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ABOUT THIS GUIDE

LabQuest 3, released in August 2020, ships with a Quick-Start Guide to get you started with
basic data collection and analysis. The LabQuest 3 User Manual is an extended guide detailing

the hardware and software features of LabQuest 3.
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SAFETY INFORMATION

Federal Communication Commission Interference Statement

This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to Part 15 of the FCC rules. These limits are designed to provide reasonable protection
against harmful interference in a residential installation. This equipment generates, uses and can
radiate radio frequency energy and, if not installed and used in accordance with the instructions,
may cause harmful interference to radio communications. However, there is no guarantee that
interference will not occur in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined by turning the equipment
off and on, the user is encouraged to try to correct the interference by one or more of the
following measures:

Reorient or relocate the receiving antenna.

Increase the separation between the equipment and receiver.

Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

Consult the dealer or an experienced radio/TV technician for help.

FCC Caution

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

(1) this device may not cause harmful interference and

(2) this device must accept any interference received, including interference that may cause
undesired operation

RF Exposure Warning

The equipment complies with RF exposure limits set forth for an uncontrolled environment. The
antenna(s) used for this transmitter must not be co-located or operating in conjunction with any
other antenna or transmitter.

You are cautioned that changes or modifications not expressly approved by the party responsible
for compliance could void your authority to operate the equipment.
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IC Statement

This device contains licence-exempt transmitter(s)/receiver(s) that comply with Innovation,
Science and Economic Development Canada’s licence-exempt RSS(s). Operation is subject to
the following two conditions:

1. This device may not cause interference.

2. This device must accept any interference, including interference that may cause undesired
operation of the device.

Industry Canada - Class B This digital apparatus does not exceed the Class B limits for radio
noise emissions from digital apparatus as set out in the interference-causing equipment standard
entitled “Digital Apparatus,” ICES-003 of Industry Canada. Operation is subject to the following
two conditions: (1) this device may not cause interference, and (2) this device must accept any
interference, including interference that may cause undesired operation of the device. To reduce
potential radio interference to other users, the antenna type and its gain should be so chosen that
the equivalent isotropically radiated power (e.1.r.p.) is not more than that permitted for successful
communication.

RF exposure warning: The equipment complies with RF exposure limits set forth for an
uncontrolled environment. The antenna(s) used for this transmitter must not be co-located or
operating in conjunction with any other antenna or transmitter.

L ’émetteur/récepteur exempt de licence contenu dans le présent appareil est conforme aux CNR
d’Innovation, Sciences et Développement économique Canada applicables aux appareils radio
exempts de licence. L exploitation est autorisée aux deux conditions suivantes :

1. L’appareil ne doit pas produire de brouillage;

2. L’appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est
susceptible d’en compromettre le fonctionnement

Cet appareil numérique respecte les limites de bruits radioélectriques applicables aux appareils
numériques de Classe B prescrites dans la norme sur le materiel interférant-brouilleur:
“Appareils Numeriques,” NMB-003 édictée par industrie Canada. L’utilisation est soumise
aux deux conditions suivantes: (1) cet appareil ne peut causer d’interférences, et (2) cet appareil
doit accepter toutes interférences, y comprises celles susceptibles de provoquer un
disfonctionnement du dispositif. Afin de réduire les interférences radio potentielles pour les
autres utilisateurs, le type d’antenne et son gain doivent étre choisie de telle facon que
I’équivalent de puissance isotrope émis (e.i.r.p) n’est pas plus grand que celui permis pour une
communication établie.

Avertissement d’exposition RF: L’équipement est conforme aux limites d’exposition aux RF
établies pour un environnement non supervisé. L antenne (s) utilisée pour ce transmetteur ne
doit pas étre jumelés ou fonctionner en conjonction avec toute autre antenne ou transmetteur.
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. GETTING STARTED WITH LABQUEST® 3

What’s Included

LabQuest 3 interface
Rechargeable battery (in unit)
AC power adapter

USB Computer connection cable
Quick-Start guide

Preparing for First Time Use

Remove the Protective Battery Tab

LabQuest ships with the battery in place; however, there is a protective tab covering the battery
contacts that must be removed. Remove the battery and discard the tab before using LabQuest.

Remove the Protective Screen Covering

Remove and discard the protective screen cover that comes on the unit. This cover is intended to
prevent damage to the screen during shipping. It is not intended as a protective cover for
everyday use.

Charge Overnight

We recommend charging the battery for at least 12 hours prior to using LabQuest for the first
time on battery power. To do this, connect the included power adapter to LabQuest and an AC
power source. You can also charge LabQuest using the LabQuest Charging Station/ (order
code LQ3-CRG, sold separately).

LabQuest uses a high-quality lithium-ion battery. This is the same chemistry used in premium
laptop and cell phone batteries, and you can expect similar performance. There is never a need to
condition the battery by regular full discharge/charge cycles.

It is safe to leave the battery charging indefinitely. There is no need to fully discharge the battery
before charging. Battery life will depend on the sensors used, but in most cases, you can obtain
six or more hours of use before recharging. We recommend charging LabQuest overnight to start
the next day with a full charge. For more details about the battery, see LabQuest Battery.

Powering on LabQuest

Press the power button located on the top of the unit, near the left edge. LabQuest will complete
its booting procedure and automatically launch the LabQuest App. This can take 45 seconds to
complete.
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If the screen momentarily shows a charge battery icon or does not light after a moment, check to
be sure you have removed the protective battery tab and properly replaced the battery. Connect
the power adapter to LabQuest and to an AC power source, and then try the power button again.

Power Button Behavior

Power on/Resume — If the screen is off for any reason (LabQuest is shutdown, suspended, or the
screen is off to conserve battery power), press and release the power button to turn LabQuest on.

If LabQuest was shut down, it will need to fully boot, taking about 45 seconds. If LabQuest was
only suspended, it will take only a few seconds to come on. If the screen is only powered off,
pressing the power button will turn the screen back on immediately.

Suspend — When LabQuest is on, press and release the power button once to put LabQuest into a
suspend mode. In this mode, LabQuest uses less power but the battery can still drain.

Shut down — To shut down LabQuest, press and hold the power button for about five seconds. A
message indicating the unit is shutting down is displayed on the screen. Release the power button
and wait for LabQuest to shut down. To cancel the shutdown procedure, tap Cancel before the
countdown is complete. This is the lowest energy state of the device, but the battery can still
drain very slowly.

Forced shutdown — If you hold the power button down for more than eight seconds, LabQuest
powers off uncleanly. This should be avoided whenever possible as it is equivalent to pulling the
battery out of the unit while it is running. You will likely lose your data and potentially cause file
system corruption, so only do this if you have no other way to power off the unit.

Using the Touch Screen

LabQuest has a capacitive touch screen like those found on tablets and smart phones. LabQuest
is controlled primarily by touching the screen. If desired, you can use a stylus design for
capacitive touch screens with this device (not included).

Common Gestures
Single-tap — Use a single-tap to interact with most objects on the device.
Touch and drag — Use touch and drag to select regions on a graph or to scroll through menus.

Long Press — Use the long press to activate special functionality on some objects such as holding
down the keyboard shift key to enable shift lock.

Two-Finger Pinch/Zoom/Pan — Use this gesture to manually scale graphs or pan the data table.

Double-tap — Double-tap to scale the graph to fit the data or to edit elements of the data table
such as cell data (when allowed), column name, or dataset name.

Single-finger swipe (from edges) — This gesture is used to change what app is displayed. See
Device Navigation below for more information.
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Device Navigation

Using the Top Notification Bar

Tap or swipe down from the home side of the
Notification bar to access applications available on
LabQuest. Tap to launch an app or return to an app
already running.

The home side of the Notification bar shows the
apps that are currently running. The LabQuest App
launches by default when the unit is powered on.

Tap or swipe down from the settings-side of the

Notification bar to customize the LabQuest settings.

The settings side of the Notification bar shows
battery level and charging status as well as Wi-Fi
and GPS signal strength. (GPS signal strength is

only shown when the GPS sensor is being used. See

Internal Sensors for more details.)

Switching Between Running Apps

Audlo Functlon

= LAGCMLL App | Gemeratar
;1;': Caloulator g Camara App
0 Lab Viewss 1 L3 Tauch Tracker
| P | Pariodic Tabie 'f':'_ Pawer Ampkifier
E Saund Mecosrder | Stopwatch
Settlngs

. System
g Woms L intormanion
P'M:‘r:l::::" . Light & Pawar
13, Thime & Date bl Langruages
() meboat @ Shait Down

Sﬂ Connections

Swipe left or right from the edge of the screen to switch between running apps. The app order is
represented by the app icons in the notification bar. The order that the icons appear relates to the

order the apps were initially launched.

LabQuest App Navigation

The LabQuest App Meter, Graph, Table, and Notes screens are accessed by tapping the
associated tab icons. For more information, see Navigating LabQuest App.




Getting Started with LabQuest® 3

Customizing the Settings

Tap or swipe down from the settings side of the Notification Bar to access the apps that control
the device settings.

Viarnior

Connections — Wi-Fi, Data Sharing, and Email Settings

Use the Connections app to connect your device to a
Wi-Fi network. Tap the network icon to connect to an K on ) | [
available wireless network.

E E Drtm Grarmg (=]
TIP! Data Sharing requires connection to a Wi-Fi E% - o
network. Email requires connection to a Wi-Fi network L2 =
with internet connectivity. mn 1000 208

Advanced Preferences i T e

LabQuest App

Advanced feature options can be found in Advanced
Preferences. Tap on the name of the feature you are
interested in to view details and edit the settings.

Domin Tios i 1 s it il ] e st iy o v
i aptore) (e ek Safas peul juid 1 bl el il

[
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Audio

Use the slider to adjust the volume of the built-in
speaker or the Audio Out port. You can also enable
system sounds, such as a chirping sound, when the unit
powers off.

Language

Specify the language you want LabQuest to use when
displaying text.

Light & Power

Adjust the screen brightness and select different power
profiles that can help extend your battery life between
charges. When using AC power, you can select to have
the screen always on.

Battery AC
Dim screen after 1 minute after 2 minutes
Screen off after 3 minutes | after 5 minutes'
Suspend? after 30 minutes | after 60 minutes
Shut down? after 2 days after 2 days

! After 15 minutes while collecting data
2 Unit will not suspend/shutdown while collecting data

Time & Date

Set the LabQuest time and date. The time and date are
used to timestamp when files are saved and when data
collection begins (used with Logger Pro 3 software).

TIP! When connected to a Wi-Fi network, the time and
date are automatically updated. The time zone is not
updated.

LabCest Volme i I R

Ertamal Volime i I o

B Systemn Soundz

Curmart Lirpomge

N—hﬂﬂ-m

Sormen rightnass ) e —

G00 nOn S TTEEN wWhEn [ AL PO

Set Thvs & ate

]
1L

15 {1] ¥ b | 5
0
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Connecting Sensors

Wired Sensors ¥ Flle Sensors

Connect your wired sensor to the appropriate sensor
port. LabQuest App will automatically set the default CH 1: Temperature
collection rate for the sensor.

Three analog ports
for use with most
Sensors, such as
temperature, pH, and
CO, sensars.

Two digital sensor ports
for use with motion detectors,

photogates, drop counfers,
and more. USB port for use with

USE sensors, flash drive,
or other USE peripherals.

Analog Sensor Ports (CH 1, CH 2 and CH 3) — LabQuest has three sensor ports for analog
sensors such as our pH Sensor, Temperature Probe, and Force Sensor. Also included are two
full-size USB ports for USB sensors such as spectrometers, USB flash drives, and other USB
peripherals.

Digital Sensor Ports (DIG 1 and DIG2) — LabQuest has two digital sensor ports for Motion
Detectors, Drop Counters, and other digital sensors.

Full-sized USB Ports—LabQuest has two full-size USB ports for USB sensors such
Go Direct sensors, Go!Temp, and Go! Motion. These ports can also be used with USB flash
drives and other peripherals.

Additional ports (not for use with sensors)
Audio out port — This port is for use with our Power Amplifier, headphones, or speakers.

Micro-USB port — This port is for using LabQuest as a sensor interface with a computer or
Chromebook™.



LabQuest® 3 — User Manual

Wireless Sensors

Choose New from the File menu. Power on the sensor,
tap Sensors P> Wireless Device Setup, and choose the
matching sensor type.

Select your sensor from the list of available sensors and
tap OK.

LabQuest App will automatically set the default
collection rate for the sensor. For additional
information, see Sensor Setup.

TIP! At most, three Go Direct sensors and three Go
Wireless sensors can be connected at a time. You will
be prevented from attempting to connect a fourth
Sensor.

Internal Sensors

LabQuest also has two built-in sensors, GPS and
microphone.

To enable an internal sensor, choose Sensor Setup from
the Sensors menu. Within the Sensor Setup dialog box,
select the check box to enable the associated sensor.
Tap OK to return to the Meter screen.

LabQuest will automatically set the default data-
collection rate for the sensor.

Data Collection....
Wireless Device Setup

Name -
GDX-COL 02100259 ]
GDX-IMG 01100186

GRX-CON 0310030

GDX-FOR 07100172

GDX-DC 05100009

GOX-CUR 0I1000AS

GDX-LC 09100177

GOX-ACC OH1017HA

GOX-FOR 07105000 T

GNYACT NI AYARN

Go Direct Setup

#) Flle Sensors

CH 1: Temperature

CH1 Ne Sensor

2 Ho Sersar

DiG 1 N Serar

DG o Sensor
Accelerameter ()  Accelernmater (Y]
Acteleroimeter (21 Light Sarmar
w

Sensor Setup |Cancel| OK
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GPS — The internal GPS collects latitude, longitude, 3

and altitude readings, and may be usc?d with other T Eaiida s
sensors. You can choose units of decimal degrees, e |
degree minutes, or UTM. 45.25360 ° =il

) ] INT: Longitude
TIP! It may take 15 minutes or more to acquire

signals from enough GPS satellites to report your -123.11285°
position. This is especially true the first time you
use the sensor or after not using the sensor for a
while. We do not recommend using GPS indoors.

e Microphone — The internal Microphone is located
on the back of LabQuest, below and to the right of
the power button as shown below. The sensor is
used to show waveforms of the sound inputs. It
does not measure sound level (decibels). 2 .696

INT: Sound Pressure

TIP! This sensor cannot be used with external
Sensors.

Internal =/. LABQUEST’
light sensor - ¥l File Sensors
Internal

microphone

&
2
i
-




Il. QUICK START TO DATA COLLECTION AND ANALYSIS

Follow these steps to quickly get started with basic data  LAEEETE
collection. For more detailed instructions, see Data '
Collection.

1. Press and release the power button located on the
top edge of LabQuest to turn on the unit.
LabQuest App launches automatically.

2. Connect a sensor.
Choose New from the File menu. Connect your

sensor as described in the Connecting Sensors
section.

LabQuest App will auto-ID the connected sensor
and automatically set the default collection rate for
the sensor.

3. Tap Collect | # . LabQuest App switches to the L \
Graph Screen and data collection begins. Data are “G' :J::mr;!'
collected in real time. fl-!- 20,

2|
You can stop collection early by tapping 8l
Stop | & . H
Once data collection is complete, the graph = Time (&l oz 2.0

automatically scales the graph to fit the data.

4. Tap the graph to examine a point of interest. The
coordinates of the point are shown in the panel to
the right of the graph. Tap another point or tap the
Examine buttons to move the cursor left *=-#"and
right 4=,

TIP! You can pan and zoom the graph as desired
using a two-finger pinch gesture. Double-tap the
graph to rescale the graph to fit the data.
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5. To select a region of data for analysis, touch-and-drag across the graph to highlight the

10

desired region.

TIP! To analyze all data, you do not need to select a region first.

Statistics

To view statistics for the selected data on the Graph
screen, choose Statistics from the Analyze menu.
Tap the check box to select a data column. The
statistics information is then displayed in the panel
to the right of the graph.

To remove the displayed statistics, tap Analyze on
the Graph screen, choose Statistics, and then tap the
checked box to clear the selection.

Curve Fit

To fit a curve to the selected data on the Graph
screen, choose Curve Fit from the Analyze menu.
Tap the check box to select a data column. Tap
Choose Fit and choose the desired fit equation.
(The Linear fit is shown by default.)

LabQuest automatically determines and displays
the fit coefficients and displays a preview of the
curve fit on the graph. Tap OK to apply the fit and
return to the Graph screen.

7 R
o 1] G
i ! Termperature
sl # 527.8°C
(=1 f Statsins
; f min 278 @ 1305
=1 | max: 3.9 @ 29.0
& mean; 29.9
E L td. dev: 1. X967
al |mlu: 204
| . oy 5.1
Fad | L - < Time
0= Tiene (x) I—-1h'|a>| 1305
- u
_ FPositionvs Time B Eamion:
clllurr Quadratic .:,
{ Coefficients:
-E | \ y o= Ax" 24 Bx4C
i | '.-'_ \ A 4, 7096
\ A y il 6.4735
r‘ \, II-"“ | c -1. 7978
i an  Tmeiw T i e
Curve Fit Cancel | O%
. S

To remove the fit, choose Curve Fit from the Analyze Menu, and then select the checked box

to clear the selection.

TIP! The Curve Fit coefficients cannot be manually adjusted. To enter your own
parameters, see the Model tool within Data Analysis.




lll. LABQUEST® APP

The data-collection and analysis software, LabQuest App, is the heart of LabQuest. When you
turn on LabQuest, the LabQuest App starts automatically. If the LabQuest App is not displayed
on your screen, launch LabQuest App £ from the app home screen.

Navigating LabQuest App
LabQuest App has four different screens. Tap on the desired tab to display the associated screen.

Table
Meter Graph Lab instructions

#¥i File Sensors TEHE Notes

LabQuest App
2 Meter screen — Set up sensors, set data-collection 3 File Senscrs
parameters, and see a meter for your connected
Sensors.

CH 1: Temperature

For a detailed description of how the Meter screen
is used for data collection, see Data Collection.

11
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" Graph screen — See a graph of your data and
perform analyses, including curve fits.

For a detailed description of how the Graph screen
is used for data analysis, see Data Analysis.

B Table screen — See a tabular representation of your

Data Set =
data, create calculated columns, and manually enter e P I TR EO iy | Eae T
data.
2 0.57 7.4 B.5
. .. 3 0.34 T.3 8.9
For a detailed description of how the Table screen 4 0.34 7.0 10.0
is used for data analysis, see Error! Reference : B ! B
& 0.32 6.6 10.9
source not found.. 7 0.30 6.5 1.5}
“ Notes screen — Record observations about your
. Released probe after 30
experiment.
For more information, see Adding Notes to Your
Experiment.
Jwlefritiylulijolp] = Fiz
alsjld]f]alh k | =
T Jzlx]c]v]b]n]m Dooe

File Menu

A LabQuest App file can contain data-collection settings, graphs, data tables, analyses, and even
notes. These files have a .gmbl extension and can be saved to the internal storage space on
LabQuest or to a USB flash drive. LabQuest App files can also be opened and manipulated on a
computer with Logger Pro® 3 or Logger Lite software.

All tabs within LabQuest App share the same File menu, which is similar to the File menu on a
computer. From the File menu, you can perform a number of tasks related to LabQuest App files,
such as opening, saving, and closing files, as well as adjusting file settings, printing, and more.

New — Choose New from the File menu to reset all #_ Sensors | ss= 8
data-collection parameters and sensor calibrations back | '
to default values. If you have unsaved data, you will be
prompted to either save or discard the data before
continuing.

12
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Open — Choose Open from the File menu to display a
list of files that you have saved on LabQuest. To open a
file, tap the file name and tap Open.

TIP! If you have a USB flash drive connected when
you access the dialog, the dialog will default to
showing you files from your flash drive.

Save — Choose Save from the File menu to display the
Save As dialog box where you can tap on a source icon
( BUSB, ElLabQuest) to select a destination. Tap in
the File name field to assign a name to the file.

TIP! If you have a USB flash drive connected when
you access the dialog, the dialog will default to saving
files to your flash drive.

Delete — Choose Delete from the File menu to display a
file list similar to the open file dialog. Tap on a source
icon (@ USB, E LabQuest) to select the source where
the file is located, tap the desired file name, and tap
Delete. You can delete only one file at a time.

TIP! If you have a USB flash drive connected when
you access the dialog, the dialog will default to
selecting files to deleting from your flash drive.

Email — Choose Email from the File menu to email a
Data File, Graph, Text File, or screenshot from the
current file.

LabQuest must be connected to a wireless network
while connected to the internet to use this feature. For
detailed instructions on setting up email, see Emailing

from LabQuest.

Export— Choose Export from the File menu to export
the current data file in a text format for use with other
applications. A USB flash drive must be attached to
your LabQuest in order to use this feature.

A typical use of this feature is to export a text file to a
USB flash drive for further data manipulation on a
computer with a spreadsheet program. The exported
tab-delimited file contains all column values from all

g B8O
Name * Modified .
30v 22-03-12.qmbl 03/22/2012
periodic_table_data.gmhbl 037202012
svis colors.gmbl 047262012
Open File Cancel  Opan
= ] e
dats el
mages " CAORIOLE
paricic,_tabi i G7I9F030
Save sa P mp—
ﬂ data
- " CAORIOLE
| B pwriotc pmmie dnmb _ 0nian]
Delete Fila ree—  E—

LatOret S dret

Craats Efmiasd

irert LSE Aash srvee or 50 card to sxport & file

Expurt 1o Taet
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runs in the current session. For more detailed
instructions on using the Export feature, see Storing
LabQuest App Files.

Print — Choose Print from the File menu to print the
Graph, Table, Notes, or Screen from the current
session. NOTE: The initial release of LabQuest 3 only
supports Print to File. Network and USB printer
support will come in a future update to the software.

Use this option to save a PDF file to a USB flash drive
for printing from a computer or importing into a lab

report. For detailed instructions, see Using Print to File
On LabQuest.

Settings — Choose Settings from the File menu to
adjust file settings for the current session. These
settings are specific to and saved within the LabQuest
file. These settings return to default upon choosing
New from the File menu.

¢ Angle Units for Trigonometric Calculcations

Calculated columns, curve fits, and modeled
functions may use trigonometric calculations;
choose Degrees or Radians; the default is radians.

e Number of Points for Derivative Calculations

TH

- {
-
WPrnt o greyuests
Pt Do '-“F-
Angle Units for Trigonometric Caloulationrs
Degress ‘@ Radians
Number of Foints for Dedivative Calculations
7 |-
LabQuest Settings |Cancel| O

Calculated columns, curve fits, modeled functions, and some calculated sensors columns
(e.g., automatic Motion Detector velocity and acceleration columns) can use numerical
derivatives. The algorithm for such derivatives utilizes a user-defined number of points. The
default value of seven points is good for many experiments, but you may want to choose a
larger number for human-scale Motion Detector experiments (e.g., our Motion Match
experiment), or a smaller number for cart-based Motion Detector experiments (e.g.,, our

Impulse and Momentum experiment).

Quit — Choose Quit from the File menu to exit LabQuest App. Since other applications can run
simultaneously with LabQuest App, there is typically no need to quit LabQuest App during

standard use.

Data Collection

Data collection with LabQuest starts from the Meter screen, which is the default screen for
LabQuest App. From this screen, you can view sensor readings updated in real time as well as a
summary of the data-collection settings. Additionally, you can access tools to modify and

customize these settings for your particular experiment.
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Digital Meters ¥ Flle Sensors

A digital meter for each connected sensor is shown on
this screen. Tap on a meter to change sensor settings. CH 1: Force
The available options will depend on the sensor and

may include options to set up channels, change units,
calibrate, zero, and reverse the sensor. Most of these
options can also be accessed from the Sensors menu.

Analog Meters #i File Sensors

To display an analog meter, choose Meter Setup from
the Sensors menu, or as a shortcut, tap the digital meter |SESEEEE
on the Meter screen.

TIP! The Vernier Energy Sensor and Go Direct Energy
sensor use analog sensors by default. All other sensors
use digital sensors.

Within the Meter Setup dialog box, select the meter
type. For analog meters (bar or pointer), enter the

minimum and maximum values for the meter range;
you can also hide the digital display value if desired.

Data-Collection Summary

A summary of the data-collection settings (Mode, Rate,
and Duration) is shown in the panel to the right of the
Meter screen. For most sensors, the default data-
collection mode is Time Based. The default collection
rate for the connected sensor is automatically set up
when LabQuest identifies the sensor. To modify the
data-collection settings, tap the summary box.
Alternatively, you can choose Data Collection from the
Sensors menu. For detailed descriptions of data-
collection modes and parameters, see Data-Collection

Settings.

Data-Collection Controls

& =

To start data collection from any LabQuest App screen, tap Collect .# .. During data

collection, tap Stop ' #. . to end data collection early. In selected data-collection modes (for

this mode, you must tap ##. to record the data point in the data table. For more information,

15



LabQuest® App

see Events with Entry.

Data-Collection Settings

The Sensors menu provides access to detailed setup
controls. Use this menu to set up internal sensors, non-
auto-ID sensors, and wireless sensors. You can also use
this menu to change the data-collection parameters and
adjust sensor-specific settings.

Sensor Setup — Choose Sensor Setup from the
Sensors menu to view sensors connected to the
analog and digital ports. To manually set up non-
auto-ID sensors, tap the field displaying “No
Sensor” for the channel to which your sensor is
connected. Then choose the appropriate sensor from
the list and tap OK.

You can also activate (or deactivate) the internal
sensors from the Sensor Setup dialog box. Select
the check box next to the desired sensor to make
that sensor available for data collection.

Data Collection — Choose Data Collection from the
Sensors menu to set the data-collection mode and
associated parameters. The parameters listed will
depend on the mode selected. Data-collection
modes include Time Based, Events with Entry,
Selected Events, Photogate Timing, Full Spectrum,
Gas Chromatograph, Drop Counting, and Data
Matrix.

O Mode: Time-Based — Time-based data collection
is the default data-collection mode for most
sensors. In this mode, sensor readings are
recorded at regular time intervals.

Adjustable parameters for this mode include the
rate (or interval) and duration of data collection.
The total number of samples to be collected
based on these parameters will be displayed.

Warning Messages

Sensor Setup...
Data Collectian, ..
Wireless Device Setup

Meter Setup

Change Units
Calibrate
Fero

Reverse

oMl Dual Range Force 10N
CH2 Mo Sensor
CH3 Ma Sensor
DG 1 Mo Sensod
DiG 2 Mo Sensor
Lo Microphons
Accelerometer (X} Accelerometer (Y)
Acveleramater (Z) Light Sensor
Temperature
Sensor Setup Cancel| OK
Mode: Time Based -
P Time Based

Events with Entry
Selected Events
Photogate Timing
. Fulll Spectrum
b M'Gas Chromatograph
b Fho Drop Counting

Data Matrix

Dnirat

Data Caollection Cancel | 0K

Mode: Time Baced =
Rate: 50 wargiae

Interval: 0.02 sisample

Eruration; 10 s =
Samiples to be collected 3001

b Triggering: Disabbed

b Advanced:

P Photogate Mode: None

Data Caollection Cancel| OX

Under some circumstances, the Rate and Duration text may be yellow or red. The
yellow-text warning indicates that the rate has been set to a value slower or faster than
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what is recommended for the connected sensor, or that the number of samples could lead
to performance issues. You can still collect data using these settings; however, you may
have undesirable results.

The red-text warning indicates one of the following, and you cannot exit the dialog box

until the warning condition has been resolved:

The rate has been set to a value slower or faster than what a connected device
and/or sensor configuration can support

The number of samples exceeds the storage available
The number of samples exceeds 2000 (for rates faster than 80,000 samples/s)

Maode: Tirme Based -
Rate: 50000  samplests

Interval: 2e-05 sampie

Duration: 10 L

Lamples 1o be coflected 500000
Adiust srsnlid enstry

b Triggering: Disabled

b Advanced;

b Photogate Mode; None
Tr'iggering Data Collection Cancel
Time-Base

waits for a trigger condition to be met before
recording data collection. To set the trigger,

choose the sensor and set the threshold
conditions. You can also set the number of

points to be saved before the trigger condition is

met.

Maode: Time Based -

fate ORI e
interval: | <> mpte
Duration:180 i =
Sarnples to be collected: 18005001

Adprt avealit ety
[ Triggering: Disabled
b Advanced:
[ Photogate Mode: None

Data Collection Cancel
I T
CH 1: Dual Range Foroe 1. |=

________ ncross2.5 N

collect 0 points before trigger,
b Advanced;
© Photogate Mode: None =

Data Caollection Cancel| X

Advanced — The Advanced field has three options that can be independently enabled by
selecting the associated check box.

Oversampling can be used with data-

collection rates less than ten samples per

second. When enabled, the sensor will

sample at a higher rate than the number of
samples per second that you set, and then

LabQuest averages those readings and

records the averages in the data table. This

setting can be used to reduce measurement

noise by combining a burst of readings into
one value. As an example, oversampling

can sometimes reduce the influence of

unseen but real variations, such as as those

from a flickering light source.

CH 1: Dual Range Force 1. /=
® ncreasing -
53 mmmz 5 N
collect 0 points before trigger
= Advanced:
Owersampling
Repaat
Enable Data Marking
b Photogate Mode: None -

Data Collection Cancel  OK

Repeat can be used with data-collection rates less than 250 samples per second.
When enabled, a new data-collection run is started as soon as the current run has
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ended. Data for each run is overwritten when a new run is started. This setting is
helpful when doing exploratory investigations.

-

= Enable Data Marking can be used to mark
points of interest during a time-based data
collection. When enabled, a Mark Data
button ik will appear during data
collection. Tap (= | to mark that particular
point as a point of interest. After completing
data collection, data marks can be named 10
using the panel to the right of the graph.

Force (N}

Time [s)

* Photogate Mode is used for photogate experiments that also use a time-based sensor
such as a force sensor. Examples include impulse and momentum and centripetal
force experiments. See Photogate Timing.

O Mode: Events with Entry — Sometimes B Cvoms with Entry 8

experiments depend on a quantity other than M oL L I
time. For example, a Boyle’s law experiment Mame: S i
investigates the pressure as a function of the
volume of gas. In Events with Entry mode, no

. . . . Aversge over 10 seconds.
time information is recorded.

Data Collection Cancel| OX

Enter a name and units for each independent T M e A sawd

variable. You also have an option to average
data over ten seconds and report the averaged
reading.

In Events with Entry mode, a Keep button [
appears during data collection. Tap Keep to
record the sensor value (e.g., gas pressure in the
Boyle’s law experiment). In response, LabQuest
prompts you to enter a value for the
independent variable (e.g., gas volume in the

o

Boyle’s law experiment). Sensor data are - -

& il

plotted against the independent variable, as
shown in the screenshot to the right.
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O Mode: Selected Events — Selected Events mode
is similar to Events with Entry, except that
entries of 1, 2, and 3... are automatically
recorded as the independent variable. To record
time information in place of an entry value,
select the check box for Use Time Column.

O Mode: Photogate Timing — Photogates require a
different set of timing options. When a wired
(BTD) photogate is detected, LabQuest enters
the Photogate Timing mode.

You have two options for ending data collection
in this mode: tap Stop or end collection after a
defined number of events. A block/unblock pair
counts as two events.

Mode: Selected Events -
Mame: Event Unies;

Awerage over 10 seconds.
Use Time Column,

Data Collection Cancel 0K

Mode: Photogate Timing =l

Fhotogate Mode: Motion -
@ Varnber Piloet Fence
Cart Picket Fence
Pullay (10 spoke)
Dar Tape
User defined m
. with the Stop button
End data coliection o o 0T events
Data Collection Cancel  OK

Choose the proper Photogate Mode for your experiment. For more information, see

www.vernier.com/til/3329

O Mode: Full Spectrum — When a spectrometer is
detected, LabQuest enters the Full Spectrum
mode. In this mode, Intensity, Absorbance,
Fluorescence, or %Transmittance can be
measured as a function of wavelength.

Detailed instructions for setting up data
collection with spectrometers are included in
each of our spectrometer experiments 5.

Mode: Gas Chromatograph — When a Vernier Mini Gas Chromatograph (Mini GC) is

detected, LabQuest enters the Gas Chromatograph mode. In this mode, various
parameters are available for the user to establish a temperature and pressure profile

adequate for the current experiment.
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When starting data collection, a set of default
parameters is displayed. Tap the parameter field
to enter a new value, or adjust the default value
using the arrows. These values will be reflected
in the preview of the time-dependent
temperature graph displayed to the right. After
setting the parameters, tap OK to initiate the
Mini GC warm up.

For more detailed information on the Vernier
Mini Gas Chromatograph, see
www.vernier.com/gc2-mini/

Mode: Gas Chromatograph f=l
StartTemp: % 35 atC ’-'“‘

g
Hold Time: w 2 - iy i
e ! ! |
Rafnp Rate: w5 - Cimin an Tirma (minj :-ul

Fnal Temgp: ™ 65 & *C  Duration: W 200 & min

Hold Time: ™ 12 & min Pressure; W 7.0 . ke

Data Collection Cancel  OK

Mode: Drop Counting — This mode is used with the Vernier Drop Counter or Go Direct
Drop Counter. When using this mode, data points are recorded every time a drop is
detected by the drop counter. For information on calibrating a drop counter, see
www.vernier.com/manuals/vdc-btd or www/vernier.com/manuals/gdx-dc

Mode: Data Matrix — This mode is helpful for
field work. It provides a way to collect data
referenced to two parameters, such as the
locations of your sampling sites and the dates
they were sampled. You can collect data from
an unlimited number of sensors by swapping the
sensors in and out of LabQuest during data
collection. For more detailed information, see
www.vernier.com/til/2366/

Wireless Device Setup — Use Wireless Device Setup
to connect to wireless sensors and interfaces, such
as our Go Direct® sensors, Go Wireless® Heart
Rate, Go Wireless Link, or Wireless Dynamics
Sensor System.

Mode: Data Matrix -

Name For Rows:  Site
Hame For Runs:  Day
~ Automatically increment numbers

Data Collection Cancel  OK

Sensor Setup.., oda:
Data Collection..

Wireless Device Setup  »

are
Go Direct....
Go Wireless...
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O Go Direct... — Choose Wireless Device Setup »

Go Direct from the Sensors menu to scan for
and select Go Direct senors such as Go Direct
Temperature, Go Direct Force and Accleration,
or Go Direct pH. Select the serial number of
your device from the list, and tap OK. Repeat as
needed to connect up to three Go Direct sensors.

Once connected to a Go Direct device, tap on its
meter and choose Go Direct P to access
additional setup options.

=  Choose Device Details to determine the
battery level or to view hardware and
firmware details.

= Choose Identify to flash the LED on the
Go Direct sensor to ensure you are
connected with the desired sensor.

=  Choose Disconnect to end connection to the
Sensor.

Some Go Direct sensors have multiple sensor
channels. These sensors have a default
configuration that do not typically use all
available sensor channels. Choose Sensor
Channels to modify the Go Direct sensor
channel configuration as needed for your
experiment.

Go Wireless — Choose Wireless Device Setup »
Go Wireless from the Sensors menu to scan for
and select Go Wireless sensors such as

Go Wireless Heart Rate, Go Wireless Temp,
Go Wireless pH, or Go Wireless Link. Select
the name of your sensor from the list, and tap
OK. Repeat as needed to connect up to three

Go Wireless sensors.

Mame -
GDX-COL 02100259

GDX-IMG 01100186

GDX-CON 031003]0

GDX-FOR 07100172

GDX-DC 051000CYS

GOX-CUR OILODOAS

GDX-LC 09100177

GDY-ACC OH101TH4
GDX-FOR 07105000 T

GNYACT NI AYARN

Go Direct Setup

¥ Filo Sensors

GDX: Force

Go Direct
Sensor Channels. ..
Mater Setup..,
Zem

Rewersa
Calibrate..,
Change Units L3

Enable desired sensor channels

¥ Force
X-axis acceleration
Y-axls acceleration
Z-auns acceleration
X-axis gyro
Y-axis gyra
Z-axis gyro

Go Direct Sensor Channels

Cancel OK

Name
Gy Wineless Link (Dual Range Force 10 N)

Go Wireless pH (pH 4.1)
Go Wireless Temp (21.2°C)

Go Wireless Setup Cancel 0K
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Once connected to a Go Wireless sensor, tap on
its meter and choose Go Wireless to access
additional setup options.

= Choose Sensor Info to view or change the
device name, determine the battery level, or
view hardware and firmware details.

= Choose Identify to flash the LED on the
Go Wireless sensor to ensure you are
connected to the desired device.

= Choose Disconnect to end connection with
the sensor.

0 WDSS — Choose Wireless Device Setup »
WDSS from the Sensors menu in LabQuest App
to scan for, select, and configure Wireless
Dynamics Sensor Systems (WDSS). If no
WDSS units are found, tap Scan to search for
WDSS sensors again. The scan may take 20 to
30 seconds and may have to be repeated several
times to find your particular WDSS. Once a
scan has found your WDSS, select its name in
the list, and tap OK.

Select which of the five sensors you want for
data collection and tap OK.

To adjust the data-collection parameters, choose
Data Collection from the Sensors menu. See
Data-Collection Settings for more information.

TIP! WDSS cannot be set up for remote data
collection using LabQuest. Use Logger Pro® 3
on a computer to set up WDSS for remote use.

DCU Setup — Connect a Digital Control Unit (DCU)
to one of the LabQuest digital ports. Choose DCU
Setup from the Sensors menu and select the DCU
for setup.

0 Test DCU — Manually turn on and off the
digital lines.

0 Configure Activation — Use logic statements to
activate digital lines based on sensor readings.

0 Start Activation — Apply digital output logic
immediately or only while collecting data.

#i Filo Sensors %= N
| Mode

GW: Temperature

2.4°c

Change Units L

Go Wireless
Meter Setup

Disconnect

Ho WD5S Devices Connected
PFress 'scan’ to seanch for devices

Scan
Setup WDSS i_ulci
WD55 Name Enabled Sensors
TR Accel X
Acced-¥
Aceed-Z
Force
‘Altimeter
1 Scan Disconnect
| Setup WDSS ok
Tiest DCU
~ Line 1 On Lina 2 On Line 3 On
Canfigure Activation
P Line 1: Disabled
b Lave 2: Disabbed
b Line 3: Disabled
Start Activation
[ when dialog is closed
whon datn collection is started
Digital Out Cancel DK
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o _ :umﬁymm i
TIP! Once digital output has been activated, AL ki
automatic identification of sensors is disabled HCH 1: Hand Dynamo..|= l8=» %0 N
for the port used by the DCU. The LabQuest AND ERCH 1t Hand _Epp= Bi00 @)

App will not detect the removal of the DCU or b tine 3: Dleablad

the addition of any other digital sensor in that P tar dioica I closed

port. To turn off the digital output and enable W nte sctincion b ata i :
Digital Out Cancel 0K

auto-ID, tap File » New.

Change Units — In some cases, you may have the
option to display the sensor data in another set of
units. Choose Change Units from the Sensors menu
to select a different set of units. Choosing a new
unit will have existing and subsequent data for that
sensor use the new unit. If this menu item is grayed-
out, or the sensor is not listed, then the data for that
particular sensor cannot be displayed in another set
of units.

Calibrate — Most sensors use a custom calibration
identified by LabQuest. However, some sensors do
require calibration. Choose Calibrate from the
Sensors menu to calibrate a sensor.

Follow the detailed calibration instructions ey
provided in the sensor booklet available online at s
www.vernier.com/support/manuals o — —

Zero — Choose Zero from the Sensors menu to set
the current sensor reading to zero. This adds an
offset to all subsequent sensor readings. Existing
data is not affected.

Not all sensors can be zeroed.
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Graph Settings

LabQuest App displays the Graph screen when data
collection begins. From this screen, you can adjust
graph settings. You can choose what is plotted, how the
graph is scaled, and how the data are formatted.

24

Reverse — Some sensors read both positive and
negative values. For example, the Dual-Range
Force Sensor reads positive values when pulled,
and negative values when compressed, by default.
Choose Reverse from the Sensors menu to swap the
sign of the readings with respect to the default
settings.

Not all sensors can be reversed.

Graph Options — To control how the data are
graphed, choose Graph Options from the Graph
menu. Here you can choose the columns used for
the x- and y-axes and the axes range limits. See
Adjusting the Graph screen for more information.

Select Autoscale to adjust to the data range after N iRtaces "L”;::“D el
data collection ends. Autoscale from 0 does the Time  |w Right: 10,000
1 101 hd 1 Y-Axls
same but also includes the origin. :r:hs_.auu —
Bottom:-10.000 Time

Manual scaling will respect values entered in the Y PO Syrrioos RICH. & o

.. .. . ~ Connect Points
range limits. To enter range limits, tap in each field |} gragn 2 vaue
and use the keyboard to enter numeric values. Graph Options o

The Point Symbols option is selected by default, and will surround some, but not all, of the
points with a mark (e.g., a circle or triangle). You can easily identify a trace by the
corresponding mark in the graph legend. Tap the checked box to disable this feature.

The Connect Points option connects contiguous data points (as shown in the data table) with
straight-line segments. These lines help the eye follow the data trend, but in some cases are
not appropriate. Tap the checked box to disable this feature.
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From this screen, you can also select the data to be graphed. For the x-axis, choose the
desired column from the X-Axis Column dropdown menu. For the y-axis, select one or more
columns from the run(s) listed under the expanded Graph 1 Y-Axis field.

LabQuest can display a single graph or two graphs sharing a common x-axis and range. Tap
the triangle next to Graph 1 Y-Axis or Graph 2 Y-Axis to show or hide the settings for that
axis. If no column is selected for Graph 2, only one graph will be drawn.

When you are done setting Graph Options, tap OK to return to the Graph screen.

Data Analysis

You can analyze data from the Graph screen ¢~ or the Table screen .

Examining Data on the Graph Screen

To examine data on the Graph screen, tap on a data point of interest. The Examine cursor jumps
to the data point with the nearest x-value. Cursor lines highlight the x- and y-axis values, and
the right-side readouts display the associated numerical values of the examined point. You can
make fine adjustments to the cursor location by using the Left =-#" and Right —<# = Examine
Buttons located on either side of the horizontal-axis label.

In some cases, you may want to examine a selected region of your data. To select a region for
analysis, touch-and-drag across the graph. You can adjust the trailing endpoint of the selected
region using the Examine Buttons. For greater control, use the two-finger pinch/zoom/pan
gesture to focus on a particular section of the graph before selecting the region.

Adjusting the Graph screen ¢ using Gestures

Change what is plotted — Tap on a graph axis label to change the data that are plotted on that
axis.

Manually scale the graph — Use a two-finger pinch/zoom/pan gesture to rescale the graph as
desired. Rescaling the graph during data collection is not recommended as a new data point

may force the graph to rescale back to ensure it is shown.

Show all data on the graph — Double-tap the graph to rescale the graph to fit the data.
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Adjusting the Graph screen " using the Graph Menu

You can adjust the graph screen in real-time during
data collection by applying one of the following actions
from the Graph menu.

Graph Options — Tap Graph Options to manually
adjust graph settings. To adjust the graph screen,
change the values in the Left and Right fields for the
x-axis and Top and Bottom fields for the y-axis.

Show Graph — Choose Show Graph from the Graph
menu to quickly jump between displaying one or
two graphs. You can also choose the Full Width
option to remove the data-collection summary box
and maximize the graphs on the screen.

When using spectrometers to collect full spectrum
data, the spectrum is displayed on the graph
background by default. Accordingly, Show
Spectrum > Full Spectrum is selected under the
Show Graph options. To hide or resize the
spectrum, tap on Show Spectrum and change the
selected option.

Trntl] §
1 2]
24.5°C

¥ v Graph1
Graph 2
All Graphs

Full Width

Autoscale Once

Autoscale Once — Choose Autoscale Once from the Graph menu to scale the graph to the
data you have collected so far. This can also accomplish by double-tapping the graph.

TIP! The graph will automatically rescale larger to show data collected that would

otherwise be off the graph.

Once data collection has ended, zoom options are also
available.

Zoom In — Select a region on the graph, then tap
Zoom In to automatically adjust the axes for
viewing the selected region.

Zoom Out —Tap Zoom Out to undo a Zoom In and
return the graph axes to the previous settings. If
Zoom In is used several times, Zoom Out will undo
each Zoom In, one at a time.
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Collecting Multiple Runs

Store Run — You can collect several runs for
comparison. Choose Store Run from the Graph
menu to save the current run and proceed with data
collection. As a shortcut, tap the File Cabinet &.

To collect another run, tap Collect. Your new
dataset is displayed on the graph. To see your first
dataset, tap the Run 2 button to the left of the Filing
Cabinet, and select either Run 1 or All Runs. In this
way, you can gather multiple runs for comparison,
and view just the ones you want.

Striking and Tagging Data from the Graph Screen

To strike or tag data from the graph screen, tap on a
data point or touch-and-drag to select a region of data.
Then, choose the desired tool from the Graph menu and
the action will be applied to the data.

Strike Through Data and Restore Data — Use these
tools to ignore/restore selected data. Struck data are
ignored for analysis and graphing, and the graph
will update accordingly. To restore all data, tap the
Graph menu and choose Restore Data.

Tag Data — Use this tool to tag a data point with a
comment. After selecting the point and tapping Tag
Data, a large mark (for example, a circle or square)
will be displayed on the graph to tag the data. To
add a comment, tap in the panel to the right of the
graph and enter a comment into the blank field.

Analyzing Data from the Graph Screen

The Analyze menu on the Graph Screen gives you
access to additional tools such as tangent lines,
integrals, statistics, and curve fits. To apply one of
these tools, choose the desired tool from the Analyze
menu. If prompted, select the desired column.

20002
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Upon enabling an analysis tool, a summary of analysis
information is displayed in a panel to the right of the
graph. You can touch-and-drag to scroll the panel, if
needed

You can tap the summary to display the values in a
detail dialog for ease of reading.

The following analysis tools are available from the
Analyze menu.

Tangent — The Tangent mode enhances the
Examine cursor by adding a tangent line and
numeric display of the slope as you tap different
locations on the graph.

Integral — The Integral tool numerically integrates
graphed data. Select a region, if needed, and choose
Integral from the Analyze menu. Enable the tool by
tapping on the displayed sensor or column name.
The area representing the integral is shaded and the
numeric result is displayed in the panel to the right
of the graph.

Statistics — The Statistics tool displays statistics for
graphed data. Select a region, if needed, and choose
Statistics from the Analyze menu. Enable the tool

by tapping on the displayed sensor or column name.

Descriptive statistics are displayed in a panel to the
right of the graph. If a region is selected, brackets
are drawn to indicate the region used for
calculations.
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Delta — The Delta tool opens a preview window
where you can examine x- and y-deltas. Choose
Delta from the Analyze menu to open the preview
window. Then, touch-and-drag to create a box
overlaid on the graph. The vertical side of the box
yields Ay, and the horizontal side of the box yields
Ax. To redo the selection, touch-and-drag again.

Tap OK to keep these values and display the box on
the Graph screen. To exit the Delta tool without
displaying the box on the Graph screen, tap Cancel.

Curve Fit — The Curve Fit tool fits a chosen function
to your data. If a region of the graph is selected,
only that region is used for fitting. If there is no
selection, the entire graph is used.

Choose Curve Fit from the Analyze menu. Enable
the tool by tapping on the displayed sensor or
column name. A linear fit is displayed by default.

Tap the fit equation and choose the desired fit
equation. LabQuest displays the fit in the preview
graph at the left. The fit coefficients and Root Mean
Square Error (RMSE) are also displayed. For linear
fits, the correlation coefficient is also displayed.

Tap OK to keep this fit and display the curve on the
Graph screen. To exit the Curve Fit tool without
applying the curve, tap Cancel.
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TIP! The RMSE (root mean square error) is a measure of how well the fit matches the
data. The smaller the RMSE, the closer the data points are to the fitted line. The RMSE

has the same units as the y-axis data.

Interpolate — Once you have performed a curve fit,
you can use the Interpolate tool to read values from
the fitted function. Choose Interpolate from the
Analyze menu, then tap on the graph. The Examine
cursor now locates a position on the fitted function.
Coordinates are shown in the panel to the right of
the graph. One way to determine that LabQuest is
in the Interpolation mode is by the square cursor,
gray data, and colored fit equation curve.
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Model —The Model tool manually fits a chosen M—m“—u
function to your data. Choose Model from the T
Analyze menu. Enable the tool by tapping on the AN
displayed sensor or column name. § I,- " Ve
Choose the desired model equation from the Model g ! —Sa
Equation list. LabQuest displays the modeled e
function in the preview graph. = e a |
The model parameters (for example, A, B, and C) mﬂﬁgﬁ_‘ﬂ'ﬂ._ - Made! Equation: =
are adjustable. Change them by direct entry or by | Coefficients:
using the arrows. £ 5\

\
Tap OK to keep this function and display the i N ek
modeled function on the Graph screen. To exit the - w“mihm
Model tool without applying the function, tap Model T
Cancel. A

TIP! If no function appears when modeling, your parameters are likely defining a curve
that is outside of the plot window.

Advanced — Choose Advanced from the Analyze i
menu to access advanced analysis tools including a s : Deyl] 8

¥ jhumination

Baseline Adjustment for use with our Spirometers,
Fast Fourier Transform (FFT) for analyzing sound
and other data, and Peak Integration for use with
our Mini GC.

o Baseline Adjustment — This tool is used when ; i |
analyzing Spirometer data. The baseline 5 : ; E:%m’
adjustment applies a factor that raises or lowers
the x-axis. Because LabQuest App uses the x-
axis as its baseline when calculating an integral,
adjusting the baseline can result in a better lung
volume measurements.
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O FFT — FFTs or Fast Fourier Transforms are

typically used when analyzing Microphone
data. The tool calculates the FFT of the selected
data. The results are displayed in a separate
graph that can be analyzed.

For more information, see
www.vernier.com/til/2310

Peak Integration — This tool is most commonly
used with the Vernier Mini GC, but it can be
applied to any data plot. It calculates the
integral for a selected portion of a graph. Peak
Integration differs from the Integral tool in that
it does not use the x-axis as the baseline.
Instead, the integral for Peak Integration is
evaluated using the minimum y-values to the
left and right of a selected peak.

Pivot Data — This tool is only available in Data
Matrix mode. It transposes the rows (graphed as
the x-axis data typically 0100representing the
sampling site) with the runs (the datasets
typically representing the sampling day).

With this tool you can view the daily data as the
location changes, or pivot the data and view the
location data as the day changes.
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Draw Prediction — The Draw Prediction tool is a free-hand sketch tool for drawing on the
Graph screen. This can be used for a variety of purposes, but is most often used to sketch a
prediction of how a graph will appear once data are subsequently collected.
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Choose Draw Prediction from the Analyze menu. 530
Select one of the graph options to activate the tool.

I

g |

Touch-and-drag across the screen for smooth i |
curves, or tap the screen to connect subsequent taps i
with straight-line segments. The Reset button |
removes your sketch if you need to start over. **oa " e
v regcson ——p—rm

Tap OK to place your sketch on the main graph. To
remove a prediction, choose Draw Prediction again
from the Analyze menu.

Motion Match —Use motion match to add a target position or velocity plot on your graph
that you can match as you collection data. The Motion Match menu item is only available
if a Motion Detector, Motion Encoder, or Go Direct Sensor Cart is connected.

Choose Motion Match from the Analze menu.
Choose New Position or Velocity Match to activate
the tool.

In either case, a random target graph is generated
for the matching exercise. Only the selected graph,
Position or Velocity, is shown.

TIP! When using Motion Match, automatic graph
scaling is disabled. The graph will not
automatically scale to fit the data during or after
data collection.
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Tap the Collect button to start data collection. The
collected data will be graphed over the target data.
You may collect data over the target graph as many
times as you like.

TIP! You can change or remove the target graph by
again choosing Motion Match from the Analyze
Menu and selecting one of the options.

il

TIP! For additional information on using Motion Detectors, see www.vernier.com/til/5.

Adjusting the Table screen *f* using Gestures 7 ]]fmm
Aun 1
In addition to viewing and manipulating data from the Tise (s)  Position (m) Velock (m/s) Acce (n/5°7) [0
B.80 0.589 0,328 -1. 0% ‘
Graph screen, you can also access data from the Table 0.85 0.576 8.703 0.240
o.90 0,595 Q, 309 0,696
Screen. 0.95 0.612 0.341 0. m
. o, . 1.058 0. ME 0381 a. IE‘
Edit a Cell — Double-tap a cell to edit its value. Note 1.10 0,666 0.370 0.302
that cells containing data from sensors cannot be f - s s e
edited. .-

Modify Data Column Options — Double-tap a column header to change the column name,
units or displayed precision. If the column is a calculated column, you can also modify
the equation and coefficients. Since datasets in LabQuest are symmetric, changes to a
column in one dataset will be reflected in the corresponding column in all datasets.

Change the Dataset Name — Double-tap the dataset name to create a more descriptive title.

Change the Displayed Dataset — Tap name of the dataset you want to view.

Select multiple cells — Touch-and drag across the screen to select multiple cells. Note that
whole rows are selected when you tap on a single cell. Use the selected cells in
conjunction with strike through data and copy/paste edit tools found in the Table menu.

Scroll the data table — Swipe up and down to scroll the data table.

Pan the data table — When there are more than five columns in your data table, you can
touch and drag the table to view the additional columns.
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Adjusting the Table screen *#* using the Table Menu Wes Flel 0 [= N

|
From the Table menu, you can create, modify, or delete Tise (s) Po New Caiculated Columin... cce (a/3°2) |
columns of data. The following tools are available from e 3;‘;53;”;"3::;‘,," :
the Table menu: b Deufe L b
New Manual Column — Choose New Manual Column 028 Strike Thiough Data
to create an empty column where you can enter or 0.3 Pestors Data
generate values directly. You can add a manual i ;?:m =
column to an experiment file that includes sensor
data, or you can create a new experiment file
consisting entirely of manually entered data.
New Calculated Column — Choose New Calculated A Unis:
Column to create a column with values that are Displayed Precision: Equation Type
based on other columns through a mathematical - . e >
formula. For example, you might define a ,mﬂ,: ';,;H
calculated column as the inverse square of another Scientific Notation i‘:‘
column. X/
AJX
New Column ALHD

34

Tap the Name field to enter a name for the column, I =
tap the Units field to enter units, and then select an
equation from the Equation Type list.

Once you have selected the equation, you will T unes
define the data columns (X, Y and Z) and e s
coefficients (A, B, C, etc.) to create the desired ! !
. sl & i fgr )
equation. ::...w..mm..... _
B Scimri®c Riotaton A 1
| e Necoics | |
After creating a calculated column, you can display e [
the calculated data on a graph, or manipulate it
further with additional calculated columns. e —
. : T T T
Data Column Options — Use these options to access L tme
. . [ —
the fields for setting the column name, units, and SR
displayed precision. _—
D e =i Prniil
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Delete Data Column — Use this to delete a manual or calculated column of data. Note that
you cannot delete data collected from a sensor; however, you can hide data using the
Strike Through Data tool.

Delete Run - If you have stored at least one run using the Store Run tool, this option will
be available in the Table menu. Upon choosing Delete Run, tap the desired run name to
delete the run. You will not be able to delete the last dataset created.

Clear All Data — This action will clear all data in the table. Upon choosing this option,
you will be prompted to confirm. This option is used when you wish to clear previously
collected data without changing any of the data-collection parameters or sensor setup
information.

Strike Through Data — Use this tool to ignore
selected data. Struck data are ignored for analysis
and graphing, and the graph will update
accordingly. Note that you can also access this tool
from the Graph menu on the Graph screen.

Restore Data — Use this tool to restore struck data. If you select a region of struck data
only data from that region will be restored. If you do not select a region, all struck data
will be restored. Note that you can also access this tool from the Graph menu on the
Graph screen.

Tag Data — Use this tool to tag a data point with a comment. After selecting the data
point within the table, choose Tag Data from the Table menu. Note that a point that is
tagged is not identifiable in the data table. A tagged data point is marked with a circle on
the graph.

To add a comment to a marked point, tap the Graph “h.":?
tab, then tap the info panel to the right of the graph. : e

A list of Data Tags will be displayed. Tap in the —
blank field to enter a comment for the tag.

ot Detisls

Edit — Use this tool to copy and paste values from one location to another. For example,
you might copy a range of values from the table and paste them into notes on the Notes
screen.

35



LabQuest® App

Advanced Table Option

When LabQuest is in the Data Matrix mode, an
Advanced Menu option is displayed adjacent to the
Table menu. Choose Pivot Data from the Advanced
menu to transpose the rows (usually graphed as the
x-axis and representing the sampling site) with the runs
(usually selected by tapping on the button to the left of
the Filing Cabinet and representing the sampling day).
You can view field data as the location changes or as it
is pivoted to be viewed as the day changes.

Viewing Vernier Experiments

#i%E File Table LTRERT =
Temparatu (|*C]

FAE

!
]

3.4

In previous versions of the LabQuest App, you could acces Vernier experiments from within the
LabQuest App. In LabQuest 3, Vernier Experiments are accessed using the Experiment Viewer

App. See Experiment Viewer App for more details.

Adding Notes to Your Experiment

From the Notes screen you can enter notes as you
perform an experiment. The menu provides access to
standard edit commands Cut, Copy, Paste, and Clear
All

Storing LabQuest App Files

LabQuest files have a .gmbl extension
and can be saved to the internal storage
space on LabQuest, or to a USB flash
drive. LabQuest App files can also be
opened and manipulated on a computer

using Vernier Logger Pro® 3 or Logger Name

Lite software.

The USB flash drive can be formatted in
FATI16 or FAT32 (the most common
Windows® and macOS® formats) for
reading and writing. LabQuest cannot

Released probe after 30

3|~

LabQuest hard drive
USE flash drive

Micro SD card
_/"'H

(& ) Huntitied

Cancel Save

read NTFS or HFS+ formatted drives.
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To save a LabQuest App file, follow these instructions:

1. Ifsaving to a USB flash drive, make sure the drive is inserted in the appropriate port on
LabQuest. It can take several seconds for LabQuest to recognize the drive.

2. Choose Save from the File menu. This opens a Save As dialog box.

3. Tap on the appropriate icon to select your storage destination.
- LabQuest internal hard drive
@ - USB flash drive

4. After selecting your destination, tap on the name field and enter the file name. Tap OK.
5. Tap Save to save the file.

TIP! You cannot create directories within LabQuest App, but you can use directories that
already exist on a USB drive. We recommend using a computer to creating any needed folders
on a flash drive before you use the drive with LabQuest.

Exporting LabQuest App files

In some cases, you may wish to export the LabQuest App data in a text format (.txt) for further
analysis within a spreadsheet or other application.

To do this, choose Export from the File menu. Follow steps similar to those described in Storing
LabQuest App Files, but choose Export from the File menu instead of Save As. You must have a
USB flash drive connected in order to export a file.

To open the exported .txt file in a spreadsheet program, confirm the program’s file browser is set
to look for all file types, then select your text file.

If you have access to a wireless network with Internet, you can also email the data file, graph,
text file, or screenshot directly from the LabQuest. For detailed instructions, see Emailing from

LabQuest
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IV. DATA SHARING: USING LABQUEST® 3

As part of the Connected Science System®, LabQuest 3 serves as a Data Sharing source that can
wirelessly stream sensor data to Graphical Analysis™ 4 running on computers, Chromebook™
notebooks, or mobile devices such as iOS and Android™ tablets and phones.

How Data Sharing Works

e Students in a lab group set up an experiment with Vernier sensors and LabQuest 3.

e Students use Graphical Analysis 4 app to wirelessly connect to the LabQuest 3 using Wi-Fi.
e Experiment data are streamed from LabQuest 3 to each student’s device.

e FEach lab group member performs an individual analysis of the shared data on their device.

e Students can take their data and analysis home for further analysis and lab report creation.

Set Up Data Sharing on LabQuest

To set up LabQuest as a Data Sharing source, you will need to connect LabQuest to a Wi-Fi
Network and enable Data Sharing.

Connect LabQuest to a Wi-Fi Network
1. Launch the Connections app from the Settings screen.

Wi-Fi: ®0n OF
Network: i No Connection

Data Sharing |
e Name LabQuuest

Data Sharing. Mo Connection
Viewear: No Connection
Re Cianactii | EMall: Mo Connection

Wi-Fi: ®On O
Network: % No Connection

Data Sharing
enipe Name LabQuest

Data Sharing.  No Connection
Viewer: No Connection

Wo Connection EMA: No Connection
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3. Tap the Network Settings icon to open the Network Configuration dialog box. This dialog
lists any 2.4 GHz networks within range, as well as options to manually join or create a

network.

Wi-Fi: ®0n OF \
.-""F.!
Network: i No Connection

Data Sharing .
S Name LabQuest

Data Sharing. Mo Connection
Viewear: No Connection

Ho Connection  EMail; No Connection

4. Select a netw o T

Existing Network (Infrastructure Network)

Wi-Fi @ On Off
Hetwork: g tad

Viernier Enderprise

Vernler Gisest

testner}

Wt Himr

Jon CEber Netiwork

Network Settings

To connect to an existing Wi-Fi network, follow these instructions.

a. Locate the network within the list and tap on the
network name to select it.

If prompted, enter your network’s passphrase
and tap Connect.

TIP! If your network requires additional
network authentication information or if you
have an enterprise network that requires a
network certificate, see our website for more
instructions: www.vernier.com/til/2836

a) ) %)) %)

WiFL @ 0n Of Lo
Network: g e
W nier Erderpring ge—— ‘-?' -
Wernier Gisest "'."-:;.-""
tetned @'
W i =
Jom Caber Network -
|
Network Settings oF_|
|
Vernier ‘
Passphrasa:

Show  Remember forever =
Iwlelrft]yJulifo]p]| =
alsldlirlglnlilkll] &
Elz]lx]lelwlb]|n]lm

Enter Passphrase Cancel

|Username:

Pasaphrase:
Show

Vernier Enterprise

Remember forever =

wilelr |t

Irft]
difTlg

I
5
4

C

v

Enter Passphrase Cancel Connect|
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Create a new LabQuest Network (Ad-Hoc Network)

b. Verify LabQuest is attempting to connect to the
network. The network status should indicate

Connecting.

Verify LabQuest has successfully connected to
the network. The network status should change

to a numeric IP address.

When LabQuest has successfully connected to
the network, tap OK to return to the Connections

app.

Wi-Fir @ On | Off
- Wernler
Network: = g
Wernier Erderprise "-:'."
Vernler Gusest ""’-:;."""
tetneid '"¢::~"
Ve i -
Joem DRt Metwork ey
v
Rarwork Sertings oK ]
= 1
1
Wi-Fir @ On | Off
= Warnier
Network:"" 105 16n 304 214
Visrnier Gilast ,._‘:‘--\\ e
Wt et Ervied B i '?
Wati (115 &
Josiy DT Matwork
Cresie Metwark
Rarwork Sertings [oK]

If you do not have access to an existing Wi-Fi network, or are not permitted to access your
school's network, you can quickly and easily set up a network with LabQuest 3.

TIP! Students can connect to a LabQuest Network with their mobile devices. This network will
not support access to the Internet. The email function of LabQuest will not work with a LabQuest
ad-hoc network.

40

a. Select Create Network.
TIP! If you are in an area with several Wi-Fi

networks, you may need to scroll to the bottom of
the network list to locate “Create Network.”

Tap the Network Name field and assign a name

to this new network (e.g., Ms. Johnson
classroom). Then, tap Create.

WiFL @ 0n Of

LSt dincennectod
wesimireg =
Jeri DU PeEr Metwnrk

Create Neteork e

Netwers Settngs (oK ]

Nework Name: |
Passphrase: |
glwlelrftlyJulifofp[ =
alsldlfrlalhljIklI] =
Bz o] e vl b in I 'm
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c. Verify LabQuest is attempting to create a network. The network status should indicate

Connecting.
d. Verify LabQuest has successfully created a WiF@On Off =
network. The network status should change to a Network: {5 Se%sitem, |

numeric [P address.

This LabOuest ks hosting the above network,
Terminate Network to s hosting and use

When LabQuest has successfully created a other networks.
network, tap OK to return to the Connections Terminate Network
app.
Network Settings oK |
I

TIP! Some Android implementations have trouble viewing and connecting to ad-hoc networks.
These devices require the use of an existing (infrastructure) network.

Enable Data Sharing on LabQuest

In addition to connecting to a Wi-Fi network, you will need to set up LabQuest as a Data Sharing
Source using the following instructions.

1. Launch the Connections app from the Settings screen.

Wi-Fi: ®On  Off
Network: - Vernier

Data Sharing Name: LabQuast

Source Address
F‘ = Data Sharng:  On
"E Viewer: on

hitp:f192.166.254.214 Email Not Configure

Network: * Vernler

2. To easily identi e
recommended you give your LabQuest a unique

name. To do this, tap the Name field edit icon.
> 1ap JDataSharing  pame:LabQuest = &
F‘ 0] Data Sharing:  On
"E Viewer: on
hitp:f192.168.254.214 Emalk Mot Configura
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Edit the LabQuest name as desired. Only alpha and
numeric characters are allowed. You cannot uses
spaces or punctuation marks in the LabQuest name.
Tap Done to save the name.

From the Connections app, tap the Data Sharing icon
to open the Data Sharing Settings dialog.

Verify Data Sharing is enabled (On).

TIP! If you want to allow students to start and stop
data collection from their computing device, select
the check box to enable this feature.

Tap OK to save the setup.

Restricting Access to the Connections Setup

|
Device Name
LabQuestl
Iwlefrjt|yJulifofp]| =
alsldlfrlalhljIklI] =
[ Z|lx|lec|lvwlb|ln]|m
Cancel| Done |
Wi-Fi: ®On  Off
Hetwork: — Vernier
Data Sharing -
i e R e Name: LabQuast
'E [&] Data Sharing: DnH‘
'E Viewer: on
hitp:f192.168.254.214 Emalk Not Configura

Data Sharing: ® On O

Diata Sharing Settings oK |

Once your LabQuest is configured as desired, you can set the Advanced Preferences to restrict
access to the Connections setup information. This prevents students from inadvertently changing
your network and Data Sharing settings.

1. Tap Advanced Preferences from the Settings screen. M
LabQuest App  Keyboard  Network

42
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2. Within the Advanced Preferences dialog box, tap the M
LabQuest App  Keyboard  Network

Network tab.

3. Select Connections app lockdown and then tap Edit
Preference.

4. Select the desired setting.

TIP! Changes to the Connections main screen will
not show if the lockdown mode is changed while the
Connections app is running. Tap EEHM to close the

application, then launch the Connections app again.

Connect to LabQuest 3 from Your Device

| Nama Winlua

|Cantive portad chmtk beguency 3

_lu.ﬂ'.‘:hu;urtmhurn-ﬂ-h\.:d-l—uﬂ—l —_—— e —

| ::::;:'-'\.er pawer savings trus

| Cennections app lockdewn O

| Dtails: How often 1o check whather netwark connection s
blocioed by coplive portal, in minutes

Edit Preference

LabDQuest App  Keyboard Network
| Namae Value
| Captive portal check frequency 3
WiFi driver power savings
| mode
|Connections spp lockdown 0
| Dwtails: 0 - Full Access to all settings

1 - Access to network settings only
2 - No sccess (o any settings

true

Edit Preference
Connections app lockdown: o=
0« Full Access to all setiings. 1
1 - Accews to networi settings only
2 « No access to any settings 2
Edit PFreference Cancel QK

After setting up LabQuest as a Data Sharing source, you can connect to this LabQuest from your

computer, Chromebook™, tablet, or smartphone.

Access LabQuest 3 Data Using Graphical Analysis™ 45

1. Connect your Chromebook or mobile device to the same Wi-Fi network to which you

connected LabQuest 3.

2. Launch Graphical Analysis on your computer, Chromebook, tablet or phone.

3. From the New Experiment dialog, select Data Sharing. Discovered Data Sharing Sources will

be listed automatically.

4. Tap the name of the LabQuest 3 source to connect. If your LabQuest 3 source is not listed in
Data Sharing sources, you can connect by choosing Specify Source and manually entering
the LabQuest Data Sharing source address or by scanning the QR Code.



Data Sharing: Using LabQuest®

Access LabQuest 3 Data Using the Data Share Web App =
1. Launch the Connections app from the Home screen.

WI-Fi: ®0n  OF
Metwork: - Vernler

Data Sharing . F -
. Name: LabQuaest 3

F‘ = DataSharing:  ©n o
*E Viewer: on
hitp:/f192.168.254.214 Emalk Mot Configura

2. Connect your computer, Chromebook, tablet, or phone to the same Wi-Fi network to which
you connected LabQuest 3.

3. On your computer, Chromebook™, tablet or phone, open a supported browser and enter the
Data Sharing Source Address. Alternatively, if you have a QR code reader on your device,
you can access this via the provided QR code.
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V. USING LABQUEST® 3 WITH A COMPUTER OR CHROMEBOOK™
VIA USB

LabQuest 3 can be used via USB connection with the following software:

e Logger Pro® 3 — www.vernier.com/Ip

e Graphical Analysis™ 4 — www.vernier.com/ga4

e Logger Lite — www.vernier.com/logger-lite

Collecting Data using Computer Software

LabQuest 3 can be used as a sensor interface with a computer or Chromebook. To collect data,
follow these steps:

1. Connect a wired (BTA or BTD) sensor to LabQuest. Note: USB and wireless sensors must
connect directly to the computer or Chromebook and not to the LabQuest.

2. Connect LabQuest to your computer or Chromebook using the included USB cable. The
micro end of the cable connects to LabQuest and the full-sized end connects to an available
USB port on your computer or Chromebook.

3. Open the data-collection software on your
computer or Chromebook. The software will detect
LabQuest and the attached sensor(s), displaying a
graph ready for data collection. LabQuest will
display a screen with two arrows indicating it is
controlled by another device.

4. Click the Collect button in the computer or % LABQUEST 2
Chromebook software to start data collection.

Transferring Data from LabQuest to Logger Pro 3 or Logger Lite
Automatically Transferring Data

If you collect data in LabQuest App and subsequently connect LabQuest to a computer,
Logger Pro 3 or Logger Lite will automatically detect the presence of the remote data and
display a message indicating the data can be retrieved from LabQuest. Follow the onscreen
instructions to download data to the computer.

Manually Transferring Data

To manually transfer saved data from LabQuest (see Storing [LabQuest App Files), open

Logger Pro 3 or Logger Lite on your computer. Choose LabQuest Browser from the computer
File menu, and then choose Open. Choose the desired LabQuest file from the displayed list and
click Open. Once opened on the computer, you may then choose to save the file as a Logger Pro
(.cmbl) or Logger Lite (.gmbl) file by choosing Save As from the computer File menu.
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TIP! If sensors are still connected when a LabQuest file is opened using Logger Pro 3 or
Logger Lite, the sensors will be ignored. To enable the sensors, choose New from the File menu
in Logger Lite or Logger Pro 3.

Another method for manually transferring data from LabQuest to Logger Lite or Logger Pro 3 is
to choose LabQuest Browser from the File menu in the computer software, then choose Import.
Import differs from Open in that only the data in the LabQuest file are added to the current
computer session. You can compile data from multiple LabQuest sessions into a single computer
session for graphing and comparison.

TIP! Compile class results from multiple LabQuest files or multiple LabQuest devices by
repeatedly importing data into a single Logger Pro 3 or Logger Lite file.

Manually Moving Data from Logger Pro 3 or Logger Lite to LabQuest

Data and/or sensor configurations can be saved to LabQuest from your computer. To do this,
open an existing Logger Pro 3 or Logger Lite file or set up a new file with the desired data-
collection settings. Choose LabQuest Browser from the File menu, then choose Save As. Enter a
descriptive filename. Any data, as well as the sensor configuration, will be stored on LabQuest as
a LabQuest file. Any features in the computer file not existing on LabQuest (such as embedded
images, video analysis, graph annotations, or most calculated columns) will be ignored on
LabQuest.

Deleting Data on LabQuest from Logger Pro 3 or Logger Lite

To delete data on LabQuest from Logger Pro 3 or Logger Lite, choose LabQuest Browser from
the file menu, then choose Delete. Choose the desired file for deletion from the displayed list and
click Delete.

TIP! Use this feature to mass delete files from LabQuest by selecting multiple files from the
displayed list.
Transferring Data from LabQuest to Graphical Analysis 4

Collected data can only be transferred from LabQuest to Graphical Analysis 4 through wireless
Data Sharing via Wi-Fi. You cannot access data saved on LabQuest 3 through a USB
connection.

For more information on Data Sharing, see Data Sharing: Using LabQuest® .
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VI. EMAILING FROM LABQUEST® 3

If LabQuest is connected to a network with Internet access, you can email your data file, graph,
text file, or screenshot to an email client. To set this up, follow these instructions:

1. Connect LabQuest to a network with Internet access. For detailed instructions, see Connect
LabQuest to a Wi-Fi Network

TIP! A LabQuest Network (Ad-Hoc Network) does not have Internet access. You will need to
join an existing network with Internet.

2. Launch the Connections app from the Settings screen.

Wi-Fi: ®On  Off
Network: - Vernier

Data Sharing Name: LabQuast

Source Address
F‘ = DataSharing: ~ On
5 vewer.  on
3. Tap the Email e httpui192.168.254.214 Emalk Not Configure

Emallts On Off

WI-Fi: ®On  Off
Network: — Vernier

Pleaso enter your email address below,

Data Sharing !
. Name: LabQuast

II'EI =] Data Sharing:

T ViEwer:
= e

Emall addmess:

Back
E

On .

On - e xt
TIP! If you are hitpi92168.254 214 Fhisit: Hﬁtcﬂnﬂl}-‘ ti mail Configusation . Close
update the Conmtm

Setup for more information.

4. Verify email is enabled (On).

5. Enter the email address you want to use with LabQuest.

TIP! This is used to access the outbound email server associated with this email account
required for sending emails. You cannot receive incoming emails on a LabQuest.

6. Follow the on-screen prompts to register LabQuest with your email provider (e.g., Gmail).
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VII. USING PRINT TO FILE ON LABQUEST® 3

Use the Print to File feature to create PDF files of a graph, data table, notes, or LabQuest screen
(as currently displayed). Use the files to include with lab reports. The files can be printed from a
computer.

TIP! The initial release of LabQuest 3 does not support printing directly to a printer. Future
software updates will support printing directly to a compatible USB or network printer.

To use Print to File, connect a USB flash drive to your
LabQuest. Choose Print from the File menu, and then
choose the item that you want to print (Graph, Table,
My Notes, or Screen).

TIP! Options for printing Table and My Notes are not
available when those items have no data to print.

Use the Print Options dialog box to set additional print  |Deskjet 460 jusa) hd
settings. You can choose to add a title, footer, or print Print Graph Titse
in grayscale. Tap Print to save a PDF file of your

selection to the flash drive. Ah

Print in greyscale

Print Cptions ﬁia Print
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VIIl. PROJECTING AND MONITORING STUDENTS’ LABQUEST® 3
DEVICES

Use our LabQuest Viewer software (order code, LO-VIEW) & for Windows® and macOS®
computers or LabQuest Viewer® for iPad®” to view and control LabQuest wirelessly from your
computer or iPad. LabQuest Viewer can be used in conjunction with a projector to share the
LabQuest 3 screen with the entire class.

Instructors can use LabQuest Viewer to demonstrate LabQuest 3 to the class and have students
present their work to fellow classmates.

With LabQuest Viewer, you can:

e View and control one or more LabQuest units from a computer or iPad.

e Connect to a projector or interactive white board for class demos or student sharing.
e Monitor student progress on any LabQuest connected to your network.

e C(Create screenshots of the LabQuest screen to copy and paste into lab instructions.

e Set customizable permissions that permit viewing without control, or password-protect a
connection.

System Requirements

Windows — Windows 7 (SP1), Windows 8, Windows 8.1, and Windows 10
macOS — macOS X 10.8 or newer
iPad — 10S 8 or newer

LabQuest Setup

To set up your LabQuest to communicate with LabQuest Viewer App for iPad, or LabQuest
Viewer software on your macOS or Windows computer, follow these instructions.

1. Connect LabQuest to a network. For detailed instructions, see Connect LabQuest to a Wi-Fi
Network

TIP! The Network used for the LabQuest Viewer does not require Internet connectivity.

2. Launch the Connections app from the Settings screen.

Wi-Fi: ®On  Off
Network: - Vernier

Data Sharing Name: LabQuast

Source Address
F‘ 0] DataSharing,  On
"E Viewer: on
hitp:/f192.168.254.214 Emalk Mot Configure
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Projecting and Monitoring Students’ LabQuest® 3 Devices

3. Tap the Viewer settings icon to open the Viewer Settings dialog box.

4.

5.

6.
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Wi-Fi: @ On Off
Network: — Vernier

Data Sharing Name: LabQuast
rE 0] Data Sharing; On
'E Viewer: Mot m;?-'
Enable LabQue hitp:/f192.168.254.214 Emall Hot Configure

il

Select the check box to Allow screen control.

Tap OK to exit the LabQuest Viewer settings.

LabQuast Viewar: & On  Off
« Mllow screen control
Require Password:
Specify Channel:
Specify Part:

Enable Viewer over U5SE,
Note: Logger Aro will mot be sble to
communicate with device whan snabed,

LabQuest Viewer Settings Close

TIP! If Wi-Fi is not available, you can Enable Viewer over USB to connect with the
LabQuest Viewer computer software via USB. While this option is selected, your LabQuest
cannot be used as a USB interface with Logger Pro 3, Graphical Analysis 4 or Logger Lite

computer software.



IX. ADDITIONAL APPS ON LABQUEST® 3

Several accessory applications can be launched from the Home menu. It is not necessary to quit
LabQuest App to use these accessories; to return to LabQuest App, either close the accessory
using the close button, or switch to the LabQuest App by swiping left or right from the edge of
the screen , or tapping LabQuest App on the Home screen.

Access additional apps and accessories from the Home screen.

Audio Function Generator

The Audio Function Generator is used to create e

waveforms in the audio frequency range. Select a @ RI[]» %1000 at: %100 ~ %

waveform, frequency, and volume for each channel. — ,

Start and stop using the buttons at left. The link

between left and right channels is on by default so that i

both channels start and stop together. Tap the link icon L ILIEI® *1000 at: ¥100 ~ %

to control the channels independently. @ O '
. L T

Use the sliders to adjust the frequency.
A common use of the Audio Function Generator is to create tones and beats for waveform study

using a microphone. For the best waveform quality, connect a powered computer speaker to the
LabQuest audio output jack.
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Additional Apps on LabQuest® 2

Calculator

The Calculator App is a standard scientific calculator
that uses algebraic notation. You can copy a calculator
result and paste it into the Notes tab or into a manual
column cell.

Camera App

The Camera App works with digital (USB) cameras.
See www.vernier.com/til/3659 for more information
regarding supported digital cameras. Use the Camera
App to view a live image feed from the camera and to
capture images for later viewing.

Experiment Viewer

The Experiment Viewer is a PDF reader that can access
over 75 experiments that come on your LabQuest. You
can also use this app to access documentation for the
internal sensors and this user guide. You can also use
this application to view other PDF files saved on a
USB Flash Drive. These files can be saved directly to
your LabQuest, if desired.

Periodic Table

The Periodic Table app contains standard reference
information on the elements. Tap an element to see
details.

Data from the periodic table app is available as a saved
data file in the LabQuest App. Choose Open from the
LabQuest App File menu and select the Periodic Table
Data file. Tap on the y-axis label to select different
values to plot.
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Power Amplifier

The Power Amplifier app controls the Vernier Power
Amplifier (order code PAMP) & used to create
waveforms with up to 10 V amplitude and currents of
1 A. Connect the Power Amplifier to the LabQuest
audio output port.

Select the desired output (AC or DC). DC output levels
are limited to 0.2 V steps. AC waveforms include sine,
square, sawtooth, and ramps. Select an amplitude and
frequency using the controls. The frequency can be
changed by factors of two using either the buttons, or
in small steps using the slider. Start and stop the output
using the control at left.

Sound Recorder

The Sound Recorder app captures short audio clips,
typically for voice notes. To record a clip, tap the
record button ®. To stop, tap the square red stop
button. Play the clip back using the green play button.
Tap the disk button to save the clip, which can later be
opened using the open file folder icon. The blank page
icon clears out any current audio clip.

Stopwatch

The Stopwatch app is a simple timer. Tap the start
button to begin timing; tap it again to stop. Subsequent
taps will continue to start and stop the timer. Tap the
reset button to return the timer to zero. The copy button
will place the current time on the clipboard for pasting
into the Notes screen, the calculator, or a manual
column cell.

v PowsrAmplifier x|
AT W - 20 .

| B -
[ = +2] = 1000 aHz =2

Sound Aecorder - Untithed-1

00:00.00
l\t'/a W) I..E.:

. LT
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X. APPENDICES

Appendix A — LabQuest 3 Technical Specifications

Display

15.4 cm % 8.6 cm (17.7 cm diagonal) screen
800 x 480 pixel color display at 188 dpi
LED backlight

Landscape screen orientation

Processor

2 GHz Application Processor

Connectivity

Wi-Fi 802.11 b/g/n
Bluetooth 4 for Wireless Sensors

User Interface

Capacitive touch screen
Touch navigation

Power

Rechargeable, high-capacity battery

DC charging/powering through external
adapter (included)

Data Acquisition

12-bit resolution
Built-in GPS and microphone

Ports

5 sensor channels

2 USB port for sensors, flash drives, and
peripherals

USB micro port for computer connectivity
DC power port

Audio Out port for use with Vernier Power
Amplifier, headphones and powered
speakers

Maximum Sampling Rate

1 sensor: 100,000 samples/s (0.02 seconds
maximum duration)

2 or more sensors: 10,000 samples/s
(0.21 seconds maximum duration)

Minimum Sampling Rate

0.00125 samples/s (800 s/sample)

Maximum Samples (standalone)
1 sensor: 2000 samples 20K—100K
samples/s

1 sensor: 14,000-21,000 samples*at < 10K
samples/s

2 or more sensors: 12,000—14,000 samples*
at < 10K samples/s

Environmental Durability

Operating Temperature: 0 — 45°C

Storage Temperature: —30 — 60°C

Splash resistant

Rugged enclosure designed to withstand a

fall from lab bench
Size and Weight

Size: 11.7cm % 19.0 cm % 4.0 cm
Weight: 350 g

Storage

500 MB
Expandable with 2 GB USB flash drive

Non-compatible Sensors

LabQuest 3 does not support the following:
Heat Pulser
Vernier Flash Photolysis Spectrometer

*Highest number of samples is for the very first collection after starting LabQuest. The smaller number of samples depends on
the number of previous collections and stored runs during this LabQuest session.
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Appendices

Appendix B — LabQuest Maintenance
LabQuest Battery

LabQuest uses a high-quality lithium-ion battery. This is the same chemistry used in premium
laptop and cell phone batteries, and you can expect similar performance. There is never a need to
condition the battery by regular full discharge/charge cycles.

Use only the supplied AC adapter to charge the LabQuest battery. A replacement adapterf5 can
be purchased from our website (order code LQ3-PS).

The battery takes about 12 hours to completely charge. It is safe to leave the battery charging
indefinitely, and there is no need to fully discharge the battery before charging. Battery life will
depend on the sensors used, but in most cases you can obtain six or more hours of use before
recharging. We recommend charging LabQuest overnight to start the next day with a full charge.

When using LabQuest 3 as a computer interface, either the battery must be charged or LabQuest
must be connected to AC power. LabQuest 3 cannot operate on USB power alone.

When using LabQuest as a standalone device, the screen will dim after a few minutes of no use,
even during data collection. However, LabQuest will not turn itself off until the battery is almost
discharged. Data loss due to a loss of power is minimized through periodic saving of a backup
file.

Battery life depends on the sensors and features used. To access power-saving options, choose
the Light & Power app from the Settings screen. Optimize day-to-day battery life by setting the
screen brightness to the minimum acceptable level and power off (Suspend) the unit whenever
the unit is not in use.

The long-term life of the battery will vary, but you can expect about three hundred to four
hundred full charge/discharge cycles before the battery will need to be replaced. In this count, a
charge from half-way to a full charge would count as half of a charge cycle. In typical school
use, the battery can last three years or more. Exposure to temperatures over 35°C will
significantly reduce battery life.

As a battery reaches the end of its useful life, the run time will become shorter and shorter and
the battery will begin to swell. Eventually the run time will be too short for your application, and
you will want to replace the battery. Rechargeable batteries are considered a consumable, and as
such, are warranted for one year. A replacement battery & can be ordered from our website
(order code LQ2-BAT). Recycling information is available at www.call2recycle.orgS.

LabQuest Power Profiles

There are three power profiles available, Battery, AC, and Automatic. Select the power profile
that best matches how your use your LabQuest. While the Battery and AC profile names suggest
when they should be used, these profiles do not depend on how you are powering your
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LabQuest. The Battery profile is designed to conserve battery power during times the LabQuest
is idol. The AC profile also applies power saving options however there is more time between
the different power saving steps.

Automatic profile option is the default option. When using this profile, LabQuest automatically
detects if you are running on AC or battery power and applies the appropriate profile. Note that
the LabQuest cannot distinguish between power coming from an AC adapter or an external
backup battery such as the LabQuest Battery Boost 3. When using an external battery, you may
want to use the Battery profile to conserve power of the external battery.

If you are setting up a LabQuest for display, you may not want the unit to dim at all. To do that,
connect your unit to AC Power and choose the option to not dim the screen while on AC power.

Here is a summary of the power profile stages to conserve power:

Battery AC
Not in Use Collecting Data Not in Use Collecting Data
Dim Screen after 1 minute after 1 minute after 2 minutes after 2 minutes
Screen off after 3 minutes after 3 minutes after 5 minutes | after 15 minutes
Suspend after 30 minutes never after 60 minutes never
Shut down after 2 days never after 2 days never

Note that even while the screen is off, LabQuest will provide power to sensors connected to the
ports. This can be helpful for sensors that need to stay powered to retain powered between
measurements when doing field work.

LabQuest Case and Screen

LabQuest is water and shock resistant. Do not submerge LabQuest in liquids or allow liquids to
sit on the screen for any extended time. Wipe it clean with a damp cloth only; do not use any
solvents including ammonia or glass cleaners.

For information on disinfecting you LabQuest unit, see https://www.vernier.com/til/6551

LabQuest Software Updates

LabQuest arrives with software preloaded. The LabQuest App will be updated from time to time
to introduce new features and to improve performance. Most users will want to run the latest
version available. Free updates with step-by-step instructions are available on our website:
www.vernier.com/downloads/
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Getting Additional Help

For access to user manuals, forums, and our Technology Information Library, please visit our
website at

www.vernier.com/labg3

You may also contact Vernier directly:

888.837.6437
support@vernier.com
www.vernier.com/labg3
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Appendix C — LabQuest Keyboard

LabQuest App automatically displays the keyboard when text can be entered.

Standard

The standard keyboard displays lowercase letters and
some punctuation marks. To delete the previous entry,
use the Backspace key [ & | To start a new line, use the
Carriage Return [ |

To access capitalize letters and additional punctuation
marks, use the Shift key [T Touch and hold the shift
key to apply the caps lock.

Tap Done to dismiss the keyboard.

Numeric and special characters

To access the numeric keyboard from the standard
keyboard, tap 123 .

Tap the shift key [ # | to access additional characters
such as Greek characters, superscripts, and subscripts
characters. Touch and hold the shift key to lock this
keyboard option.
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Appendix D — License Information

This product contains certain open source software originated by third parties that is subject to
the GNU General Public License as published by the Free Software Foundation, GNU
Library/Lesser General Public License (LGPL) and different and/or additional copyright
licenses, disclaimers or notices. These licenses give you the right to redistribute and/or modify
the software.

The software is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR
A PARTICULAR PURPOSE. See the GNU General Public License for more details.

Complete source code for the open source software is available on request from Vernier
Software & Technology. Contact us at info(@vernier.com, or by writing to

Source Code Request

Vernier Software & Technology
13979 SW Millikan Way
Beaverton, OR 97005

USA

Source code will be made available for download, or you may request a CD-ROM of the code. A
shipping and handling fee will be charged for a CD-ROM.

The exact terms of GPL, LGPL, and some other licenses are provided to you with the source
code distribution. You may also read the license at www.gnu.org/licenses

Appendix E — Warranty

Vernier warrants this product (with the exception of the battery) to be free from defects in
materials and workmanship for a period of five years from the date of shipment to the customer.
This warranty does not cover damage to the product caused by abuse or improper use. This
warranty covers educational institutions only.

The LabQuest battery is a consumable, and as such, Vernier warrants this product to be free from
defects in materials and workmanship for a period of one year from the date of shipment to the
customer. For more information about the LabQuest battery, see LabQuest Battery

Appendix F — Curriculum Resources

Vernier offers a complete set of lab books for elementary through college. For more information,
see www.vernier.com/books

54



LabQuest® 3 — User Manual

Appendix G — Accessories, Replacement Parts, and Related Products

LabQuest Viewer

Display and control LabQuest on a computer to teach
students how to use LabQuest, demonstrate experiments, or
share class data.

www.vernier.com/lg-view

Also available, LabQuest Viewer® for iPad®
www.vernier.com/lg-view-ipad

LabQuest Charging Station

Charge and store up to four LabQuest 3 interfaces with this
compact and affordable station.
www.vernier.com/Iq2-crg

LabQuest Battery Boost 3

With the added power of an external battery, data can be
collected for extended periods in the field where AC power
is not available.

www.vernier.com/lg-boost3

Vernier Lanyard
(E ; The LabQuest neck strap helps prevent accidental drops
T~ during field studies.

www.vernier.com/lg-lan

LabQuest USB Computer Cable

Replacement LabQuest-to-computer USB cable

The cable has a USB micro plug and USB standard-A plug.
One cable is included with each LabQuest 3.
wWww.vernier.com/cb-usb-micro

LabQuest USB-C Computer Cable

LabQuest to computer USB C cable

The cable has a USB micor plug and USB-C plug. This cable
is recommended for computers and Chromebook™
notebooks that only have USB-C ports.
www.vernier.com/cb-usb-c-micro
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Replacement Battery for LabQuest 3

Replacement high-capacity, rechargeable, lithium-ion battery
for the Vernier LabQuest 3.

One battery is included with each LabQuest 3.
www.vernier.com/Ig3-bat

LabQuest Power Supply

Replacement power supply for the LabQuest
One power supply is included with each LabQuest 3.
www.vernier.com/lg3-ps
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Measure. Analyze. Learn.

Vernier Software & Technology
13979 S.W. Millikan Way e Beaverton, OR 97005-2886
Toll Free (888) 837-6437 o (503) 277-2299 ¢ FAX (503) 277-2440
support@vernier.com ® www.vernier.com/

Version 3.0.0

Revised August, 2020

Logger Pro, Logger Lite, LabQuest, Connected Science System, LabQuest Viewer, Go Wireless,
Go Direct, Graphical Analysis, and other marks shown are our trademarks or registered
trademarks in the United States.

All other marks not owned by us that appear herein are the property of their respective owners,
who may or may not be affiliated with, connected to, or sponsored by us.
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