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The Vernier LabPro® is a versatile data collection interface that can be used to collect data in a
variety of ways in the classroom or in the field. It can be used with a computer, TI graphing
calculator, Palm™ OS handhelds,' or as a stand-alone data logger. More than 45 sensors are
available, including an Oxygen Gas Sensor, Relative Humidity Sensor, pH Sensor, Ion Selective
Electrodes, Motion Detector, Accelerometers, etc.

By following this guidebook, you will learn to

o Setup and collect data with a Macintosh®or Windows®computer through either the serial or
USB port.

o Setup and collect data with a TI-73, TI-73 Explorer, TI-82, TI-83, TI-83 Plus, TI-83 Plus
Silver Edition, TI-86, T1-89, TI-92, TI-92 Plus, or Voyage 200 Texas Instruments graphing
calculator.

o Use LabPro as a stand-alone data logger, and then retrieve data with a computer or a TI
graphing calculator.

LabPro Components

The LabPro package contains all the parts you need to connect LabPro to a computer or TI
graphing calculator. Those parts include

e LabPro interface e Voltage Probe

e PC serial cable o TI graphing calculator cradle

o Macintosh adapter for serial cable «  Short calculator-to-calculator link cable
o USB cable e User's Manual

e 6-volt AC power supply

The LabPro interface has three buttons, three LEDs, four analog channels (CH 1, CH2,CH 3, and
CH 4), two digital channels (DIG/SONIC 1 and DIG/SONIC 2), a serial computer connection, a
USB computer connection, a piezo speaker, and a calculator 1/O port.

DIG/Senic 1

START/STOP DIG/Seonic 2

Serial and USB
Cradle Release

Buttons

QUICK SETUP

LEDS

1/0 Port

Channel 3

Channel 2
Channel 1 AC Adapter Port

'The Vernier Palm Handheld Data Collection Packages (order code DP-LP, DP-UP, DP-VP, and DP-
DANA) allow LabPro to work with the most popular Palm and Visor handhelds, and the Dana by
AlphaSmart. For details, see WWW.vernier.com.
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The three buttons on the top of LabPro are used for the following purposes:

e TRANSFER begins transfer of calculator programs or applications (apps) between LabPro
and an attached TI graphing calculator.

e QUICK SET-UP clears any data stored in LabPro’s memory, then polls all channels for auto-
ID sensors and sets them up to collect data. QUICK SET-UP is used when neither a computer
nor a calculator is attached to LabPro and works only with auto-ID sensors.

o START/STOP begins sampling for Quick Set-Up. Sampling continues until the default
number of samples is collected or you press START/STOP again. This button also acts as a
manual trigger for certain data-collection modes.

Lights
LabPro has three lights that indicate the LabPro status.
e Red indicates an error condition.

e Yellow indicates that LabPro is ready to collect data samples.
e Green indicates LabPro is collecting data.

Beeps

LabPro has a piezo speaker that makes four kinds of sounds or “beeps.”

e A *“good” beep is a medium tone followed by a high tone.

« A “caution” beep is a medium tone followed by another medium tone.
o A “bad” beep is a medium tone followed by a low tone.

o A “tick” sound is made when a key is pressed.

Appendix B contains a complete description of the conditions that cause these sounds.

Providing Power to LabPro

Batteries or AC power can power LabPro. To use LabPro with batteries, remove the battery compartment
cover from the underside of the interface. Insert four AA batteries and replace the compartment cover. To
use LabPro with the AC power supply, plug the round plug on the 6-volt power supply into the side of the
interface. Shortly after inserting four AA batteries or plugging the power supply into the outlet, the interface
will run through a self-test. You will hear a series of beeps and blinking lights (red; yellow, then green)
indicating a successful power up. If the self-test is not successful, make sure that the batteries are installed
correctly, and that they are still useable.

Connecting Sensors

Sensors can be divided into two basic types—analog and digital. Examples of analog sensors are
Temperature Probes, pH Sensors, Force Sensors, Oxygen Gas Sensors, etc. Up to four analog sensors can
be connected to LabPro. Four jacks for the analog sensors (CH1-CH-4) are located on the same side as the
AC Adapter Port. The analog ports accept British Telecom-style plugs with a right-hand connector.

Examples of digital sensors are Motion Detectors, Radiation Monitors, Photogates, and Rotary Motion

Sensors. Up to two digital sensors can be connected to LabPro. The digital ports (DIG/SONIC), which

accept British Telecom-style plugs with a left-hand connector, are located on the same side as the serial
and USB computer connections.

Connect the sensor to the appropriate port. An important feature of LabPro is its ability to detect auto-ID
sensors, and automatically set up an experiment.” If you are not using sensors with the auto-ID ability, you
can easily set them up with the experiments provided with the Logger Pro software.

2 The Vernier lab manuals contain experiment files with sensor and mode settings.

2 Vernier LabPro User’'s Manual





[image: image4.jpg]Using LabPro with a Computer

This section provides the basics for collecting data with LabPro on a Macintosh or Windows
computer. All you have to do is connect LabPro, install the software, attach one or more sensors,

start the Logger Pro® software, and you are ready to collect data.

Computer and Software Requirements

To use LabPro on a computer, you will need Logger Pro software® running on a Power Macintosh or
Pentium or compatible PC. Check the Logger Pro software for system requirements.

Before you continue, check to see that Logger Pro is installed on your computer. If not, now
would be a good time to install it. The Logger Pro Quick Reference Manual describes the
software installation.

Attaching LabPro to a Computer

The LabPro computer connection is located on the right side of the interface. The sliding door
found there can be moved left to reveal the serial port or to the right to reveal the USB port.

Serial Port and Digital Channels (USB Port is behind the sliding door)

Serial Connection to a Macintosh Computer

Attach the rectangular end of the Macintosh serial adapter to the PC serial cable. Plug the round
end of the Macintosh serial adapter into the computer’s modem or printer port. Slide the door on
the computer connection to the left and plug the other end of the serial cable into the serial
connection on LabPro.

USB Connection to a Macintosh Computer

Slide the door on the computer connection to the right and plug the square end of the USB cable
into the LabPro USB connection. Plug the other end of the USB cable into the USB port on the
Macintosh computer.

Serial Connection to a PC

Slide the door on the computer connection to the left and plug the round mini-DIN end of the PC
serial cable into the serial connection on LabPro. Plug the other end of the serial cable into the
serial port on the computer.

USB Connection to a PC

Slide the door on the computer connection to the right and plug the square end of the USB cable intc
the LabPro USB connection. Plug the other end of the USB cable into the USB port on the PC.

3 You will need Logger Pro version 2.0 or higher.
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Locate the Logger Pro icon on your computer and double-click on it, or use the Start menu
(Windows 95/98/2000/NT/ME/XP). An important feature of LabPro is its ability to detect auto-ID
sensors, and automatically set up an experiment.*

If Logger Pro does not detect your LabPro and/or a sensor is not connected, the Collect button will
be faded. Make certain that you have LabPro connected to a serial or USB port of your computer and
that it has power. Choose Connect Interface from the Experiment menu. The computer will attempt
to communicate with LabPro. If you see the following message,” then Logger Pro is having trouble
communicating with LabPro. Select the correct port or check your current port and click OK. If this
does not work, consult Appendix A.

t No USB devices or serial ports were
found on the system. If you are

using USB, you may need to check
the connections and power to the

device.
Windows Setup Interface Dialog Box Mac Setup Interface Dialog Box

If you have connected a Stainless-Steel Temperature Probe and the computer has detected the LabPro
interface, you will see the following screen, which shows a graph of Temperature vs. Time along
with a current reading at the top.

$

|
e
¥

Notice how the program automatically identified the temperature probe (an auto-ID sensor). The
current temperature reading is displayed in the status bar at the top of the screen. The default data
collection mode is time graph. In this example, you have a Temperature Probe, reading in Celsius,
and collecting data as a function of time for 120 seconds. If you now disconnect the Temperature
Probe, connect a different auto-ID sensor, and choose New from the File menu, Logger Pro will
set up a new experiment for the new sensor.

“The Vernier lab manuals (see Appendix C) also contain experiment files with sensor and mode settings.
S The dialog boxes and screen displayed are from Logger Pro 3. Logger Pro 2 dialog boxes are slightly
different.
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This section provides the basic steps for collecting data with LabPro and a Texas Instruments
graphing calculator. All you have to do is connect the hardware pieces to the calculator, attach one
or more sensors, start the DataMate calculator program, and you are ready to collect data.®

LabPro Interface, TI-83 Plus Calculator, and Stainless-Steel Temperature Probe

Calculator Requirements

LabPro can be used with any of these TI graphing calculators:

e TI-73, TI-73 Explorer o TI-89

o TI-82 o TI92

o TI-83 e TI-92 Plus
e TI-83 Plus, TI-83 Plus Silver Edition * Voyage 200
e TI-86

Connecting the Equipment
The first step is to connect the calculator and LabPro.

Insert the upper end of the calculator into the cradle.

Press down on the lower end of the calculator until it snaps into place.

Slide the bottom of the cradle onto the top of LabPro until it clicks in place.

Plug one end of the LabPro-to-calculator cable into the I/O port in the lower end of the
calculator. Plug the other end into LabPro.

B

6 <

The DataMate program supports all of the Vernier analog sensors, e.g. temperature, pH, force, and the
Motion Detector. Calculator support for photogates, radiation counters, drop counters, and rotary motion
sensors is through separate programs. See the manual Beyond DataMate for details.
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When it is time to collect data, you will run a program called DataMate on the calculator. Chances
are that DataMate is not on your calculator, but it is very easy to install.

1.

Prepare the calculator to receive the program:

For the TI-73, TI-73 Explorer, TI-82, TI-83, TI-83 Plus, and TI-83 Plus Silver Edition,
turn on your calculator and press [LINK] (on the TI-73 press (APPS_), then select
Link...). Press (_» ) to RECEIVE, then press (Waiting... appears on your
screen).

For the TI-86, turn on your calculator and press (2 ] [LINK], then press
(Waiting... appears on your screen).

For the TI-89, TI-92, TI-92 Plus, and Voyage 200,” turn on your calculator and make sure
that the calculator is on the Home screen. (You do not need to put the calculator into the
Receiving mode as is required with the other calculators.)

Press the Transfer button on LabPro. “Receiving...” followed by a list of the loaded programs
(or application) is displayed on the calculator.

A “Done” message on the calculator and two beeps from LabPro will indicate the transfer is
complete. Press [QUIT].

Verify that the programs have been successfully loaded.

On the TI-82, TI-83, press to see DATAMATE and its subprograms.

On the TI-73, TI-73 Explorer, TI-83 Plus and TI-83 Plus Silver Edition, press to
see DATAMATE.

On the TI-86, press then (_F1_J to see DATAMATE and its subprograms.

On the TI-89, TI-92, TI-92 Plus, and Voyage 200, press [VAR-LINK] to see
DATAMATE and its subprograms.

Starting the DataMate Program and Preparing to Collect Data

Use the following steps to start the DataMate program on your calculator:
TI-82, and TI-83 Calculators:

Press , then press the calculator key for the number that precedes

DATAMATE (usually (_1_J). Press (ENTER). An introductory screen will
appear, followed by the main screen.

TI-73, TI-73 Explorer, TI-83 Plus and TI-83 Plus Silver Edition
Calculators:

WERNTER SOFTHARE

DATHKATE
WEREAZ)

RoN: 3 2000

Press (775 ), then press the calculator key for the number that precedes

DATAMATE. Press (Enter). An introductory screen will appear, followed by
the main screen.

7 A faster DataMate application is available for the TI-89, TI-92 Plus, and Voyage 200. Visit
www.vernier.com/calc/datamate.html to download it.

Vernier LabPro User's Manual
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Press (PAaw ), press (7] to select < NAMES >, and press the menu key that
represents DataMate. (< DATAM > is usually (71 J). Press (ENTER), and wait
for the main screen to load.

TI-89, TI-92, TI-92 Plus, and Voyage 200 Calculators:

Press VAR-LINK]. Use the cursor pad to scroll down to “datamate”,
then press . Press () to complete the open parenthesis of
““datamate(” on the entry line. Press (EnTER ). An introductory screen will
appear, followed by the main screen.

After the program begins, the calculator will try to communicate with the
interface and check for auto-ID sensors. If this communication is successful, the W
main screen (shown below) will appear. If the calculator cannot establish a link [2:H0_INTERFACE
with LabPro, this menu appears. If you choose Continue With Interface, the e
program will continue trying to communicate with the interface. If the calculator
cannot establish a link with LabPro, a Link Error message will appear. Check
that LabPro has power and that the link cable is properly connected. This
message will continue to appear until the link problem is fixed.

This is the main screen that appears after the calculator and interface are
communicating. In this example a Stainless-Steel Temperature Probe was (O 42 TEHFCE) s
connected and DataMate automatically identified the Temperature Probe,
displayed the channel it was connected to and the current reading. DataMate also
sets up a default time graph experiment for auto-ID sensors. In this example, an
experiment was set up to collect data for 180 seconds.

Al
1
ZETRRT 00LS'
ZAGRRFH  GQUIT

You are now ready to collect data. The next section is a tutorial that uses our Stainless-Steel
Temperature Probe to investigate the response time of the Temperature Probe.

Where to Go Next

You may want experiments for a particular course, or detailed information on LabPro or Logger
Pro. The Logger Pro tutorials are a great way to get acquainted with LabPro. The following
manuals provide additional help. They are described in Appendix C.

Lab Books Manuals

Physical Science with Calculators DataMate Guidebook

Biology with Calculators Beyond DataMate manual
Chemistry with Calculators LabPro Technical Reference Manual

Physics with Calculators

Real-World Math with CBL 2 and LabPro

Water Quality with Calculators

Earth Science with Calculators

Middle School Science with Calculators

Nuclear Radiation with Computers and Calculators

Vernier LabPro User's Manual 9
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In addition to using LabPro with a computer, a calculator, or as a stand-alone device, LabPro can also
be used to collect data with Palm® OS handhelds including Palm, Visor, and Dana from AlphaSmart.

In short, load Data Pro software onto your Palm or Visor handheld, connect the handheld to your LabPro,
attach a Vernier sensor, and begin collecting data. For details, see http:/www. vernier.com/palm.

Data Pro Software

« Supports more than 40 Vernier sensors using LabPro’s analog and digital channels.

- Supports Vernier auto-ID sensors. Data Pro is able to identify the sensor, load
calibrations, and assign labels and units.

. Using the Palm stylus, you can quickly navigate between the data table, graphs of data,
and analysis tools, or zoom in on regions of data on graphs.

Supported Handheld Devices

« Palm handheld, Palm OS 3.3 or newer recommended:
m125, m130, m500, m505, or m515
m100, m103, I1I, T, [Me, IIIx, or Ilxe

. Visor-connector handheld: Visor, Platinum, Visor Neo, Visor Prism, Visor Pro
« Dana by AlphaSmart

i
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View your collected data in a data table
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' Sensors ’ Compatibility/Price Chart

LabPro, CBL, or CBL 2 Go!Link SBlor ULI

SEnsors Order Code Price | Order Code Price | Order Code Price
3-Axis Accelerometer 3D-BTA $199 3D-DIN (ULl only)  $199
25-g Accelerometer ACC-BTA $99 | ACC-BTA $99 [ ACC-DIN (ULl only) $101
Low-g Accelerometer LGA-BTA $98 | LGA-BTA $98| LGA-DIN $100
Barometer BAR-BTA $58 | BAR-BTA $58 | BAR-DIN $56
€O, Gas Sensor CO2-BTA $249 CO2-DIN $251
Colorimeter COL-BTA $110 [ COL-BTA $110] COL-DIN $112
Conductivity Probe CON-BTA $89 | CON-BTA $89 [ CON-DIN $79
Current Probe DCP-BTA $37 | DCP-BTA $37 (use CV-DIN)
Differential Voltage Probe = - DVP-BTA $35 | DVP-BTA $35 {use CV-DIN)
Digital Control Unit DCU-BTD*t $61
Direct-Connect Temperature Probe (use TMP-BTA) (use TMP-BTA) DCT-DIN $28
Dissolved Oxygen Probe DO-BTA $191 | DO-BTA $191| DO-DIN $189
Drop Counter VDC-BTD® $88 |
Dual-Range Force Sensor DFS-BTA $109 | DFS-BTA $109 | DFS-DIN $111
EKG Sensor_ W EKG-BTA | $182 [EKG-BTA $142 [ EKG-DIN $140
Electrode Amplifier EA-BTA $40 | EA-BTA $40
Exercise Heart Rate Monitor EHR-BTA $91 | EHR-BTA $91[ EHR-DIN $89
Extra-Long Temperature Probe TPL-BTA $70 | TPL-BTA $70| TPL-DIN $68
Flow Rate Sensor FLO-BTA $129 | FLO-BTA $129] FLO-DIN $128
Force Plate FP-BTA $199 | FP-BTA $199| FP-DIN $202
Gas Pressure Sensor GPS-BTA $75 | GPS-BTA $75] GPS-DIN $77
Instrumentation Amplifier INA-BTA $51 | INA-BTA $51] INA-DIN $49
‘Ammonium lon-Selective Electrode NH4-BTA $165 | NH4-BTA ~ $165[ NH4-DIN $163
Calcium lon-Selective Electrode CA-BTA $165 | CA-BTA $165 | CA-DIN $163
Chloride lon-Selective Electrode CLBTA $165 | CL-BTA $165] CL-DIN $163
Nitrate lon-Selective Electrode NO3-BTA $165 | NO3-BTA $165 | NO3-DIN $163
Light Sensor =~ LSBTA $45 | LS-BTA $45] LS-DIN 47
Magnetic Field Sensor MG-BTA $54 [ MG-8TA $54| MG-DIN $56
Microphone  © MCA-BTA $35 it MCA-ULI (ULl only) - $30
Motion Detector MD-BTD $69 MD-ULI (ULl only)  $70
0, Gas Sensor o [o287A $186 |02BTA . $186[ O2DIN. $184
ORP Sensor ORP-BTA $79 | ORP-BTA $79| ORP-DIN $81
pH Sensor g PH-BTA $74 [PH-BTA “S7A[PH-DINT 872
Photogate VPG-BTD* $43 VPG-DG (ULl only)  $40
Radiation Monitor RM-BTD* $209 T RM-DG (ULl only)  $208
Relative Humidity Sensor RH-BTA $67 | RH-BTA $67 | RH-DIN $65
Respiration Monitor Belt (requires GPS-6TA) RMB $58 [RMB T $58[RMB T $58
Rotary Motion Sensor RMS-BTD#T $195 RMS-ULI (ULl only) $193
Sound Level Meter SLM-BTA $209 [SLM-BTA~ $209|SLM-DIN " $207
Stainless Steel Temperature Probe TMP-BTA $29 | TMP-BTA $29 (use DCT-DIN)
Student Radiation Monitor SRM-BTD* $155 “| SRM-DG (ULl only) $154
Surface Temperature Sensor STS-BTA $21 [ STS-BTA $21
Thermocouple TCA-BTA $37 [TCABTA: $37[TCADIN $35
Turbidity Sensor TRB-BTA $99 | TRB-BTA $37| TRB-DIN $105
UVA Sensor UVA-BTA $98 | UVA-BTA $98[ UVA-DIN $100
UVB Sensor UVB-BTA $99 | UVB-BTA $99| UVB-DIN $101
Voltage Probe VP-BTA $9 | VP-BTA $9] VP-DIN 7

« See the sensor description on the following pages to order the correct sensor for the original CBL.
# Not compatible with original CBL.

 Not compatible with Palm OS handhelds. Sensors marked with the Auto-ID icon will be

automatically detected and set up for data

QX  collection when used with LabPro or Go!Link.
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A good way to acquaint yourself with LabPro is by performing a simple experiment. Using this
tutorial you will take measurements using a Temperature Probe. Just follow the simple steps and
you are well on your way to collecting and analyzing data with a calculator.

MATERIALS

TI graphing calculator

LabPro interface

Vernier Stainless-Steel Temperature Probe

One 250-mL beaker or cup | |
100 mL hot water |

PROCEDURE

1. Place about 100 mL of hot water into a 250-mL beaker or a cup.

2. Plug the Stainless-Steel Temperature Probe into channel CH 1 on LabPro, and lay the
Temperature Probe on the tabletop.

3. Start the DataMate program. Press to reset the program. DataMate will detect
the auto-ID sensor, set the data collection parameters, and display the current sensor
reading. The experiment will collect temperature for 180 seconds.

4. Select START to begin data collection.

5. Wait about 10 seconds and place the Temperature Sensor into the cup of hot water as
shown above. A live graph will appear on the calculator screen. You can either allow
DataMate to complete data collection or press the key to stop data collection.

6. After the data collection is complete, an autoscaled graph of the data will appear.
Notice that the probe does not read the new temperature instantly; it takes a little
while to respond. This is a characteristic of the sensor. Use the > or C=Jkeys
(or the cursor pad on the TI-92) to examine the data points along the displayed curve
of temperature vs. time. As you move the cursor right or left, the time (X) and
temperature (Y) values of each data point are displayed below the graph. Move the
cursor to the point when the probe was first placed in the hot water. Record that time.
Move the cursor to find the highest temperature and record that time. How long did it
take for the temperature sensor to stabilize at the water’s temperature?

This tutorial is an example of how easy it is to collect and analyze data with LabPro and
a Tl graphing calculator. The auto-ID Stainless-Steel Temperature Probe simplified the
experiment setup, but the use of non auto-ID sensors is easy too. All you have to do is
select SETUP on the main screen of DataMate. This will take you to the Setup screen.
From here you can set up non auto-ID sensors and make changes to the data collection
mode. Complete details on these procedures can be found in the DataMate Guidebook.
Full sets of experiments are available in our lab manuals.
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