 25 years continue to be mutua
rewarding.

Over the last 25 years there have been
interesting changes in the technology usec
in field data acquisition systems. We
started out using discrete logic with fairly
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accomplish timing for scan intervals,

New pyranometer
now available

We've added the Kipp and
Zonen model CM3 pyranometer to
our US Price List (enclosed). The
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provides a flat spectral response
over a 305 to 2800 nm range. lItis
suitable for use under plant
canopies or lamps, in overcast con
it ditions, and for reflected radiation
measurements. The CM3 requires
CM3MT Leveling Fixture M &2
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CSI product applications
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Framed by a church built c. 1886, Nevado Sajama (21,464 ft above sea level) rises behind the village of Sajama in western
Bolivia. Ice cores taken from the summit detail global-scale changes in climate and environments.

Tropical ice cores reveal global climate histories

High-altitude weather
stations in the Andes

By Dr. Douglas Hardy, Geosciences University of Massachusetts (UMas:
Dept., University of Massachusetts  are collaborating with these scientis
to document the ice cap climate, an
ce cores recently recovered from to better understand the atmospheri
high-elevation sites within the sources of geochemical variability ir
Tropics are providing long, detailed  snow accumulating at the site.
records of past climate. These histories In support of the ice core calibra-
contain information about global-scaletion, weather stations are operating
changes in climate as well as environ-
mental changes in areas where most See ANDES on Page
human activities occur.

Climatic information is reconstruct-
ed from ice cores by analysis of geo-
chemical measurements made sequer
tially down-core, including oxygen
isotopic ratios, chemistry, and the cokgkg
centration of dust. Two ice cores were
drilled to bedrock (each 435 ft) in July
1997 at the summit of an ice cap in thi
Andes of Bolivia, by Dr. Lonnie
Thompson, Ohio State University, and

ety of meteorological and snow parameters, many his team. Climatologists from the
redundantly.

Bolivia

iticaca

area of
detail

= Hlimani
(6,462 m / 21,200 ft)

= Sajama

(6,542 m / 21,464 ft)
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Andes

Continued from Page 3

near the drill site on Sajama (21,464 ft;
18°06'S and 68°53'W), the highest peal
in Bolivia, and on Nevado lllimani
(20,555 ft; 16°39'S and 67°47'W),
which is 200 km essentially upwind of
Sajama. Both stations measure snow |~
accumulation and ablation hourly, along
with snow temperature and a variety of
meteorological variables. Analysis of
these data is closely tied to the results
annual snowpack studies carried out in
the vicinity of the stations, and with
data from NCEP global analyses
(National Centers for Environmental
Protection of NOAA). =
The design of these stations require (s

balancing competing goals. For exam- = A= e S
ple, global solar irradiance can exceed High camp, or ‘Nido de Condores’ on Nevado Illimani sits at approximately 5,500 meters

1100 W nm at mid-day, requiring (18,045 ft). The Hlimani summit looms in the background.
mechanical aspiration of the tempera-

ture and humidity sensors. While abun-has been an adventure — it is no mys- date — this in spite of unusually heavy
dant radiation could easily provide con-tery to us why so few weather stations snow accumulation (13 ft) during the

" Sl L ’
W AL =BT Sl i BT = il Lk

tinuous power to the fans, we limited operate at high altitudes. 1996-97 wet season. Data from the sta;
the system design to two 10 W solar Upon arrival at the summit, one is  tions now encompass one of the most
panels to reduce wind loading. Con-  not inclined to dig down six feet significant El Nifio events of the centu-

sequently, the fans are operated for onlyhrough wind-packed snow in search ofry, and is providing valuable insight into

one minute out of every ten. Both sta- the enclosures. Several nights were  the record of tropical ice cores.

tions are designed around CR10X dataspent at the summit on each visit, often  Details on the stations and first-year

loggers. Data are stored on-site in the in winds so strong that flapping tents  results are available in the September

dataloggers and on SM716 storage mogrecluded conversation. Prior to depar- 1998 issue of thAmerican

ules, and both sites use GOES telemetryre, a call to UMass by satellite phone Meteorological Society Bulletirand

to deliver data in near-real time to provided a reassuring check on satellitefrom our Web site at http://www.geo.

UMass. The Sajama station maximizes telemetry. umass.edu/climate/bolivia.html.

CR10X capacity, with duplicates of The performance of the stations has  We would like to acknowledge the

most sensors and an AM416 multiplexebeen quite remarkable. After 26 financial support of NOAA, logistical

for thermistors and thermocouples. months, the Sajama record for most  help from Carlos Escobar, and the devo
Installing and servicing the stations variables is 100 percent complete to  tion of Campbell engineers!

Do you know about the latest in Campbell Scientific software?

PC208W 3.0 Released available from www.campbellsci.com/  labels. It takes a few hours to learn the
Version 3.0 of our general purpose  pub/outgoing/files/pc200w10.exe. "object-oriented" style, but an excellent
datalogger support software began ship- Version 1.1, scheduled for release in earlyutorial is available from the Help/Gettir
ping in early December. See the July  spring, will support the CR510 dataloggerStarted menu selection. RTDM will
issue of the CSI Update or check our  and include the new Viewer with graphingupdate its graphs automatically as new
WWW site for details on new features.  capapility. PC200W requires a direct  data is collected by PC208W and can
We recommend upgrades for users who: communication link to the datalogger andeven generate JPEG files for use on
collect data using schedules at midnight 5 g excellent choice for beginning usersWWW sites. A new version is expecte
onl ngdows NT syst(re]ms (f|xeg abug o those who only need basic functionali-in late winter to fix some minor bugs ar
rs?vztls (;3 dl\ég)hgfgvyargr}leovn\?%oﬁwgl |r(1attecn)—ty using standard CSI sensors. (Choose add a few new tools, such as a Wind
want quick graphing of collected data (to PC?O8W if you neeq sc_heduled data col-Meter. This update is free until May 31
lection, telecommunications, or full-fea- 1999 (contact support@campbellsci.cc

ggﬁglét%ennﬁgirﬁg"lg:ﬁnﬁgfg’|i?]rege:nddddi[2kgured datalogger program editing and datéo request your upgrade and be prepar

top shortcuts. Upgrades are $145 per processing.) to send in your original diskettes).
license for any earlier Windows or DOS A demo version is available at
version of PC208W or PC20§] = RTDM ftp://www.campbellsci.com/pub/outgoin
RTDM is our graphical display soft-  ffiles/rtdmeval.exe. You can also see
PC200W ware that lets you build forms to display RTDM at work at http://weather.campb:

This easy-to-use, no-cost software is data on strip charts, dials, and digital sci.com.i &
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Interest in SCADA systems clearly on the rise

Campbell Scientific systems are seeing

increased use in Supervisory Control and
Data Acquisition (SCADA) applications.
These systems typically consist of two
components: a "Supervisory" component
comprised of a central control computer
and software, and a "Control And Data
Acquisition" component made up of

s L[4 Joios hisiss fisw

TR D HE |

i3]

Remote Terminal Units (RTUs). The | i Er s |
RTUs make measurements, report back 3 :
to, then execute commands from, the
Supervisory component.

SCADA systems are used in a number| ... 1=
of industrial process and control applica-
tions. This article reflects our recent
efforts toward water and wastewater treat

e

ment plants.

B
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The Supervisory Component

In Campbell Scientific systems, the
Supervisory component consists of a PCH
compatible computer running CSl's Real-
Time Data Monitoring (RTDM) and
PC208W software. Alternatively,
Wonderware, Intellution, or other soft-

v et T
Yol Corend W " TUALTID R BT
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ware augmented by Modicon’s Modbus

software can be used. Our RTDM soft- the plant and/or at remote sites. Remote Using Modbus with our

ware runs on Windows 95, 98, NT and
allows the operator in the treatment planttions send data to RTDM via dial up

to monitor graphical screens with animat-leased phone lines, radio, or wide area
ed objects such as wet well levels, network T1 links.

screens, grit chambers, centrifuges, chem-

ical dosage rates, tank levels, pumps, claontrol And Data Acquisition

ifiers, digesters, filters, oxidation ditch Component (the RTUs)

weir levels, aerators, UV disinfectors, and Our RTUs are the CR510, CR10X, or

chlorine and ozone injectors. CR23X dataloggers, depending on the
Operators watch the computer screen measurement and control capabilities
to view status and acknowledge alarms irmheeded at each locale.

Benefits of Campbell Scientific RTUs ...

« Store time-stamped data — up to 1 million data points
« No ladder logic

* On-board statistical and mathematical capabilit
« Calls out to voice modem or pager

« Peer-to-peer event and polled communication
* Provides extensive signal conditioning

« Interfaces with a wide variety of sensors

e Low power consumption

¢ Runs PIDs and controls without external suppc

The CR10X is one of three CSI
dataloggers used as an RTU.

lift stations, reservoirs, and pumping sta- SCADA Systems

Since its introduction by Modicon in
1979, Modbus has proven to be reliabl
economical, and popular in worldwide
SCADA networks. Modbus is a
master/slave protocol that permits the
Supervisory computer to communicate
with the RTUs (slaves). This protocol i
used by many manufacturers of PLCs
(Programmable Logic Controllers) and
RTUs. To operate in these systems
Campbell Scientific RTUs must be
equipped with a Modbus operating sys
(contact an applications engineer).

Before the release of RTDM, Campl
Scientific successfully installed CR10X
RTUs in several customer SCADA site:
some of which use Wonderware’s IntoL
software as the Modbus master.

Modbus is RS-232, RS-485, and
TCP/IP compatible over direct line, lea:
line, fiber optics, telephone, radio,
microwave, satellite, Ethernet and inter
connections.

CS410 encoder tops list of new water resources sensol

CSIl has recently released its own shaft CS420Druck’s submersible pressure
encoder, th&€€S41Q This encoder uses transducer has a titanium body, a static
"silver-in-glass” technology to convert  accuracy of £0.1% FS, is available in
shaft rotation into two pulse strings that many psig ranges, and has vented
can be measured by a datalogger. polyurethane cable for barometric pres-

The float, float tape, counterweight,  sure compensation.
and pulley are sold separately. Other sen-
sors added to our Water Resources Price  CS5100xyguard’s dissolved oxygen
List include:

probe is a self-polarizing galvanic probe

that provides automatic temperature cc
pensation.

CSIM11 Innovative Sensors’ pH prot
has a pre-amplified signal, does not re
quire an interface, and operates over tl
full pH range. An ORP version is also
available. For details, call an applicatic
engineer at 435-750-9698] 2
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Soul water confent measurements

Considering variability and uncertainty

By Tim Bilskie, PhD

Campnell Seenishn

A COITINON Lestle ammong wiorkers mea
suring soil waler content s how
TNy IMeasuremanis ame DEL]IJI.TE-C'. It a1
pood estimare of waler conlenl in 8 nuan-
amed unil, A vl can be @ small el plot,
an irrigated feld, or a waste storage site,
ultiple measurements aken within 2
meter of gach ather often show a surpuis-
ing wmount ol vamekilsly. The ancstiaimly
introdaced by e spatial varlabilily coan
reader a waler content estimate aseless

Ticertainly from water conlant vark-
ahibicy adds L ather sncerlanbies 1aher
sntly present in each mepsorement. Mozl
«15n'.|.::::'.nl 5w wnscerhianly hom instramen]
error, which s auy distoation of the aciaal
vitlus imirectuced by the sensor ainclhading
calibration srron While the unceriainty
Lroem imstmnmen] exnes 1 beyvond contred of
e wser, carelul sampling and pradest
imkerprelalon of measered vidues will
imiprove the waler comenl estimaie when
spalial variabahity s peesent This aclicle
presenls 8 simple approach ior aproving
wler conlenl esbmalion under spanally
vartabls condittons,

Spatial Variability

M measuremeant al 4 sangle lecabon s
seldomn repressntative of waler conlgal in
1he enbire opel. Varahehiy of sonl waler
content can resull from spatial differences
1n sl parent malenial, plant ransparetion
erEion, connpaction and older processes
1hat atlecl soal stmsclune

Fundamentaily, the scale of an fedivid-
wal meEasure Lmsl b considersd rela
twe b the scale of the spaial variahilicy
Wanamily can be prosent an scales of
centneters o Kilometers. I an instou-
menl hay 2 senslved volume lerge enough
1o smmple an entine v witl o single
measurement, spainl vanainy doss ned
affect the sstimate. Bt the sensitive vol-
urne ol avarlahle waler conten? msssalre
menl medhods s small eocagh teal sparial
visrpabainly musl e consrbared when
choosing & measurement scheme. Civen
Thas ddillerenios 1n scale, measuremsnls 3l
multiple locarion: are required when satl-
mithmng witler conterd in a el

Relating Spatinl Variahility
and Tnoertainty

Cne way o express the resobls of mnt
1_|_.'I-E waler coniend messurements ks o
combns the mean with he unerlanly il

the mean. An example dala g2t is used o
demonstnde thas meliwxd, Ten waler con
tent measurantents were collected with 2
vdrosense ™ e articl: on adpacent
page o dilfesent locaions in 8 cropped

lield

Cits, m¥ ot
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Ihe zeven prercent i
ference bevwesa the high
amid Do rEatines s @l
dence of spaial vanakiliy
amel il lustrates thal a angle
EEASrE T Le 1030
guate. Fhe mean vadue s
accepted as the beal esll-

EeEan iy |

snaddard devaation 4

wibcertaiiely |y )

relative wrCerlacaly i ﬂ" 1

quantities are added 1w get the wotal unces-
Lanty When the auaniily w8 prondoct or
quoiiznn, relanive unceniainiies are added.
The relolovs enceranly 15 somply e
uncerainty divided by (he mean,

Helvirve sncertanty 1 appled Looa
sample data set collzcied 0 estimate volu-
meine walss comlanl wang oven drying
and known sample volus,

{iravimeiric ik
water comlent

(ke kg'l

{aenacly
(kg m*)

(EAsL
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|
|
|
|
|
|
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|
|
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rmate  [he uncerfamly of

the mean volumenic waler conien (&8 )

1y ciadculated by daviching the stan

dnrd deviatica (5} by e sguase oot of

Ihe member 0f mieaserements (a, The

waier contead estimate with uncertaity

(o)) for this data 582 s

N R O L 020 0008’
L |

ailhk ‘-'. the mean ol aadivicical measure
meanbs, Assuming normal distdbuion of
L afakin, thas resul? states teal e mean of
the 2o measured values s within =&
ab the aclual water comlenl vitlue with 2
coafidence lavel of 63 percent The condi-
dence bavel mcreases W09 percent 1! the
ungeranty is doohled,

) =200 em  m™ . Toadd per-
spective 1o this, Lot the wunit be the sire of
a fondball field wilh 2 s0df prodfle depdh of
20 crn. The sncerainty of 0008m" m™
or 0.8 percent volumsaine waler conten
translates into wearly 20080 gallons of
water. Compare this with the uncertaidy
of peanly GO0 gallons for o single mieas-
(ET = AlT A

Combining Measurements

| hepe are mslances when Dwd measure
mzats must be added or maliiplisd o cal-
cudade an estinale, In 5r11-t-.r.'.|_ 1 vy
quaniibie:s are added to calculate an esi-
male, he uncertaimlies of the individaeal

Agsumineg the density of water 1= 1K)
kg m?, the mean volemstric water consen
s 10 prowivet of the mean gravimeinis
watar conlent {03 and the maan bulk
ety {5, 0 and 15 (124 m® m™ for these
data. The uncetainny is expzessed witl
the mizan in the sstimate as

S da
. P

g =& £ - = 024 = DT e
: b s I
| e i

[has resall ststes that the acmal vole
mgiric water content lies between G133
ik (U247 at a 68 poroont confidence fevel
or bepween 00226 and 0,252 at a 95 per-
cent confzdence bevel The ancestamy for
bulk dansity b= generally igher becangs
ol erroes Droo cone sampling

Summary

Spatial variability of aml water conbent
miasl o consiened when meaabmmenls
are collected to esimate the water content
of & masaged ant. The uncertainty of the
sstimatz can be calculaied using simplis
atatzghical methoads, The celewlaton of
uncerizindy can then provide mudance on
the aumber of measuramens reguared i
cihtain the desired leve! of confidencs in
the estamale, Bapenence @ moniinong
water content and carefal evaluation of
measisremenls wikll lead W an optinaem
sampling scheme and sfficient vuse of
waler,
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Campbell Scientific is adding a ne
product to its line of soil water mea-
surement instrumentation. The
HydroSens#' is the result of a collab-
orative effort between CSI and
Campbell Scientific Australia (CSA;
Townsville, QLD). T

The CD620 handheld display, man-fs
ufactured by CSA, is built around a |
PIC microcontroller. The display unit
connects to the CS620 sensor, devel-
oped by CSI, via a two-meter coiled
cable. The probe consists of an elec-
tronic circuit encapsulated in epoxy. == L - e
Replaceable rods are 5 mm in diamete¢The HydroSense makes soil water monitor-
and are available in 12- and 20-cm  ing quick and easy.
lengths. A measurement is made by
fully inserting the rods into the soil anc

AR g

pressing the READ button. The meas-erence values are stored, subsequent
measurements provide a display of the

urement result is provided on a two-
line alphanumeric display.

The HydroSense’s two operating
modes provide flexibility in a variety
of applications. The water content  to the lower and upper reference val-
measurement mode applies factory caMes, respectively. The deficit value
ibrations to the probe output and dis- indicates the amount of water which

relative water content and the water
deficit. Relative water content ranges

plays volumetric water content in per- must be added to bring the water con-

cent. Also displayed in this mode are tent to the upper reference value.
the period of the probe output signal Operating modes are easily
and the length of rods being used. switched by holding one front panel

The water deficit mode allows the button down while the other is pressed.

user to set lower and upper water con-Pressing either button wakes the
tent references by taking measurementdydroSense from sleep mode, which
under those conditions and storing theoccurs automatically after about two
values in memory. Up to five sets of minutes of measurement inactivity.
reference values can be stored allowingwo AA batteries provide enough
specific monitoring under different
crop and soil combinations. Once ref- high precision measuremenkd 2

from 0 to 100 percent and correspond

power for thousands of instantaneous,

DCP: Where dataloggers meet satellites

The DCP100 combines the measure- DCP100 combines the necessary compo
ment and control capabilities of our data-nents into a single compact package to
loggers with the broad geographic cover-make configuring your DCP system as

age afforded by GOES (Geostationary
Operational Environmental Satellite)
telemetry. With an operating temperature
range of -40° to +60°C, the DCP100 is a
rugged, reliable system even in extreme,
remote environments.

U.S. Federal, State, or local govern-
ment agencies or users sponsored by on

easy as 1-2-3.
1) Specify a CSI DCP100;

3) Choose a power supply option.

battery charger are all included in the
PCP100 package.

of those agencies may use the GOES sys- I you already have a Campbell data-

tem. Potential GOES users must receivel0gger, no problem. We can build a
formal permission from NESDIS. GOES platform around your CR500,

Campbell Scientific systems have beef®R510, CR10(X), 21X, or CR23X. For

configurable as Data Collection Platformsmore information contact one of our
(DCP) for many years. But now the applications engineerf]

2) Choose a datalogger option; and

A transmitter, antenna, enclosure, and

The SC100: Our
one-channel seria
data interface

The SC100 filters and buffers data
between a serial sensor and a CR10(X
21X datalogger. Itis used in applicatio
where the sensor transmits serial ASCI
data asynchronously (i.e., a 4800 bps
Global Positioning System receiver).

The datalogger uses Program
Instruction 1% and control ports to read
data sent from the SC100. P15 reads
stream transmissions at 300 and 1200
only. The SC100 buffers up to 90 byte
of serial data received at 1200, 2400,
4800, 9600, 19200 and 38400 bps ther
transmits the buffered data to the
datalogger at 1200 bps. The data (or
commands) can also be transmitted frc
the datalogger to the sensor when
required.

In the received data, the SC100 sea
es for a six-character, user-specified
ASCII string (e.g., $GPGGA). It then
buffers all data following the string until
encounters a termination character (e.(
carriage return). The SC100 and datal
ger use control ports to coordinate date
transfer; incoming data is placed in dat
logger input locations to allow further
processing or transfer to final storage.

A minimum of five sequential control
ports are required to receive serial date
seven-conductor cable is required to cc
nect the datalogger to the SC100 (the
other two conductors are used for pow:
and ground). The SC100 is powered b
the datalogger's 5 or 12 VDC supplies;
power consumption is 55 mA active, 5(
MA quiescent.

1. Program Instruction 15 is suppor
as a standard instruction in the CR10X
and CR23X dataloggers. The CR10 ar
21X require a $300 library special
EPROM. The CR500, CR510, CR7 an
TR9000 dataloggers do not support
instruction 15 and cannot use the SC1(
interface. The CR23X can buffer data
through its control ports and serial port;
therefore the SC100 is not required.

Training courses offered

CSI conducts three-day training cour
on our dataloggers and PC software.
Classes are held monthly for the CR10
and PC208W, and quarterly for the
CR9000 and PC9000.

Download a course itinerary, registre
tion form, scheduling and local travel
information from our Web site, or call
435-753-2342]
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Argos satellite telemetry now standard for data retrieval

Campbell Scientific now offers Argos Data Delivery Instruction 121, standard in CR500,
satellite telemetry as a standard method of The satellites receive data messages CR510, CR10X, and CR23X operating
data retrieval. Argos telemetry features from users’ transmitters and store them ogystems, is required for Argos telemetr
one-way data transmission from remote tape. When the satellites pass over one ®hstruction 121 is available for the CR1
sites to ground stations via Argos Polar the Argos ground stations they read out g g Library Special EPROM. The trar
Orbiting Environmental Satellites. The  ("dump”) the data. From there datais  mijtter is interfaced to the datalogger's
system is administered in the U.S. by  electronically forwarded to processing nine-pin CS 1/0 port.

Service Argos and is dedicated to moni- centers where the raw data is extracted The ST-13 ires 7-14 VDC
toring and protecting the environment.  from the satellite data sets. From that € sl-lorequires 7- :
CSl applications include meteorology  point, accessing the data is easy. The us%prrent consumption is 525 mA at

(automated weather stations in Ant- can retrieve results from anywhere in the 14 VDC during the one-second transm
arctica), oceanography (ocean buoys in world by pUbllC data networks, often sions. QU|escent current is less than
the Atlantic Ocean), and water resources within 20 minutes of transmission. 100 pA. System power budgets are le:

management (Amazon River Basins).  Service Argos currently offers data deliv- than 0.2 Ahrs per day for the ST-13 tra
Because the satellites are polar orbit- €ry via Internet e-mail, Internet Telnet ~ mitter and interface.

ing, the number of passes over a given session, and dial-in modem. Other deliv-

geographic location is a function of the ery services include diskette, tape, and  Using the ARGOS System

site’s latitude. In general, there are abouthard copy. It is important to note when A formal application process is

28 passes per day over the North and  the data is collected, the user is required required to send data via Argos. There

South Poles and about eight passes per to convert the raw binary data back into agjgg 5 monthly charge to use the syste

day at a given location along the equator.decimal format. The Argos satellite Because a radio signal is sent to the s

The satellite is overhead for about 10 instruction manual (supplied with each o " sers must contact their national

minutes per pass. Most users are allowedystem) provides details on accomplismn?elécommunications authority for autho

to transmit a one-second duration data this conversion. rization to use the Argos Upiink freque!

stream every 90 or 200 seconds. The data cv (401650 MH2). Users in the Unitec

stream equates to 16 CSI low-resolution Satellite Hardware y (401. z). Users :

data points. Because the transmitter doeand Datalogger Firmware States must apply for a Federal

not "know" when the satellite is overhead, Campbell Scientific offers the Argos- Communications Commission (FCC)

a data stream must be re-transmitted durCertified ST-13 Transmitter (from License. FCC forms 552 and 159/159
ing a number of intervals to ensure recepTelonics, the same manufacturer as our are required. - .

tion. In general, the higher the site’s lati- GOES-Certified TGT1 Transmitter), a For further information on Argos anc
tude and the less redundancy required tosynchronous interface and cable, a test the FCC visit the following Web sites:
ensure all data is captured, the more dataeceiver, and an optional marine half- http://www.argosinc.com

can be transmitted. wave antenna with mounts. http://www.fcc.goviv]

RF300-series synthesized Meet Campbell Scientific at:
radios are now shipping

Date Exhibit Location
The RF300 series, CSl's new line of UHF- and March
VHF-synthesized data transceivers from Johnson 1-4 Society of Automotive Engineers Detroit, Ml
Data Telemetry Corporation are now shipping. CSJi International Expo
will program these radios with the customer’'s FCC} ; ) _
assigned frequency. The new radios use our RF9%A 4-6 California AquaCU“IUI:e_ASSOCIatIOH Monterey, CA
modem which supports channel selection and power Conference and Exhibit
saving modedy] _
April
. . 20-21 Western Snow Conference South Tahoe, (
Fire weather stations offered )
a
CSI offers specialized weather stations for monir 4-6y Sensors Expo Baltimore, MD
toring conditions indicative of fire danger. These
stations are compatible with Remsoft's WeatherPrg@  June
software, which provides WIMS access and 20-24 Air and Waste Management Association St. Louis, MO
NFDRS computationdy] Annual Meeting and Exhibit
20-24 American Water Works Association Chicago, IL
CSI gear braves Hurricane Georges Annual Conference and Exposition
In September 1998, Hurricane Georges battere
Puerto Rico. For a first-hand account and a look CAMPBELL SC'ENT'F'C, INC.
the data gathered by Dr. Karim Altaii using 815 W. 1800 N. + Logan, Utah 84321-1784 - (435) 753-2342 + FAX (435) 750-9540
Campbell Scientific weather stations, see Offices also located in:  Australia < Canada + England « France -« South Africa

www.campbellsci.com/georges.htial www.campbellsci.com



