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NEW!
Meter Stick

PHYSICS

Rediscover the most
versatile tool in your
physics toolbox with the
Meter Stick Torque Set.
(Page 150)

Meter Sticks Optics
Everything you need to
investigate optics and
lenses for less, without
compromising accuracy.
(Page 299)

NEW! Physics Bundles
Explore all new equipment
sets for mechanics, optics,
and more. (Pages 98-103)




PASCO Support You Want
Technology You Trust

Why PASCO

Why do thousands of teachers worldwide trust PASCO for their
lab equipment and technology?

Meets Teachers’ Needs: Built for the Classroom: Hands-On by Design: World-Class Support:
PASCO labs and equipment Our solutions are made Easy-to-use tools let Free standards-aligned
are designed by educators, durable for years of students measure and labs, webinars, training,

for educators. reliable use in your lab. visualize phenomena. and technical support.
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New Products

Meter Stick Optics System

0S-7052

Features:
» Bright, rechargeable LED light source

» Lenses mounted in holders to protect
from damage

» Organized storage box for easy
classroom management

See page 299.

Wave Driver
WA-9855

» New improved design

» Greater amplitude

) Stronger magnet for stronger force
» Sturdy construction

See page 272.

6-Way Structures
Connector
(Set of 6)

ME-7019

» For multi-room,
multi-level
buildings

See page 166.

Wireless Optical Dissolved

Oxygen Sensor ¢
PS-3246

See page 80.

more information at pasco.com



New SPARK LXi2 Features

PARK LXiZ | Datalogger

» PASPORT sensors connect directly to the LXi2.
» The LXi2 also has built-in ports for the included temperature and voltage probes.
» Simultaneously connect up to five PASCO Wireless Sensors.

=
m
=
-
=)
o
()
c
(9p)
—_
-n
=
3
c
X
m
p)

Features:

» 8-hour battery life (standard use)

» Ruggedized, water resistant case for use indoors and outdoors See pages 58-59.

» 8" full-color capacitive touchscreen (1280 x 800 pixels)

» Simultaneously connects up to 5 PASCO Wireless Sensors Scan to learn more:
» Includes 2 PASPORT ports

» Includes Voltage Probe and port

» Includes Fast Response Temperature Probe and port

» Internal GPS, accelerometer, microphone, speakers/line out, and

front camera

» Supports an additional five PASPORT sensors when used with the
AirLink, SPARKIink Air, or 550 Universal Interface

» Installed software: PASCO SPARKvue, MatchGraph,
and Spectrometry

» Android operating system
WiFi, Bluetooth®, and USB connections pasco.com/IX|2

) Tools for data export: graphs, files, and images

v

800.772.8700 (inside US) | 916.462.8383 (outside US)



New Physics Bundles

NEW Physics Lab Stations

Physics Lab Station: Mechanics Starter
ME-5300

Perform These Experiments:
» Average Speed and Velocity
» Graphing Motion

» Speed and Velocity
Graphs

» Conservation of Energy
» Work and Kinetic Energy
» Newton's Second Law

» Coefficients of Friction

» Momentum and Impulse

» Periodic Motion:
Mass and Spring
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See page 98.

Physics Lab Station: Mechanics Extension
ME-5301

Perform These Experiments:
» Conservation of Momentum

» Momentum and
Explosions

» Simple Pendulum
» Atwood’s Machine

» Two Dimensional Motion:
Projectiles

» Exploring Torque

» Exploring a Rotating System
» Momentum and Impulse

» Exploring Physical Pendulums

See page 99.

Physics Lab Station: Fluids

ME-2040

Perform These Experiments:

» Boyle’s Law
) Hydrostatic Pressure
» Buoyant Force

See page 100.

more information at pasco.com



New Physics Bundles

NEW Physics Lab Stations

Physics Lab Station: Optics
0S-8910

Perform These Experiments:
» Spherical Mirror Reflection

» Snell’s Law

» Focal Length of a Converging Lens
) Virtual Images

» Telescope and Microscope

» Shadows

S13Nd0dd M3IN

See page 102.

Physics Lab Station: Electricity and Magnetism
EM-3557

Perform These Experiments:

» Ohm’s Law

» DC Circuits

) Capacitors and RC Circuits

» Magnetic Field of a Permanent Magnet
) Electromagnetic Induction

» Magnetic Field in a Coil

» Planck’s Constant

See page 101.

Physics Lab Station: Waves and Sound
WA-9515

Perform These Experiments:
) Resonance and Standing Waves
» Properties of Sound Waves

) Measuring the Speed of Sound

» Decoding DTMF Tones

See page 103.

800.772.8700 (inside US) | 916.462.8383 (outside US) 5
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New Wireless Experiments

Projectile Motion Experiment
EX-5602

Concepts:

» Independence of x- and y-motion
» Muzzle velocity vs. time of flight
» Angle vs. horizontal range

NEW Wireless Experiments

See page 332.

Centripetal Force
on a Pendulum

Experiment
EX-5605
Concepts:

) Centripetal force

» Angular velocity
) Periodic motion

See page 335.

Ballistic
Pendulum

Experiment
EX-5611

Concepts:

) Conservation of
momentum

» Conservation of energy

See page 337.

Rotational Inertia
Experiment
EX-5616

Concepts:

» Rotational inertia of a ring
and disk

» Torque

See page 342.

Physical Pendulum Experiment
EX-5618

Concepts:
) Parallel Axis Theorem

» Period of a physical
pendulum

» Computer modeling
of a system

) Rotational inertia

See page 345.

Conservation of Energy I
Experiment
EX-5612

Concepts:

» Potential energy of a falling ball

» Kinetic energy of a falling ball

» Use different size balls to change friction

See page 339.

Specific Heat Experiment
EX-5624

Topics Covered:

» Thermal energy

» Equilibrium temperature
) Specific heat

See page 352.

more information at pasco.com



New Wireless Experiments

NEW Wireless Experiments

=
m
Electrical Equivalent of Heat Experiment Ideal Gas Law Experiment =
EX-5625 EX-5627 =
Concepts: Concepts: 8
» Compare ) Ideal Gas Law c
electricgl » Boyle’s Law 2
energy input » Gay-Lussac’s »
to changes Law
in internal
energy

See page 353. See page 354.

Ratio of Specific Heat Engine
Heat Experiment Cycles
EX-5631 Experiment
Concepts: EX-5630

» Cp/Cy for a gas

Concepts:

» Ruchardt’s method of . -
measuring the ratio of » Heat engine efficiency
specific heats » Isothermal processes

) Adiabatic process ) Isobaric processes

) Ideal Gas Law

See page 356.

See page 357. Faraday’s Law of Induction Experiment
EX-5641
Magnetic Fields of Coils Experiment Concepts:
EX-5640 » Magnetic flux
) Faraday’s Law of
COncepts: Induction
» Magnetic fields » Lenz's Law
of single coil, » Conservation
Helnthltz coils, of energy
and inside a » Electrical power
solenoid
See page 367. See page 369.

Interference and Diffraction of Light Experiment
EX-5645

Concepts:

» Two-slit
interference

» Single-slit
diffraction

» Multiple-slit See page 374.
minor maxima

800.772.8700 (inside US) | 916.462.8383 (outside US) 7
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Sensors and Output Devices

Sense and Control
Use PASCO Sensors, Output Devices, and Equipment to:

P Explore new applications with Blockly programming, available in PASCO Capstone and SPARKvue software.
P Access all sensor readings through code, create feedback loops, and more.
P Use code to control outputs such as fans, signal generators, and motors.

How PASCO Makes Sense and Control Seamless

The recent integration of Blockly coding into our data collection software lets students use code to collect
sensor data and control how devices respond to that data — all without having to download any drivers.
Graph the output from your code in real time or display it using any Capstone display.

In PASCO Capstone, the Blockly code runs adjacent to a graph of the Current Sensor measurement, and a Digits Display shows output from the code.

m Construct a Constant Current Source

» Use the Modular Circuits (EM-3536) variable resistor,
Wireless Current Module (EM-3534), and AC/DC Module
(EM-3533).

P The voltage is adjusted in code to react when the resistive
load is changed so as to keep the current constant.

P Use Capstone to record the current and voltage readings
and view a graph of the current in real time as the code
is executed.

Modular Circuits (pages 228-231)

more information at pasco.com



Sensors and Output Devices

Sense

» Use the Blockly integration in PASCO Capstone to code with any PASCO sensor or interface.

» Explore plug-and-play programming with PASPORT, ScienceWorkshop, and Wireless Sensors!

PASPORT Sensors (pages 37-57)

ScienceWorkshop Sensors (pages 32-36)

Wireless Sensors (pages 61-81) //control.Node (page 10)

Control

» New //control.Node (PS-3232) controls motors,
fans, lights, and the PASCObot (PS-2994).

P Control the speed and direction
of a Smart Fan (ME-1242) on a
Smart Cart (ME-1240).

Smart Fan (page 110)

P Activate motors, lights, and
a coil in Modular Circuits
(EM-3536) using the AC/DC
Module (EM-3533).

AC/DC Modular (page 230)

P Control the frequency and amplitude of the signal generator outputs

//control.Node

(page 10)
PASCObot
(pages 16-21)

P Control the speed and
direction of a Smart Cart
Motor (ME-1247).

Smart Cart Motor (page 113)

P On the //code.Node (PS-3231),
change the color of the LED
light, the intensity of the LED
array, and the frequency of the
speaker output.

//code.Node (page 67)

on the 550 (UI-5001) and 850 (UI-5000) Universal Interfaces.

550 Universal Interface (page 28)

P Control the
frequency and
amplitude of the
Function Generator
(P1-8127).

Function Generator (page 266)

850 Universal Interface (page 26)

P Control when or where
the ball is launched by
a Smart Ballistic Cart
Accessory (ME-1246).

Smart Ballistic Cart Accessory (page 112)

800.772.8700 (inside US)

916.462.8383 (outside US)
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//control.Node

//control.Node e}

PS-3232

» Control motors, fans, pumps and more.

» Program with Blockly code in PASCO Capstone or SPARKvue

» Use the Sensor Port to incorporate sensor data into a program.

» View and record sensor measurements as the program runs.

» Rechargeable battery provides power to the //control.Node
and connected devices.

» Upload code to the //control.Node, then disconnect it to run a
program autonomously.
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The //control.Node is a compact control device that enables students to program a wide
variety of accessories, including stepper motors, servo motors, fans, pumps, and more.
Complete with a rechargeable battery, the //control.Node provides power to the connected
accessories, allowing students to create unique systems that can be run autonomously. The
//control.Node features both Bluetooth and USB connectivity, allowing it to execute programs
— written in Blockly code within SPARKvue or PASCO Capstone software — with or without a
wired connection to a computer.

Built-in Features:

» Accelerometer Build an automatic night light!
» Speaker Use the //control.Node to turn
on the night light when the room

» Sensor Port lights are turned off,

» Two Power Output Channels for Stepper Motors and
Power Output Module

» Two Servo Ports for Regular Servos and
Continuous Rotation Servos

» Rechargeable Lithium lon Battery

» Bluetooth BLE Communication

» USB Port for Charging and Connectivity

» Two 6-32 Threaded Holes for Mounting
Designed to Work With:

» PASCObot Sense and Control Kit (ST-7840)

» Greenhouse Sense and Control Kit (ST-2997) Specifications:
» //control.Node Sense and Control Kit (PS-5050) Two Power Output Ports: +5 VDG, 0.7 A
» Stepper Motors (PS-2976) Two Power Output Ports: Auto-ID stepper motors and

» Servo Motors (Standard and Continuous Rotation) 'T\?vvéelgc())vtzu(t)’rtc:)duutliorts- 8-pin modular jack

» Power Output Module (PS-3324) Two Servo Ports: Accepts standard servos and continuous
» Greenhouse Sensor (PS-3322) rotation servos

» PASCObot (PS-2994) Two Servo Ports: 3-pin connector
Two Servo Ports: Not auto-ID
Two Servo Ports: Built-in servo current sensor for detecting load
Sensor Port: 12C
Sensor Port: 6-pin modular jack
Onboard Acceleration Sensor: 3-axis
Onboard Acceleration Sensor: +16g

Rechargeable Battery: 3.7 V, 3000 mA-hr LiPo (3C),
USB chargeable

Communication: Bluetooth BLE or USB

Speaker: Produces audible beep when code is uploaded
Dimensions: 11.5 x5 x 3 cm

Mass: 142 g

Includes:
The //control. Node can power and control two Stepper motors, two Servo motors, e //control.Node
and a sensor (such as the Line Follower Module shown). e USB Charging Cable

Order Information

/1coNtrolNOGE. ..o PS-3232

10 more information at pasco.com



//control.Node & Accessories

Stepper Motors

High Speed Stepper Motor PS-2976
Low Speed Stepper Motor PS-2978

This Low Speed Stepper Motor is

geared down to rotate slower than

the High Speed Stepper Motor

(PS-2976). The Stepper Motors

plug into one of the Power Output

ports on the //control.Node using

the included cable. The Stepper Motors can be set to rotate through
a given angle or at a given speed with a resolution of 480 steps/
revolution (0.75 degrees). The feedback loop that makes it go at a
constant speed is contained within the //control.Node, so there is no
delay while waiting for the computer to respond. The Stepper Motors
monitor how far and how fast the motor moves using the //control.
Node and PASCO Capstone or SPARKvue software.

The Stepper Motors can be mounted using the two 6-32 inserts
included on its exterior. The conventional, 24-tooth spline and custom
case match the form factor and attachment hole pattern of a Servo
Motor, making it easy to substitute a Servo Motor for a Stepper Motor
in your project designs. These Stepper Motors also include a hub with
threaded holes that can be fitted onto the spline to securely mount
accessories such as the PASCObot wheels, pulleys, or gears.

Specifications:
Spline: 24 tooth
Voltage: 5V

Max Speed: 2 rev/s (high)
0.33 rev/s (low)

Each Motor Includes:

e Stepper Motor

e Cable for connecting motor to //control.Node

e Hub with threaded holes for mounting accessories

Order Information

High Speed Stepper Motor
Low Speed Stepper Motor............cccocoveuerereniennns PS-2978

Continuous Rotation Servo
SE-2977

This Continuous Rotation (non-
proportional) Servo can rotate
continuously in the same direction
and is ideal for robotic applications.

Specifications:

Operating Voltage: 4.8V t0 6.0 V
No-Load Speed (6.0 V): 52 rpm
Dimensions: 40.6 x 19.6 x 36.6 mm
Mass: 41.7 g

Output Shaft Spline:
24 tooth

Includes:
e Hitec HSR-1425CR Servo
e Servo Horns (4)

Order Information

Continuous Rotation Servo...........cccccceeveveverrereenee SE-2977

Power Output Module
PS-3324

» Blockly control over
channel 1 or channel 2 for
independent control
of accessories

The Power Output Module supports additional connections to

the //control.Node, enabling students to extend their engineering
projects beyond the contents in their kit. Simply plug the Power
Output Module into the //control.Node, attach your accessory

to the Output Module, and start coding your project! The Power
Output Module splits access to the //control.Node's battery power,
enabling students to power motors, solenoids, switches, lights, and
many other accessories using the Blockly programming integration
available in SPARKvue and PASCO Capstone.

Specifications:

Connector: 16" 8-pin modular plug to the control node
Channels: 2 independently controlled sides of the board

Device connector options: 0.025" square post header,
terminal block screw, USB

Current per output channel: 0.7A
Voltage: 5V
Dimensions: 3.7 x 5.7 cm

Includes:
e 8-pin modular plug to connect to the //control.Node

Order Information

Power Output Module ...........cccooeveeiiiiiiiiieinns PS-3324

Servo Motor

SE-2975

This standard Servo Motor plugs into one of the

two server ports on the //control.Node (PS-3232).

The motor rotates through 180 degrees, moving

a push rod that rotates a part, such as the aileron

on an airplane.

Within the //control.Node is an internal current sensor

that monitors the Servo Motor Ports, making it easy for
students to know when a load is placed on the servos.

When the servos on the PASCObot Gripper start to draw more
current, the code can detect that an object has been gripped and
determine how hard the object is being squeezed.

Specifications:

Operating Voltage: 4.8V t0 6.0V
Maximum Torque Range: 3.3 to 4.1 kg/cm
Dimensions:

40.6 x 19.8 x 36.6 mm

Mass: 455 g

Output Shaft Spline:
24 tooth

Includes:
e Hitec HS422 Deluxe Servo
e Servo Horns (4)

Order Information

SEIVO MO0 ... SE-2975

800.772.8700 (inside US)

916.462.8383 (outside US) 11
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//control.Node Sense and Control Kit

//lcontrol.Node Sense and Control Kit
PS-5050

The //control.Node Sense and Control Kit empowers students to
create and explore through code. This kit includes a //control.Node
and accessories that students can use to turn on lights, run a cooling
fan, open doors, launch rubber bands, and much more. The kit also
includes materials and instructions for six projects:

» Night Light

» Game with Meter

» Automatic Door Opener

» Thermostat-Controlled Fan

» Light-Activated Winch

» Remote Control Rubber Band Launcher

Night Light Project

Goal: Construct a night light that automatically turns on when the
room goes dark and turns off when the room is lit.

Night Light Project using the
//control.Node and //code.Node

Thermostat-Controlled Fan Project

Goal: When the temperature rises above a specified point, turn on
the fan, which cools the air by blowing into a wet cloth. When the
temperature falls below a specified point, the fan turns off.

These projects use elements of the engineering
design process:

» Define the problem

» Research solutions

» Design a prototype

» Test solution

P Iterative design and improvement

Game with a Meter

Goal: Make a meter that uses a stepper motor to rotate the
indicator proportional to a sensor reading. Design a game
that uses the meter to determine the outcome.

A stepper motor rotates the meter indicator to match the angle at which the
//code.Node s tilted.

Automatic Door Opener Project

Goal: Build a house with a door. Push Button #1 on the //code.Node
and the servo opens the door. Push Button #1 again and the servo
closes the door.

The front of a house is constructed from foam core and the servo rod is
attached to the door, allowing it to be opened and closed.

12

more information at pasco.com



//control.Node Sense & Control Kit

Light-Activated Winch Project

Goal: Place a white cup in front of a //code.Node with its light
turned on. The reflected light triggers the winch to go down and the
permanent magnet sticks to the object, hauling it up. Stop the winch
when the cup is lifted above the //code.Node.
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Light reflected from the cup
triggers the winch to lower.

Includes:

e //control.Node (PS-3232)

e //code.Node (PS-3231)

e Servo Motor
High Speed Stepper Motor
Fan (USB)
Light Bulb and Stand: EM-9099
Motor Bracket and Stand
Power Output Module
Small Magnet

L]
L]
L]
L]
L]
L]
* Pulley
L]
L]
L]
L]
L]
L]

The winch picks
up the cup.

Automatic Rubber Band Launcher Project

Part 1 Goal: Program the servo motor to hold its position while the
rubber band is loaded. Push the button on the //code.Node to fire the
rubber band.

Part 2 Goal: Expand on Part 1 by launching the rubber band when
you clap your hands near the //code.Node's sound sensor.

Use the //code.Node as a target, so that when the rubber band
knocks it over, its accelerometer detects the motion, causing

the //code.Node to flash its lights and sound an alarm.

Electrical Wires (2)

Rubber Bands (10)

Jumbo Paper Clips for Servo Pushrods (10)
Mounting Bolts and Nuts for Motors

House and Meter Paper Templates

Phillips Screwdriver

Order Information

//control.Node Sense and Control Kit............c.cccconee... PS-5050

Sense and Control Kit without
//control.Node

PS-5051

This kit is intended for courses that already have a

//control.Node. The kit is identical to PS-5050 except
it does not include a //control.Node (PS-3232).

Order Information

Launch a rubber band when you ciap your hands. Sense and Control Kit without //control.Node............ PS-5051

800.772.8700 (inside US) | 916.462.8383 (outside US) 13



Greenhouse Sense & Control Kit

=] Greenhouse Sense & Control Kit

ml ST-2997

g Designed for the exploration of biological concepts, the Greenhouse Sense & Control Kit includes

S everything students need to design, build, program, and study their very own greenhouse.

o

=4l |deal for studies in biology, environmental science, and STEM, the

8 Greenhouse Sense & Control Kit comes fully customizable, enabling

% students to explore countless interactions between plants and Programmable red and blue

=4 environmental factors. PASCO Grow Light.

IEIDJ Potential topics of study include soil moisture, humidity, temperature Investigate
fluctuations, light availability, inter- and intraspecies competition, the effects of
wind disturbance, and so much more. Leu%pigirg/turey

and wind

disturbance.

Use data from the Soil

Make data-based decisions The //control.Node serves as the Moisture Probe to optimize Program the USB Fan Design a water

with measurements for Greenhouse’s brain, providing watering schedules for and Water Pump to source, complete
humidity, temperature, power to the light, fan, water specific species and control water cycles with pump, and
light, and soil moisture. pump, and sensors! microhabitats. and air flow. control it using code!

Includes 5 Student
Activities:
e Program a Sunny Day
for Plants
Applications: e Code a Cooling Breeze

» Study and control greenhouse conditions. for a Greenhouse

» Use code to automate light and * Program Perfectly
watering schedules. Timed Rain

) Identify patterns over time with e Optimize Water Movement
continuous data logging. in a Greenhouse

» Includes equipment and accessories, e Program a Greenhouse
as well as five student activities. Sense and Control System

14 more information at pasco.com



Greenhouse Sense & Control Kit

PASCO Grow Light
PS-3347

The PASCO Grow Light connects via USB to help keep classroom
terrariums green and growing. Plug the Grow Light into a standard
USB port to provide plants with consistent lighting, or connect it to a
//control.Node to control the amount of red and blue light. When
powered by the //control.Node, the PASCO Grow Light becomes fully USB Power
programmable, enabling students to control the light’s intensity, color,

and schedule.

When connected to a //control.Node, the red and blue
LEDs can be controlled using Blockly code, available
in both SPARKvue and PASCO Capstone.
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Control Port for
//control.Node

M The Greenhouse Sense & Control Kit Includes:
(1) EcoChamber
© (2) //control.Node

) PASCO Grow Light

) Greenhouse Sensor

) Humidity/Light/Temp Probe
6) Soil Moisture Probe

) Power Output Module

) Fan

)

)

)
) Water Pump

(6) Order Information

Greenhouse Sense and Control Kit...........cccoovveeesriiicninnns ST-2997
Greenhouse Sense and Control Kit (without //control.Node).....ST-2998
" Available Separately:
(10) (GlE Tl OUS EES € ]S O ————— PS-3322
(7) @) (©) PASCO GIOW LIGNL +.ve.ooooeveeeeeeeeeece s eessesssesesesssesseeesn PS-3347

800.772.8700 (inside US) | 916.462.8383 (outside US) 15



PASCObot

PASCObot
PS-2994

) Learn to code

» Simple operation

» Expandable for limitless learning
» Compatible with PASCO sensors

The PASCObot includes everything students need to assemble the robot, including

the //control.Node, two stepper motors with wheels, and the car body. Assembled

in minutes, the PASCObot's unique modular design makes swapping components

easy, enabling students to use the //control.Node and stepper motors in additional

projects outside the PASCObot.

Using Blockly coding within SPARKvue or PASCO Capstone, students can command the

PASCObot to move forward or backward, make turns, and navigate mazes. After creating their program,
students can command the PASCObot to execute the code in real-time, or store it onboard the //control.Node
to be run autonomously at the push of a button.
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Since the Blockly coding environment is embedded in SPARKvue and PASCO Capstone, students
can program the PASCObot’s movements alongside graphs of the motion data coming from the
PASCObot’s stepper motors and onboard acceleration sensor.

The PASCO Code Library (available in PASCO Capstone and SPARKvue) supports new coders
with a collection of prepared Blockly code blocks designed specifically for use with the PASCObot.
The PASCObot can be easily expanded by placing a //code.Node in the top slot and integrating it
into programs. Use the //code.Node as a remote control for the PASCObot by programming the
PASCObot to turn when the //code.Node is tilted, or use the PASCObot with any PASCO sensor
connected to a computer via Bluetooth. Learn without limits with PASCObot!

The //code.Node Execute code and produce
can ride in the motion data with PASCObot.
PA
SCObot and be The PASCObot is more than just a

programmed to make .
turn signals on the LED array. robot. As students run their code,

a real-time display of the bot's
speed and distance can be viewed
alongside the robot’s motion. This
feedback helps inform students
when debugging their code and
Confident coders can control makes it easier for students to

{he two stepper motors assess the effects of their code
independently to create turns o
when it is executed.

and movements forward and
backward. New programmers
can choose from a variety of

prepared Blockly code blocks The PASCObot is
to simplify more complex

available with or

commands, like moving and '
turning the bot. without the
//control.Node.
Includes:
¢ PASCObot Body PS-3318
e High Speed Stepper Motor (2) PS-2976
o PASCObot Wheel with Tire (Set of 2) PS-3319
e //control.Node PS-3232
e Small #1 Phillips Screwdriver
e PASCObot Assembly Hardware
PASCODOL ... PS-2994
PASCObot (without //control.Node)...............cc....... PS-2995
Required:
PASCO Capstone Software............cccceevevevereennnne pp. 84-87
Students can assemble the PASCObot in minutes, putting together only seven parts, OR
compared to the hundreds of parts in other robot Kits. SPARKVUE SOftWAre ........ccccevvvevererercieeciceeieevennes pp. 88-89
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PASCObot

PASCObot Sense & Control Kit
ST-7840

The PASCObot Sense & Control Kit helps harness students’ interest in robotics
to drive deeper learning in science and STEM. This complete kit includes a
PASCObot, //control.Node, and accessories, as well as digital activities to
support students’ coding journey.

Sense and Control with PASCObot

Simple to build and easy to program, the PASCObot consists
of just seven pieces, including a PASCObot Body, two Wheels,
two Stepper Motors, and a rechargeable

//control.Node that enables students to

execute their code in real time, or store

it onboard for execution later.

With PASCObot, students can go
beyond basic robotics applications,
combining PASCO’s real-time data
collection, graphing, and analysis
system with an intuitive coding interface
that scales to their skill level. From
programming the bot’s first movements
to navigating obstacle courses to head-
to-head competitions — there’s no limit to
what students can do with PASCObot!
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Mount accessories
like the Line Follower
Module (includea)

in the PASCObot to
expand your sense &
control capabilities.

Includes:

e PASCObot Body PS-3318
e High Speed Stepper Motor (2) PS-2976
e PASCObot Wheel with Tire (2) PS-3319
e //control.Node PS-3232
e PASCObot Line Follower Module PS-3320
e PASCObot Range Finder Module PS-3321
e PASCObot Gripper Accessory PS-3325
e Servo Motors (2) PS-2976
e \White/Black Tape (one roll each) SE-2953

e Colored Plastic Cup Set (Set of 5) SE-2952
e Small #1 Phillips Screwdriver
e PASCObot Assembly Hardware

See pages 18-21 for details about the .
contents of this kit. Order Information

PASCObot Sense & Control Kit..............cccveuvenene ST-7840
PASCObot Sense & Control Kit

(without //control.NOAE) .......ccovveerererirercicicirine ST-7841
Required:

PASCO Capstone Software............ccoevvvereeeinnnne pp. 84-87
OR

SPARKVUE SOftWAre .......ccccvevvveveiereriiicicicieieieine pp. 88-89
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PASCObot Range Finder

PASCObot Range Finder Module
PS-3321

) Lidar range detector
) Detects objects closer than one meter

The Range Finder Module enables students to program how the
PASCObot interacts with objects. A Lidar sensor on the circuit
board uses infrared light to detect how far away objects are from
the PASCObot, allowing students to program the bot to avoid or hit
objects. The accessory offers enhanced features when used with
the PASCObot Gripper, enabling the bot to detect the distance of
an object it is programmed to pick up.
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The Range Finder circuit board mounts

inside the PASCODbot body. It is automatically
identified by PASCO Capstone and SPARKvue
software when plugged into the //control.Node
inside the bot.

The Range Finder Lidar infrared
emitter/detector pair peeks through
a hole in the front of the PASCObot.

Distance data streams from the Range Finder to student devices,

so students can see what the bot is seeing and interpreting.
When navigating through a maze, the Range Finder alerts the PASCObot before

it approaches a wall.

In Blockly, the speed of the PASCObot can be
programmed to depend on the range to objects,
such as walls.

Note that the Range Finder cannot be used
simultaneously with the Line Follower since
both occupy the same slot in the PASCObot.

Order Information

PASCObot Range Finder Module..............cccccuunee PS-3321

Required:

PASCODOL ... PS-2994
Includes: BARSCO Capstone Software...........ccccevveveeevevenenes pp. 84-87
e PASCObot Range Finder Module
e Cable to connect the module to //control.Node :Zﬁg;ﬁ:nstgware """"""""""""""""""""""""""""" Pp. 83-89
® 4-40 x 7/16” screw for mounting the module to the PASCObot GripberAccessory PS-3325

PASCObot body (2)

18 more information at pasco.com



PASCObot Gripper

PASCObot Gripper Accessory
PS-3325

The Gripper Accessory brings a new range of motion
to the PASCObot, enabling students to

program the bot to lift, move, or stack

objects.

The Gripper mounts to the PASCObot,

where its motion is controlled by servo motors

that can be programmed to make the bot grasp

and move objects.

Power is supplied and monitored by the

rechargeable //control.Node, which has an

internal current sensor for the servo motor ports.

When the servos on the PASCObot Gripper begin

to draw more current, the current sensor detects the load,

and the Gripper closes onto the object. This unique feature also

makes it possible for the code to recognize that an object has been

gripped and determine how hard the Gripper is squeezing it.

The Gripper's functionality is most robust when used with the Range Finder Module. When the Range Finder detects the bot's distance to
an object, student code moves the PASCObot up to the object, and the Gripper squeezes around the object, lifting it up. In one activity,
the PASCObot picks up a colored cup and takes it to a

Wireless Light Sensor to determine its color. It then

sorts the cups by color and places them on a paper

spot of the corresponding color.
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The Gripper jaws
are designed to
grasp small and
large objects.

In Blockly, the strength of the Gripper’s grasp is programmed in response
to the amount of current the servo motor is drawing. The higher the current,
the stronger the grip.

Includes:

e Gripper arms and
mounting brace assembly

e Gripper accessory
mounting hardware

e Rubber bands

e Servo extension cable, 12”

e Gripper raise and lower
control rod with clips

Order Information

PASCObOt Gripper ACCESSOIY ......cceveererervirererene PS-3325
) Required:
The Blockly program instructs the R S PS-2094
PASCObot to pick up cups
and stack them. Servo Motor (2)............ ..SE-2975
The Range Finder PASCO Capstone Software...........cccvvereeeceririnenes pp. 84-87
inside the PASCObot OR
is used to find the cups. SPARKVUE SOftWare .........ccvvvvvevvcriirissiiciinnnas pp. 88-89
Recommended:
PASCObot Range Finder Module................ccccuevee. PS-3321
Colored Plastic Cup Set (Set 0f 5).......ccccevvvvverenenes SE-2952

800.772.8700 (inside US) | 916.462.8383 (outside US) 19
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PASCObot Line Follower

PASCObot Line Follower Module
PS-3320

» Program the PASCObot to follow a
custom line path!

When fitted with the Line Follower Module, the
PASCObot can detect, follow, and respond to
line paths based on code. To create a path,
students use either the black or white tape
included with the PASCObot Sense & Control
Kit (ST-7840). They can then program the bot's
navigation through the path, upload their code
to the bot, and put their coding skills to the test!

Loaded code is run autonomously, allowing guiding
decisions to be made onboard the PASCObot for
more instantaneous responses. As the PASCObot
autonomously executes the uploaded code, students
can monitor data from the bot's onboard sensors in
real time by connecting their computer via Bluetooth.

The four Line-Follower
infrared emitter/detector pairs
shine through a hole in the
bottom of the PASCObot.

Students can make their own curved path using the white or
black tape that is supplied with the PASCObot Sense and
Control Kit (ST-7840). The tape is very flexible and leaves no
residue after removing it from a table or floor.

This circuit board mechanically fits into the PASCObot and
connects to the //control.Node's Digital Sensor Port using
the included cable.

Place a piece of tape perpendicular across the line the bot is
following. Then program the bot to stop and reverse when all
four light sensors detect the same value.

20
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PASCObot Line Follower

The PASCObot readily scales to
student learning levels. Students
can write their own line-following
code, or they can download
prepared line-following blocks
from the PASCO Code Library
(included in SPARKvue and
PASCO Capstone).
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By studying the reflected light levels coming from
the four emitters, students can design code that
recognizes when the PASCObot is over the line and
which direction the PASCObot needs to go to return
to the line.

Includes:

e PASCObot Line Follower Module

e Cable to connect the module to //control.Node

e 4-40 x 7/16” screw for mounting the module to
the PASCObot body (2)

Order Information

PASCObot Line Follower Module .......................... PS-3320
Required:

PASCODOL ...

Black & White Tape Rolls (1 each)... .
PASCO Capstone Software..........ccccvvevevevevevenenns
OR
SPARKVUE SOftWAre .......covveveveeereeecieeeieiecseenees

Note that the Line Follower cannot be used
simultaneously with the Range Finder since
both occupy the same slot in the PASCObot.
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Measuring with Sensors

In Physics and Engineering, we measure everything in every way we can. Sometimes sensors
make it possible to perform measurements that cannot be obtained any other way.

At PASCO, we offer two types of sensors: Sensors that require an interface (PASPORT and
ScienceWorkshop) and sensors that connect Bluetooth (wireless). These sensors can be
implemented individually or simultaneously depending on your class devices and learning goals.

Which platform do you use?

n Mac® and/or Windows® Desktop Computers or Laptops
Recommendation:

e PASCO Capstone Software (see pages 84-87): This data collection and analysis software is the preferred
choice of physics and engineering teachers.

e 550 or 850 Universal Interface: Choose the 550 if you are teaching high school physics (unless you are one of
those high school teachers who has to have the most powerful tools). Choose the 850 if you are teaching college
physics or engineering.

Wireless Force

Acceleration Sensor
PS-3202 (see page 65)

850 Universal Interface
UI-5000 (see page 26)

550 Universal Interface
UI-5001 (see page 28)
PASPORT
High Resolution

Force Sensor
PS-2189 (see page 42)

ED Tablets (iPad® or Android™), Smartphones and/or Chromebook™

Recommendation:

e SPARKvue Software (see page 88-89): SPARKvue is data collection software for tablets, smartphones,
and Chromebooks. While PASCO Capstone is very powerful, it is only available for Mac® and Windows®.

e Wireless Sensors and Wireless AirLink Interface: Use Wireless Sensors because tablets may not have
a USB port. Whenever a Wireless Sensor is not available, use the AirLink with a PASPORT sensor.

AirLink®
PS-3200 (see page 60)

Je SPARKvue’

W|re|ess Force

Acceleration Sensor
PS-3202 (see page 65)

ED Need a Standalone Datalogger? SPARK DATALOGGER

Recommendation:

e SPARK LXi2: This all-in-one datalogging solution works for classrooms without
computers or for outdoor use. The SPARK LXi2 can be used with wired PASPORT
sensors as well as PASCO’s Wireless Sensors. It is battery-powered, has a large
color touchscreen, and is loaded with PASCO SPARKvue,

MatchGraph, and Spectrometry software.

" SPARK LXi2

SPARK LXi2 top view PS-3600B (see pages 58-59)
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New to sensors? Have sensors already?

EP® New to Sensors?

e PASCO Capstone Software (see pages 84-87): Unless you are
using tablets, smartphones, or Chromebook™, we recommend
using PASCO Capstone for physics and engineering labs.

e 550 Universal Interface: The 550 Universal Interface is perfect 550 Universal Interface
L o ) UI-5001 (see page 28)
for beginning data acquisition. It has multiple sensor ports to
accommodate experiments that require more than one sensor
(as most experiments do). It also has a signal generator and
powered output for electronics and speakers.

e PASPORT Sensors: Many of these sensors have multiple
sensor elements in one sensor, such as the Absolute
Pressure/Temperature Sensor (page 45). Wireless Siar Cart

Wireless Force

Acceleration Sensor
PS-3202 (see page 65)

e Wireless Sensors (see pages 61-81): These sensors connect ME-1240 (see page 62)
via Bluetooth® to devices running either PASCO Capstone
or SPARKvue Software. They offer an affordable solution for
courses without interfaces.

B3 Have ScienceWorkshop Analog Sensors?

e PASCO Capstone Software (see pages 84-87): Unless you
are using tablets, smartphones or Chromebook™, we recommend
using PASCO Capstone for physics and engineering labs.

e 850 Universal Interface: The 850 Universal Interface is our
most versatile and powerful instrument. It has twice as many
sensor ports as the 550 for those more demanding experiments.
It also has three signal generators, a high-power output (15 V at
1 A) for speakers and heating elements, and two high-frequency ~ 850 Universal Interface
outputs (DC to 500 kHz) for electronics. UI-8000 (see page 26)

e Use Your Existing ScienceWorkshop Sensors and add any
PASPORT sensors you need. You may want to use the PASPORT
2-Axis Force Platform (page 43) or the Absolute Pressure/
Temperature Sensor (page 45).

D Have PASPORT Sensors?

e PASCO Capstone Software (see pages 86-89): Unless you are using
tablets, smartphones, or Chromebook™, we recommend using PASCO

Capstone for physics and engineering labs. 550 Universal Interface
. . . UI-5001 (see page 28)
¢ 550 or 850 Universal Interface: Choose the 550 if you are teaching

high school physics (unless you are one of those high school teachers
who has to have the most powerful tools). Choose the 850 if you are
teaching college physics or engineering.

e Use Your Existing PASPORT Sensors (see pages 37-57) and add the

UI-5100 Voltage Sensor (page 35) for high speed sampling of circuits
and the UI-5101 Sound Sensor (page 34) to detect sound waves.

e SPARK LXi2: Choose the SPARK LXi2 if you want to use your
PASPORT sensors without computers, or if you need to collect

data outside. GSPARK LXi2

PS-3600B (see pages 58-59)
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Interfaces

Use an interface to connect sensors to devices running PASCO software.

AirLink®
PS-3200

The AirLink is the most cost-effective way
to wirelessly connect PASPORT sensors.

Connect one PASPORT sensor via Bluetooth® or
through a USB connection. USB cable included.

Order Information

AIrLinK INterface ........cocoveeevererieseeeceereseseseeeenenas PS-3200

SPARKIink® Air ,
Connect two PASPORT sensors via Bluetooth® or through a
PS-2011 USB connection. Also includes dedicated ports for the included
temperature and voltage probes. USB cable included.
SPARKIink Air INterface ...........cooveeveeerereererierineens PS-2011
SPARK LXi2 Collect data from PASPORT Scan to learn more:
PS-3600B and Wireless Sensors with

the SPARK LXi2. Includes two
ports for PASPORT sensors,
five virtual ports for Wireless
Sensors, and two ports for
use with the included Fast
Response Temp Probe and
the Voltage Probe.

pasco.com/Ixi2

Order Information

SPARK LXi2 Datalogger.........cccoeevvvrverererereireiennns PS-3600B

550 Universal Interface
UI-5001

The 550 Universal Interface is fast, flexible, and powerful
while staying affordable. The 550 has half the ports and
many of the great features of our 850 Universal Interface
in a smaller package, with Bluetooth® and USB connectivity.

Order Information

550 Universal Interface..........cccoceeevvrererenisienenns UI-5001

850 Universal Interface
Ul-5000

The 850 Universal Interface is the most powerful science
education lab interface in the world. It has the most ports, the
highest sampling rates, and the most powerful functionality. It
can also replace several pieces of lab instrumentation, saving
both lab space and budget dollars.

Order Information

850 Universal Interface...........ccocoeveveeceieieinirenenns UI-5000

24
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PASCO Interfaces

Interface Comparison

Compare the features and capabilities and see which interface works best in

your lab.
AirLink SPARKIink Air SPARK LXi2 550 Universal Interface 850 Universal Interface
PS-3200 PS-2011 PS-3600B Ul-5001 Ul-5000
PASPORT Ports 1 2 2 2 4
Built-in
Temp and Voltage No Yes Yes No No
Analog Inputs 0 0 0 2 (10 V, optional gain 4 (20 V, optional gain
voltage 10x, 100x) voltage 10x, 100x,
1000x)
Digital Inputs 0 0 0 2 4
Connects via USB Yes Yes Yes Yes Yes
Connects via Bluetooth Yes Yes Yes Yes No
Rechargeable battery
for cordless operation Yes Yes Yes No (AC adapter only) No (AC adapter only)
Works with PASCO
Capstone Software Yes Yes No Yes Yes
Works with
SPARKvue Software Yes Yes Yes Yes No
Accepts PASPORT
Sensors Yes Yes Yes Yes Yes
Accepts
ScienceWorkshop
Sensors No* No* No* Yes Yes
Maximum Sensor-dependent | Sensor-dependent Sensor-dependent Up to 2 MHz on 10 MHz on
Sampling Rate <1000 Hz <1000 Hz <100 kHz one channel two channels
simultaneously
Signal Generator N/A N/A N/A +8V, at 400 mA, #1 £15Vat1A,
DC to 100 kHz DC to 100 kHz
#2 & #3 10V at
50 mA DC to 500 kHz,
independent
Included Items USB Cable AC adapter, USB cable, | AC adapter, USB cable, USB cable,
fast response fast response power supply power supply
temperature probe, temperature probe,
voltage probe voltage probe
Expansion Port No No No No 44-pin port with

voltage outputs,
analog inputs,
and digital /0
channels

* The AirLink, SPARKIink Air, and SPARK LXi2 can accept most ScienceWorkshop sensors with the proper adapter (see page 62),
although they won’t have the same high maximum sample rates. One exception is the Sound Sensor (UI-5101), which is not

recommended for use with an adapter.

800.772.8700 (inside US)

| 916.462.8383 (outside US)
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850 Universal Interface for Lab Bench Use

The PASCO 850 Universal Interface:

The Ultimate Sensor Interface for Physics and Engineering

When used with PASCO Capstone, the 850 Universal Interface has the same functionality
as several lab devices combined, all while taking up less than half the bench space.

An incredible value!
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850 Universal Interface PASCO Capstone Software DC Power Supply, Oscilloscope,
Digital Multimeter, and Function
Generator
4 Photogate 4 Analog Sensor High Power

Ports Ports AC/DC Output
(up to 10 MHz) (x15Vat1A)

4 PASPORT 2 High Frequency

Sensor Ports Outputs
(DC to 500 kHz)

» Study AC Circuits: 10 MHz sample rate on two analog channels simultaneously; two independent high frequency
outputs (50 mA at 10 V; DC to 500 kHz)

P Power Speakers and String Vibrators: High power function generator (1 A at 15V; DC to 100 kHz)

P Use Any Sensors You Have: Collect data with ScienceWorkshop and PASPORT sensors, individually or
simultaneously at the same time

» Explore Modulation: External trigger input/output for synchronizing multiple 850s

P Do 87 Core Physics Experiments: Check out the Comprehensive 850 Physics Lab Manual
(UI-5813; see page 93). Download online at pasco.com/comprehensivephysics

P For detailed specifications:
WWW.[pasco.com/850 850 Universal INterface.............oovvveeeerrreeeeersnsreseeeesenne UI-5000
Required:
PASCO Capstone SOftware............ccccevveveeececuerssesiciennns pp. 84-87
Recommended:
BNC Function Generator Output Cable............ccccccceveuneee p.27
Replacement Part:

850 Universal Interface Replacement Power Supply......... UI-5200
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850 Universal Interface Accessories

Four Channel Oscilloscope in PASCO Capstone

Dual Independent High Frequency Function Generators
Independent control of frequency, waveform, and amplitude. The voltages across
the source, inductor, capacitor, and resistor are displayed in the oscilloscope.

BNC Function Generator Output Cable
UI-5119 (unshrouded)  UI-5129 (shrouded)

» Converts the BNC output to two banana cords for
the 850’s function generators #2 and #3.

U-5119

Ul-5129

Shown in use with the
850 Universal Interface.

Order Information

BNC Function Generator Output Cable

(unshrouded) Ul-5119
BNC Function Generator Output Cable
(shrouded) UI-5129

Resistor Capacitor
Inductor Network
Ul-5210

Board components can be used to investigate
Kirchhoff’s Circuit Laws, Ohm’s Law, RC circuits,
and AC. LRC circuit theory with resonant
frequencies between 55 kHz and 135 kHz,
depending on values used.

Includes

e Two inductors: 6.8 mH, 2.5 mH

e Two capacitors: 3900 pF, 560 pF

e Four resistors: 47 kQ, 3.3 kQ, and
two 1.0 kQ.

Shown in use with the 850 Universal Interface.

Order Information

Resistor Capacitor Inductor Network.................... UI-5210

8-Pin DIN Extension Cable

Ul-5218

» Use to connect analog sensors
to ports A through D on the 850.

» Analog sensors can also be
plugged in directly to the 850 ports.

The 1.8 m long Extension Cable allows ScienceWorkshop Sensors to
be used even further away from the interface. Multiple cables CAN be
used in series. Also works with 750 and 500 interfaces.

Order Information

8-Pin DIN Extension Cable ............cccevererereennnee. UI-5218

800.772.8700 (inside US)

916.462.8383 (outside US)
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550 Universal Interface for Lab Bench Use

The PASCO 550 Universal Interface

This powerful interface for Physics connects wirelessly or via USB.

This is the interface with the measurement capability for all types of physics experiments.
It features:

2 MHz sampling rate » Use with other PASPORT interfaces
2 high-speed analog inputs » Connect to computers via USB
2 digital inputs for photogates and other timing sensors » Bluetooth® Low Energy

2 PASCO PASPORT sensor inputs

Signal generator with built-in Voltage and
Current sensors
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With the 550, your Physics lab is equipped with high-
speed data collection, signal generation, a power
supply, oscilloscope and FFT displays, timers, and more.

Order Information

550 Universal Interface UI-5001
Required:

PASCO Capstone Software............cccceerevvevnnnne pp. 84-87
OR

SPARKvue Software pp. 88-89
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550/850 Universal Interface Comparison

Choose the Universal Interface that is right for you. =
m
. . o)
The 550 Universal Interface The 850 Universal Interface o
is fast, flexible, and affordable, and it has all the power has all the speed and power you need for your most ()
you need to ignite student learning in your lab. The 550 is demanding physics experiments. And it can replace most of cr,rl)
equipped with high-speed data collection, signal generation the equipment in your physics lab including oscilloscopes, fo)
and power supply, FFTs, timers, and more. (If you have power supplies, timers, function generators, multi-meters, o
tablets, this is the interface you need.) and more. :(_>|
=
—
o
(<p)
D
m
o]
w
Specs: | 550 Universal Interface 850 Universal Interface
Sampling Rate: | Up to 2 MHz on one channel 10 MHz on two channels simultaneously
Connection: | Connect to computers or tablets* Connect to computers via USB
via USB or Bluetooth®
* iPad®, Chromebook™, and Android™ tablets require SPARKvue®
Signal Generator: | +8 V at 400 mA, DC to 100 kHz #1: 15V at 1 A, DC to 100 kHz
#2 and #3: £10 V at 50 mA, DC to 500 kHz, independent
Analog Input: | =10 V, optional voltage gain 10x, 100x +20 V, optional voltage gain 10x, 100x, 1000x
Compatibility: | Works with all PASPORT and ScienceWorkshop Works with all PASPORT and ScienceWorkshop sensors
sensors and works with other PASPORT interfaces and works with other PASPORT interfaces
Ports: | 2 high-speed analog inputs + 2 digital inputs for Twice the number of ports as the 550
photogates and other timing sensors + 2 PASCO
PASPORT sensor inputs
Software: | PASCO Capstone™, SPARKvue PASCO Capstone™

Labs and configuration files available: pasco.com/capstoneexperiments
Included Labs:

» Mechanics ) Electricity
» Fluids » Magnetism
» Rotation » Waves

» Structures » Optics

» Materials » Quantum

» Thermodynamics

Each lab includes:

» Word® document file

» PASCO Capstone configuration file
» Image files

» Sample data

See pages 96-97 for more 550 Physics Labs
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For High Speed Sampling and Gain Control

Advantages of Using Analog Sensors
with the 550 and 850 Universal Interfaces

The 550 and 850 Universal Interfaces are called “Universal” because they are capable of using ScienceWorkshop
(analog) sensors as well as PASPORT sensors. Although the PASPORT sensors are the newer digital line of sensors,
there are advantages to using the analog technology in the ScienceWorkshop sensors. Here are a few examples:

[E® High Speed Collision with the Force Sensor (Cl-6537)
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A cart colliding with a Force Sensor equipped with

a clay bumper was recorded using a 5000 Hz

sampling rate. Details of the clay's collapse can

be seen in the data. See page 32.

D High Gain Detection of Violet Hydrogen Lines with the High Sensitivity Light Sensor (CI-6604)

This Light Sensor has a high gain that, when
combined with the interface gain, allows even the
dimmest of the Balmer series to be detected.

See page 36.

[E® High Resolution Sound FFT Spectrum of a Clarinet Note with the Sound Sensor (UI-5101)

This FFT of a note being played on a clarinet
was captured at a sample rate of 20 kHz.
The waveform can also be seen on an
oscilloscope in Capstone software.

See page 34.

IE® High Synchrony LRC Circuit with the Voltage Sensor (Ul-5100)

This oscilloscope display in PASCO Capstone

shows the voltages across several components

of an LRC circuit. The sample rates required for

this can be as high as 10 MHz. See page 35.
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For High Speed Sampling and Gain Control

Students learn how various sensor settings and
experimental setups affect the quality of their
measurements.

P sampling Speed

Set the sampling rate high enough
to capture the details of the
phenomenon being measured.
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E® voltage Gain

Changing the gain of an analog sensor
increases the resolution over a smaller
voltage range.

E® Voltage-Based Measurements

Analog sensing is based on voltage
measurements. Understanding
how devices convert physical
changes like temperature,
pressure, material deformation,
and vibrations into voltage helps
students understand the science
behind their instrumentation.

E®» Measurement Alignment

High speed voltage and current High speed voltage and current
measurements in LRC circuits measurements in LRC circuits.
require that all measurements

are synchronized on the same

clock to ensure data integrity,

and the accurate measurement

of phase relationships.
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Motion Sensor i
Cl-6742A

PASCO’s digital ScienceWorkshop Motion Sensor

Il'is used to measure position, velocity and

acceleration. Ultrasonic pulse-ranging technology

has a switch-selectable Standard Beam or Narrow

Beam to reject false signals and produce cleaner

data. The Motion Sensor sits firmly on a desktop or easily mounts to
a rod stand or PASCO Dynamics Track.

Connector:
Dual stereo phone plug for 850, 550, and ScienceWorkshop interfaces.

Order Information

MOtioN SENSOT Il........ceevcveveiieieece e Cl-6742A
Recommended:

Motion Sensor GUArd ............cccveveveveverererieniiesesseerena SE-7256
Motion Sensor Bracket............cccceveviveieecreesisiccennne PS-2546
Cart Adapter Accessory............... ME-6743
Accessory Cable — Motion Sensor .. Cl-6748

Allows CI-6742A to be used with CBL/EA100.

Motion Sensor Guard
SE-7256

Use this wire guard to protect the Motion Sensor
when dropping objects from above.

Order Information

Motion Sensor Guard ....................... SE-7256

Motion Sensor Bracket
PS-2546

This magnetic bracket allows a Motion

Sensor to be easily hung from a drop ceiling.

Simply screw the bracket into the 1/4”-20

threads on the sensor and use the included

adjustment nut to hold the sensor in the

desired orientation.

The bracket can also be used to hold the Motion Sensor on vertical surfaces such
as filing cabinets and magnetic whiteboards.

Order Information

Motion Sensor Bracket...........cccovvevveucerreeecceeieeene. PS-2546

Cart Adapter Accessory
ME-6743

The Cart Adapter Accessory allows the Motion
Sensor and many other sensors to be mounted to
a Dynamics Cart or a PAScar.

Mounting a Motion Sensor on a cart is ideal for the
study of relative motion. The adjustment knob on
the bracket allows the Motion Sensor to face

any direction.

Includes:
e Two M5 thumb screws

to %ttach to cart on the bracket allows the
* 1/4”-20 screw at center Motion Sensor to face any direction.

Order Information

Cart Adapter ACCESSOMY .......cvvvvrrerererrereeresesessesessnsenas ME-6743

The adjustment knob

Rotary Motion Sensor
(Cl-6538

Measure angle and angular velocity

or measure distance and linear

velocity using the rack or the

pulley. This sensor is also

bi-directional, indicating the direction

of motion.

Specifications:

Resolution: 190.087 mm and 0.25%0.022 mm (software selectable)
Maximum Speeds: 13 rev/sec at 1° resolution

(360 data points/revolution); 3.25 rev/sec at 0.25° resolution
(1440 data points/revolution)

Optical Encoder: Bidirectional, indicates direction of motion

Connector: Dual stereo phone plug for 850, 550, and
ScienceWorkshop interfaces

Order Information

Rotary Motion Sensor ...........cccceevvvvevcceceneeisen Cl-6538
Recommended:

Linear Motion ACCESSOY ........cuvvruerereurerereereieinerenes Cl-6688A  p.41
3-StEP PUIIEY ... Cl-6693

Force Sensor
Cl-6537

PASCQO’s durable, reliable Force

Sensor has been designed specifically

for the student physics lab. Its wide-range,

high-frequency response and low noise transducer help generate
excellent impulse graphs, smooth harmonic motion data, and more.
The sensor’s special strain gauge consistently generates the same
output for the same force and is designed to minimize side loads.
Damping materials reduce vibrations caused by collisions without
affecting results. Any dynamics cart accessory can be mounted on
top of the Force Sensor.

Specifications:

Force Range: +50 N

Resolution: 0.03 N or 3.1 grams
Zero (Tare) Function: Push-button

Force-overload Protection: Mechanical stop prevents forces of
more than 50 N from damaging the sensor

Pin Configuration: 8-pin DIN plug mounts on standard 12.7 mm
support rods
Maximum Sample Rate: Depends on interface

Order Information

FOTCE SENSON ......cvcveveisieicieieei st Cl-6537

Elastic Bumper
ME-8998

The Elastic Bumper protects the
Motion Sensor from the carts,
but doesn’t interfere with

the ultrasonic pulse.

Includes:

e Two pairs of brackets

¢ 10 meters of elastic material

Order Information

Elastic BUMPET .......ccvveieeeeeeeeseee s ME-8998

Bracket —

Elastic

Shown Bumper

with PAStrack
(see page 104)
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Photogate Head
ME-9498A

The Photogate Head monitors
the motion of objects passing
through its gate, counting

events as the object breaks
the infrared beam.

Specifications:

Photogate Width: 7.5 cm

Fall Time: < 50 ns

Spatial Resolution: < 1 mm
Timing Resolution: 0.1 millisecond
Connector: Stereo phone plug

Order Information

Photogate Head ME-9498A
Recommended:
Photogate Stand ME-9805

Accessory Photogate
ME-9204B

Applications:

» Conduct basic position, velocity and
acceleration experiments

» Measure acceleration due to gravity (free fall)

» Measure pendulum periods

Includes both a Photogate Head and a
Photogate Stand for flexible experiment
design. The Photogate Stand is also sold
separately.

Includes:
e Photogate Head (ME-9498A)
e Photogate Stand (ME-9805)

Order Information

Accessory Photogate ME-9204B
Photogate Stand ME-9805
Photogate & Pulley
System
ME-6838A

Specifications:

Pulley Rotational Inertia: 1.8 x 10 kg m?
Pulley Coefficient of Friction: < 7 x 10
Pulley Diameter: 5 cm, mass 5.5 g
Photogate Width: 7.5 cm; fall time < 50 ns
Photogate Spatial Resolution: <1 mm
Timing Resolution: 0.1 millisecond
Connector: Stereo phone plug

Order Information

Photogate & Pulley System ME-6838A

Time-of-Flight Accessory
ME-6810A

Applications:

» Conduct freefall experiments

» Use with all PASCO launchers

» Horizontal Velocity is Constant

» Horizontal Distance (two Photogate Heads needed)

» Time-of-Flight Versus Initial Velocity

The Time-of-Flight Accessory is designed primarily for freefall or
projectile experiments. When an object hits the plate, a signal is
sent to the interface.

Note: When used with the Projectile Launcher, a photogate is used
to start the timer and the 20’ extension cable is recommended.

)
[
)
)
Time °
t=139s Time of Flight Pad
\ [ )
i N
Time-0f-Flight ACCESSOrY ......cveveveeeeeieeereseseseieieieienns ME-6810A

Phone Jack Extender Cable

PI-8117

This six meter phone jack-to-phone jack extension cord can be used
with any Photogate/Timing accessory.

Order Information

Phone Jack Extender Cable (20" cable) ...........cceveeeee PI-8117
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Also see the
Wireless

Sound Sensor with Microphone
Ul-5101

Sound Sensor
on page 67.

The Sound Sensor houses

a sensitive microphone

designed to measure the

relative intensity of sound

and display the audio waveforms

of sound levels between 45 and 100 dB,
when used in conjunction with the 550 or
850 Universal Interface and PASCO software.

Applications:

» Measure basic sound intensity

» Measure speed of sound measurement
» Measure beats

» Study the doppler effect

» Conduct voice studies

) Learn musical instrument overtones

Specifications:

Frequency Response: 20 to 9,000 Hz

Decibel Range: 45 to >100 dB

Signal-to-Noise Ratio: < 60 dB

Ampilification: Two stages condition low-level signals
Pin Configuration: 8-pin DIN plug on case

Sensor ID: Auto-identification on 550/850 Interfaces

The included auxiliary
microphone can be used to
probe a resonance tube.

Includes:

e Auxiliary Microphone (UI-5102)
e 8-Pin DIN Extension Cable

e Sensor Mounting Rod

Order Information

Sound Sensor with Microphone..............c.ccccvevea. UI-5101
Replacement:
Auxiliary MIiCrophone ...........ccoceeeereririvisisiererens UI-5102

Temperature Sensor
Cl-6605A
» Rugged sensor

PASCOQO’s Stainless Steel Temperature
Sensor offers a superior range, resolution
and accuracy.

Specifications:

Temperature Range: -35°C to +135°C
Accuracy: +0.5°C

Resolution: 0.05°C

Pin Configuration: 8-pin DIN plug

Order Information

Temperature SENSOT .........ccceveveereeererierererereeens Cl-6605A

Basic Electrometer

ES-9078A
» For 550/850 and ScienceWorkshop Interfaces

Direct Polarity Indication
Centered zero scale shows both
positive and negative charges.

Signal Output
To computer

interface.
Readout
Zero
Button
Range T Connector
Indicator for Shielded
LEDs \ Input Cable
) ) Grounding Jack
Range Adjustment Switch

Adjust the sensitivity to match On/0ff Switch

the experiment.

The PASCO Basic Electrometer is a quantitative electroscope,
measuring the polarity and magnitude of charged objects. With
almost infinite input resistance (10" ohm), the Electrometer is a
high-impedance voltmeter, draining almost no charge from the
object it is measuring.

Features:

» Center-Zero Meter: Polarity is indicated directly.

» Switch-Selectable Ranges: 3, 10, 30 and 100 VDC. LED lights
indicate the range in use.

» Zeroing Switch: Removes all charge from the input and brings the
meter to zero.

» Automatic Shutoff: Turns off about 3 hours after turned on (or
used in any way).

» Output Compatible with PASCO Interfaces: The interface
cable included with the electrometer connects directly to an analog
channel on a ScienceWorkshop interface, and connects to a
PASPORT interface through an Analog Adapter. This enables the
output signal from the electrometer to be recorded, displayed, and
analyzed by the data acquisition software.

» Battery Operation: 4 “AA” cells included. Range indicator lights
flash when batteries need to be replaced.

Includes:

e Shielded input cable to connect the Electrometer to the
Faraday Ice Pail or other source of charge

e Grounding cable with clip

e Interface cable

e |nstruction and experiment manual

Order Information

Basic Electrometer..........cccooeeeeiiinicicccene, ES-9078A
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For 550/850 Interfaces and High Speed Sampling:

Voltage Sensor ui-5100/u-5110
Current Probe rs-21s4

When you’re measuring voltage and current in AC circuits and need to sample
fast, these sensors can sample as fast as 10 MHz on an 850 Universal Interface
and up to 2 MHz on a 550 Universal Interface. The Voltage Sensors plug into
the analog ports of these interfaces. The Current Probe is attached to the
Voltage Sensor to measure the voltage drop across a precision 0.10 Q resistor

and outputs the resultant current calculation.

Since the 850 Interface analog gain can be set to x1000, very small
currents (0.024 mA resolution) can be read with the Current Probe.

The 850 Universal Interface can measure at a rate of 10 MHz on
two channels simultaneously; 1 MHz on three or four channels
simultaneously. The 550 Universal Interface has a maximum

sample rate of 2 MHz on one channel;
1 MHz on two channels simultaneously.

even when voltage is not constant.

The high speed of the 850 Universal Interface, in Scope Mode, allows the examination
of time varying voltages in an RC circuit to verify that Kirchhoff’s loop theorem holds

Voltage Sensor

UI-5100 (unshrouded)
UI-5110 (shrouded)

This voltage sensor plugs into any analog
channel on a ScienceWorkshop Interface,
the 850 Universal Interface, and the 550
Universal Interface. The voltage range

and frequency response depend on the
interface. When the Voltage Sensor is
plugged into either the 550 or 850 Universal
Interface, the sensor is automatically
recognized.

Specifications:

Voltage Range with 850 Interface:

+20 V AC/DC (850 Interface)

Voltage Range with other interface:
+10 V AC/DC (other than 850)

Product Pin Configuration: 8-pin DIN
plug. Probe ends are standard banana
plugs. Two alligator clip adapters included.

Order Information

Voltage Sensor

(unshrouded) .........cccccvvunnee. Ul-5100
Voltage Sensor
(shrouded) .......ccocevvvrverererennne Ul-5110

Current Probe

PS-2184
—— D S
Current Current
Current Voltage
Probe \ Sensor
(not included)

The PS-2184 attaches to any PASCO
voltage sensor to allow the measurement of
current between -4 A and +4 A. The probe
contains a precision 0.10 ohm resistor and
allows the precise measurement of the
voltage drop across the resistor.
Specifications:

Resistor: 0.10 Ohm, 3.0 W, 1.0%
Maximum Current: 4 A

Maximum Voltage Without Damage: 30 V
Terminals: 4 mm Banana Jacks
Maximum Sample Rate: Depends on
interface

Order Information

Current Probe ..........ccevevevenee PS-2184

Current Sensor
Cl-6556

The Current Sensor determines the current
through it by measuring the voltage across
the internal 1.00 Q resistor. Up to 1.5 A can
be measured.

Specifications:

Maximum Current Input: 1.5 A*
Maximum Differential Voltage: 1.5 V*
Maximum Common Mode Voltage: 10 V
Resolution: 5 mA (1X gain), 0.5 mA

Pin Configuration: 5-pin DIN on box

*DC or AC RMS (root mean square)

Order Information

Current SENSOr ..........ccceveveee Cl-6556
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Light Sensor

Cl-6504A

Applications:

» Measure relative light intensities in daylight
(even monitor a solar eclipse)

» Compare light intensity vs. distance
» Study interference/diffraction/polarization

PASCO’s Light Sensor is ideal for indoor and
outdoor relative light intensity experiments.

[t can be used in a lighted room for most
experiments.

Specifications:
Sensing Element: Si PIN photodiode
Spectral Response: 320 nm to 1100 nm

Gain Levels: 100x, 10x, 1x, switch-
selectable

Output Voltage: 0 Vio 5V

Pin Configuration: 5-pin DIN plug on case
Maximum Light Intensity Levels (lux):
Approximate Lux 5, 50, 500

Resolution: 0.0001 lux maximum

Order Information

High-Sensitivity
Light Sensor
Cl-6604

Applications:

» Spectrophotometry

b Interference and diffraction patterns
» Measure light intensity vs. distance

The High-Sensitivity Light Sensor is
designed for experiments involving low light
level conditions.

Helium spectrum recorded using the High Sensitivity
Light Sensor and the 0S-8539 Educational
Spectrophotometer System.

Magnetic Field =YD
Wireless 3-Axis
sensor Magnetic Field
Cl-6520A Sensor on
page 69.
» Measures radial or
axial fields

» High sample rate

PASCO’s Magnetic Field Sensor is sensitive
enough to detect Earth’s magnetic field.

Its application in the physics lab includes
measuring and plotting fields in single or
Helmholtz coils, solenoids, electromagnets
and magnets.

Features

) Measures radial or axial fields: Two
switch-selectable Hall Effect sensors
measure either radial or axial fields.

) Tare button: Zeroing or nulling out
existing fields is accomplished by just
pushing the Tare button.

) Three switchable ranges of
sensitivity: Full scale ranges of 10, 100
and 1,000 gauss.

) 7.5 cm Probe: Sensors are mounted at
the end of a fully encapsulated 7.5 cm long
probe.

Specifications:

Sensitivity:

+ 10 gauss (100X Gain),

50 mG resolution, 1 G Accuracy
+ 100 gauss (10X Gain),

Light SENSOr ......eevvvrrrrrrrrern. Cl-6504A 50 mG resolution, 10 G Accuracy
Specifications: + 1000 gauss (1X Gain),
Sensing Element: Si PIN photodiode 500 mG resolution, 100 G Accuracy
Spectral Response: 320 nm — 1100 nm Measurement Modes: Axial and Radial
. . Probe Length: 7.5 cm
Gain Levels: 100x, 10x, 1x, Pin Confi ion: 8-Pin DIN ol
switch-selectable in Configuration: 8-Pin plug on case
Resolution: 10 plux at the highest Order Information
gain level. Magnetic Field Sensor ......... CI-6520A
Maximum Sample Rate: Replacement:
Interface dependent Zero Gauss Chamber ............ EM-8652
Output Voltage: 0V to 5V
Zero Gauss Chamber
EM-8652
This double-walled,
high permeability metal
chamber produces a zero
gauss field within the chamber.
By placing the Magnetic Field Sensor
probe into the chamber and pushing the
“Tare” button, the sensor may be zeroed.
Highly recommended for measurement of
Order Information Earth’s magnetic field.
High-Sensitivity Order Information
Light Sensor ..........ccccoeeveveveennns Cl-6604 Zero Gauss Chamber ............. EM-8652
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Digital PASPORT Sensor Index

PASPORT Sensors: PASPORT sensor
» Have digital outputs that allow multiple measurements per channel with reduced noise Extension Cable
» Compatible with all current PASCO interfaces, as well as discontinued
PASPORT interfaces PS-2500
Sensor Description Product Page Sensor Description Product Page
# # # #
Analog Adapter PS-2158 60 Magnetic Field PS-2112 51
Angle Sensor PS-2139 53 Magnetic Field (2-Axis) PS-2162 51 The PASPORT Sensor Extension Cable
Breath Rate PS-2187 53 Motion PS-2103A 40 extends the distance a PASPORT sensor
Charge PS-2132 50 pH Sensor PS-2102 56 can reach by 2 m. Two cables CANNOT be
i connected together or used on a sensor that
Current, High PS-2193 49 Photogate, Accessory ME-9204B 33 already has a cable
Current Probe PS-2184 49 Photogate Head ME-9498A 39 Order Inf ti
rder Information
Digital Adapter PS-2159 60 Photogate/Pulley System ME-6838A 33 PASPORT Sensor
Displacement Sensor PS-2204 44 Pressure, Absolute PS-2107 45 Extension Cable ..o PS-2500
Ethanol PS-2194 57 Pressure, Dual PS-2181 45
Flow, General PS-2222 55 Pressure/Temperature PS-2146 45 =
Flow, General Rotary Motion PASPORT PS-2120A 41 8-Pin DIN
w/Venturi Tube PS-2225 55 = Extension Cable
w/Pitot Tube PS-2226 55 Salinity PS-2195 56 UI-5218
Flow Rate/Temperature PS-2130 54 Smart Gate PS-2180 38
Force PS-2104 42 Temperature PS-2125 46
Force, High Resolution PS-2189 42 Temperature, Fast Response  PS-2135 46
Force Platform PS-2141 43 Temperature, Skin/Surface PS-2131 46
Force Platform (2-Axis) PS-2142 43 Temperature, Stainless Steel PS-2153 46 The 1.8 m long Extension Cable allows
Galvanometer PS-2160 50 Temperature, Quad PS-2143 46 ScienceWorkshop Sensors to be
Goniometer PS-2137 53 Temperature, Non-Contact PS-2197 47 used further away from the interface.
Multiple cables can be used in series.
Human Arm Model PS-2611 52 Temperature, Type K PS-2134 47 Itis c%mpatible with the 500, 750
Light, Broad Spectrum PS-2150 48 Thermocline PS-2151 54 (discontinued), and 850 Interfaces.
Light, High Sensitivity PS-2176 48 Time-of-Flight Accessory ME-6810A 39 Order Information
Light, Infrared PS2148 48 Yohage/Currert T 2Ts B 8-Pin DIN Extension Cable ........UI-5218
Load Cell & Amplifier Sets PS-2199 44 Water Quality Colorimeter PS-2179 57 | T T
Load Cell Amplifiers PS-2198 44 I
Load Cell 5N os0001 4 PASPORT Digital Adapter
Load Cell, 100N PS-2200 44 PS-2159
The Digital Adapter is required when
photogates, timing and counting sensors
are used with any PASPORT interface.
Each Digital Adapter accommodates two
sensors at once. Each port on the Digital
Adapter automatically detects a connection
and initiates a selection of pre-configured
or user-defined options. Several Digital
Adapters can be used simultaneously
when required.
Order Information
PASPORT Digital Adapter............ PS-2159
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Smart Gate

Smart Gate /t's four photogates in one!

The Smart Gate connects directly to any PASPORT interface,

and has an auxiliary port to daisy-chain to an additional Photogate.
Can be used with a Cart Picket Fence, Clamp-On Super Pulley, and
flexible Photogate Tape.

(7p]

(a'my

54 PS-2180 Also seo the High Resolution
E » Dual Photogate beams Wireless ;E‘Cégégate Tape
721 ) Photogate Tape Slot Smart Gate :

— | ) Daisy-chain auxiliary Photogate or Ol Flexible picket fence
=5 Time-of-Flight tape can be cut to

S any length.

(am]

Slot for Photogate Tape
Aukxiliary port for Time-of-Flight
or other photogates /

4
|
|
|
|
|
|
|
|

—_—_—————

Connects directly to a PASPORT
interface.
Dual photogate beams.
Directly measure
speed with a
single Smart Gate.
Order Information
Includes: ST GALE .vrr e eees e eeeesseeeee e PS-2180
e Smart Gate Recommended:
e PASPORT Cable Time-of-Flight ACCESSOrY ......cevvvvreririicieieirrenee ME-6810A
e |nterface Cord Photogate Tape, High Resolution (30 m) ME-6666

Required:
PASPORT Interface
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Picket Fence
ME-9377A

Conduct freefall experiments by
dropping this Picket Fence through the
PASCO Photogate.

The distance from the leading edge of
each black bar to the leading edge of
the next black bar is 5.0 cm. The Picket
Fence has eight black bars and is 40
cm long.

Order Information

Picket Fence...........cccccvevevenee ME-9377A

Cart Picket Fences

(2 Pack)
ME-9804
Cart Picket Fences (2 Pack) -- IDS ............cceuuee. ME-9804

Picket Fences (Smart Timer)

See Smart Timer on
pages 126-127.

Order Information

Picket Fences (Smart TImer) .......ccccoveveveeeeirenenns ME-8933

Photogate Tape, High Resolution (30 m)

ME-6666

This flexible Mylar picket fence tape
can be cut to any length. Tape slides
into a Smart Gate to more accurately
measure the motion of a cart.

Slide the photogate tape through the
slot to measure position, velocity, and
acceleration. The band spacing on
the tape is 1 cm from edge to edge.

Order Information

Photogate Tape, High Resolution (30 m)............... ME-6666

Recommended:

SMArt Gate ......cveveeeciieceecee e PS-2180
Phone Jack Extender Cable
PI-8117

This six meter phone jack-to-phone jack
extension cord can be used with any
Photogate/Timing accessory.

Order Information

Phone Jack Extender Cable.............ccccvevevevevevenenne PI-8117

Photogate Head
ME-9498A

The Photogate Head monitors the
motion of objects passing through its
gate, counting events as the object
breaks the infrared beam.
Specifications:

Photogate Width: 7.5 cm

Fall Time: < 50 ns

Spatial Resolution: < 1 mm
Timing Resolution: 0.1 millisecond
Connector: Stereo phone plug

Order Information

Photogate Head ...........ccccoeivivnicciice ME-9498A
Recommended:
Photogate Stand ... ME-9805

Time-of-Flight Accessory
ME-6810A

The Time-of-Flight Accessory is
designed primarily for freefall or
projectile experiments. When an object
hits the plate, a signal is sent to the
interface. Note: When used with the
Projectile Launcher, a photogate is
used to start the timer and the 20’
extension cable is recommended.

Applications:

» Conduct freefall experiments

) Use with all PASCO launchers

) Horizontal Velocity is Constant

» Horizontal Distance (two Photogate Heads needed)
» Time-of-Flight Versus Initial Velocity

;
Order Information
Time-of-Flight ACCESSOrY ........cvvivreiiniiiririiciiens ME-6810A

Super Pulley with Mounting Rod

ME-9499

This Super Pulley is mounted

on a rigid plastic mounting rod

(12.7 mm diameter, 14 cm long)

and fits most standard laboratory clamps.

Order Information

Super Pulley with Mounting Rod .............cccoeuvennee ME-9499
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PASPORT Motion Sensor
PS-2103A

The PASPORT Motion Sensor is used
to measure the position, velocity, and
acceleration of a target. The Motion
Sensor can be set on a desktop,
mounted to a rod stand, or attached
to a PASCO Dynamics Track.

Features:

) Measures position, velocity, and acceleration

) False Target Rejection Technology collects clean data
» Switch-selectable short range and long range settings
» Snaps onto PASCO dynamics tracks

» Mounts to rods for easy positioning

) 360° pivoting head

Specifications:

Minimum Range: 0.15 meters
Maximum Range: 8 meters
Resolution: 1 mm

Maximum Sampling Rate: 250 Hz
Transducer Rotation: 360°

Narrow Near/Far Switch Settings: For distances up to 2
meters to reject false target signals or ignore air track noise.

Standard Near/Far Switch Settings: For longer distances
up to 8 meters.

Cable Length: 1.8 meter
Mounting Options: Non-skid rubber feet for table mount

Order Information

PASPORT Motion Sensor ...........ccccevvuevereeeercennnes PS-2103A
Recommended:

Motion Sensor GUArd .............ccccceveveveveeeeceeeeennns SE-7256
Motion Sensor Bracket...........cccoevevccucrcieiiecnnes PS-2546
Cart Adapter ACCESSOrY.......vurvevrerereereeeererereenenes ME-6743

Motion Sensor Guard
SE-7256

Use this wire guard to protect the
Motion Sensor when dropping
objects from above.

Order Information

Motion Sensor GUArd .............cccccevevevrverereeereennns SE-7256

Motion Sensor Bracket
PS-2546

This magnetic bracket allows a Motion
Sensor to be easily hung from a drop
ceiling. Simply screw the bracket into the
1/4”-20 threads on the sensor and use
the included adjustment nut to hold the
sensor in the desired orientation.

Order Information

Motion Sensor Bracket...........cccoeevevcucvcrririicenees PS-2546

Cart Adapter Accessory
ME-6743

The Cart Adapter Accessory
allows the Motion Sensor

and many other sensors to

be mounted to a Dynamics Cart

or a PAScar.
Order Information
Cart Adapter ACCESSONY.........cveveuereeeeeeeriererereaenes ME-6743

PASCO MatchGraph!

» Students feel the motion firsthand and learn how to interpret
motion graphs! Watch your students compete to get the best
match score.

» The sample graphs to match include both Position vs. Time
and Velocity vs. Time.

» The student moves back and forth in front of a motion sensor in
an attempt to match the motion represented on the graph.

FREE MatchGraph!™ Software

Now works
with all
Motion

Sensors and
Smart Carts!

1 »)))) MatchGraph!" ¢ ‘

T >

Go to pasco.com/downloads

and click on MatchGraph. See page 90

for more info.

))))) MatchGraph!" 3¢

>

Download FREE MatchGraph! software for Mac® and Windows® computers at
pasco.com. Download the free iPad® or Android™ app on the App Store or

Google Play. I
2 Download on the AL‘DW(’\DAPPCN
& AppSiore [l Goosicon
Order Information

Required:

Wireless Motion SENnsor ...........cevveeececirinnecnen. PS-3219 p. 63
OR

PASPORT Motion Sensor...........coeveeevevrerereeneennns PS-2103A

OR

Motion SENSor Il........c.cvveveeecverereciceeeseeeeeias Cl-6742A p. 32
*Requires a USB or Bluetooth interface; see pages 60-61.

OR

Smart Cart (Red) .......ccvveevrieeericrierieserecine ME-1240 p. 62
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PASPORT Rotary Motion Sensor

PS-2120A
__—Thumb Screw

Rod Stand Clamp — Three-Step
Clamp can also be / Pulley
mounted on the right

or left side of the

Sensor.

Slot for Linear /

Motion Accessory

Platform

~— for Mounting

PASCO Super Pulley

The PASPORT Rotary Motion Sensor is used to measure position
and motion during physics labs. It measures position, velocity, and
acceleration, both angular and linear, with incredible resolution and
accuracy. The maximum spin rate of 30 rev/sec and bi-directional
orientation enable the PASPORT Rotatory Motion Sensor to facilitate
the performance of most motion experiments.

How it Works: The 6.35 mm diameter, dual ball-bearing shaft
extends from both sides of the unit, providing an excellent platform
for rotational experiments. The rod clamp, which can be attached to
three sides of the sensor, allows the unit to be mounted in almost any
orientation. A three-step pulley and a mount for the PASCO Super
Pulley make torque experiments easier than ever before.

Specifications:
Three-step Pulley: 10 mm, 29 mm, and 48 mm diameters

Sensor Dimensions: 10 cm x 5 cm x 3.75 cm, 6.35 mm
diameter shaft

Rotary Motion Resolution: 0.09° (0.00157 rad)
Linear Motion Resolution: 0.0078 mm
Maximum Rotation Rate: 30 revs/sec

Rotary Motion Optical Encoder: Bidirectional to indicate the
direction of motion; 4000 divisions/rev

Conservation
of Angular
Momentum

The angular speed of the disk decreases when the ring is dropped onto the disk.

Order Information

PASPORT Rotary Motion Sensor-...............ccccvuneee. PS-2120A
Recommended:

Linear Motion ACCESSOIY........cceeverrerereeereerennenens Cl-6688A
3-Step Pulley for Rotary Motion Sensor................ Cl-6693

Rotational Inertia Accessory
ME-3420

» Ring and Disk have same mass and outer diameter.
» Alignment Guide centers the ring on the disk.

Add the Rotational Inertia Accessory
to any PASCO Rotary

Motion Sensor to study

the oscillations of a

pendulum, the rotational
inertia of a disk, a steel

ring and a metal rod, as

well as the conservation

of momentum during

a rotational collision.

The clamp-on Super

Pulley allows students to apply
a torque by hanging a mass over the pulley.

Finding the rotational inertia
of an aluminum disk

Specifications:

Disk Mass: 100 g

Ring Mass: 100 g

Disk Diameter: 8.9 cm

Ring Diameter: 8.9 cm O.D.,, 7.9 cm I.D.

Rod Mass: 28 g

Rod Dimensions: 0.8 cm diameter, 38 cm long
Brass Masses: 75 g

Alignment Guide Mass: 2 g

Includes:

¢ Ring And Disk Set
(ME-3419)

e Pendulum Accessory
(ME-8969)

e Super Pulley with Clamp
(ME-9448B)

Order Information

Rotational Inertia ACCESSOIY .........ccocuevrurerinirereunens ME-3420
Also available:

Ring And Disk Set........cccovveuevrriccerriiccieinns ME-3419
(Includes ring, 2 disks, and 3 alignment guides)

Linear Motion Accessory
Cl-6688A

Includes:
e Rod Clamp
e Solid aluminum rack

Order Information

Linear Motion ACCESSOrY .........oveveverererereererereneenes Cl-6688A

800.772.8700 (inside US)
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PASPORT High Resolution
Force Sensor
PS-2189

» 0.002 N resolution
» Dynamic over-sampling

The PASPORT High Resolution

Force Sensor offers a higher resolution than
the PS-2104. It features a variable over-
sampling rate that reduces measurement
noise at lower sampling rates. The digital
design minimizes drift, ensuring that the
tare holds for hours. You can use this force
sensor as a pan balance for long-term
experiments, such as investigating the
evaporation of liquids, like alcohol or liquid
nitrogen, and the sublimation of dry ice.

Specifications:

Range: +50 N

Measurement Resolution: 0.002 N
Zero (Tare) Function: Push-button

Max Sample Rate: 1000 Hz; 5000 Hz for
the 550 and 850 interfaces

Force Overload Protection: Up to 75 N

Graph shows force data for the
oscillation of a mass and spring system.

The High Resolution Force Sensor has 10
times the resolution of the PS-2104, and
can measure changes in force of less than
0.01 N.

The digital design of the PS-2189 results in
very little drift, ensuring that the tare will
hold for hours. You can use this force

sensor as a pan balance for long-term
experiments, like investigating the
evaporation of liquids such as alcohol or
liquid nitrogen, and the sublimation of dry ice!

Order Information

PASPORT High Resolution

Force Sensor ................. PS-2189

Shown in use with:

Mass and Hanger Set..... ME-8979 p. 207
IDS Spring Kit ................ ME-8999 p. 177

Force Sensor
Balance Stand
Cl-6460

Includes:
e Metal Force Sensor Stand
e Pan Balance

Order Information

Force Sensor Balance Stand ...... Cl-6460

Force Sensor
PS-2104
» Binocular force beam

minimizes side force

measurements
The sensor includes an overload stop in the
force beam and a polycarbonate, plastic
case to protect it from damage. Finger
holes are provided for handheld use, but the
sensor can also be mounted directly to a
PASCO Dynamics Cart or a 0.5" rod stand.
Applications:

» Measure force exerted by an oscillating
mass

» Measure force during elastic and inelastic
collisions

» Measure force of a swinging pendulum

Specifications:

Range: +50 N

Resolution: 0.03 N

Zero (Tare) Function: Push-button

Max Sample Rate: 1000 Hz; 5000 Hz for
the 550 and 850 interfaces

Force Overload Protection: Up to 75 N
without damage

This graph displays Newton’s Third Law during a
“Tug of War” experiment.

Order Information

PASPORT Force Sensor .............. PS-2104

Rocket Engine Test Bracket

ME-6617

» A perfect supplement for rocketry studies
With the Rocket Engine Test Bracket
attached to a Force Sensor
(ScienceWorkshop or PASPORT), students
can measure and graphically display the
impulse of Estes™ and other model rocket
engines. A perfect supplement for rocketry
studies. Accommodates rocket engine sizes
A, B, Cand D.

Test
Bracket

Order Information

Rocket Engine Test Bracket........ ME-6617

Bumper Accessory Set
ME-9884

Includes:

e Stiff Spring

e | ight Spring

e Empty Cup (2)

e Modeling Clay

Order Information

Bumper Accessory Set........... ME-9884

Magnetic
Bumper Set
ME-9885A

Includes:
e Magnetic Bumper (2)

Order Information

Magnetic Bumper Set............. ME-9885A

Force Sensor

Track Bracket
ME-6622

Includes:

e Spring Bumpers (2)
(different spring constants)

e Magnetic Bumper

e Rubber Bumper

e Clay Cup for Inelastic Collisions
(clay included)

e #0 Phillips Head Screwdriver
(to attach to Force Sensor)

Order Information

Force Sensor Track Bracket ....... ME-6622
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Also see the
Wireless Force

PASPORT Force Platform
PS-2141

» Rugged design
» Force overload protection
» Large jumping and landing surface

The sturdy, glass-filled nylon platform

is supported by four force beams that measure the total force acting
on the platform. You can use the Force Platform to measure the static
weight of a structure or person, as well as the dynamic, vertical force
created when moving or jumping. The platform can be placed on a
floor or tabletop to measure vertical force, and mounted to a wall to
measure horizontal force.

Platforms
on page 66.

Impulse data
for a bouncing
playground ball.

Applications:

» Determine hang time by jumping from and landing on the platform.

» Measure impulse and maximum force.

» Measure the normal force acting on a person riding an elevator.

P Use two Force Platforms to investigate Newton’s Third Law.

» Use a Motion Sensor and a ball to compare the impulse and
change in momentum as the ball collides with the platform.

Specifications:

Range: -1100 N to +4400 N

Force Overload Protection: up to 6600 N (1500 lb,

1700 N or 375 Ib per beam)

Platform Size: 35 cm x 35 cm

Zero (tare) Function: Push-button

Max Sample Rate: 1000 Hz (2000 Hz with the 850 Interface)

Resolution: 0.1 N

Mass: 4 kg (without handles)

Order Information

PASPORT Force Platform.............ccocoeveeieiiinnnne PS-2141
Recommended:
Handle Set, Force Platform...........cccccoveveievricnnnes PS-2548

PASPORT 2-Axis Force Platform
PS-2142

» Large jumping and
landing surface
The 2-axis Force Platform has a
second plate that rides on rollers along
a base to measure the force parallel to the
platform. There are a total of five force beams: four corner beams to
measure the normal force and a fifth beam to measure the parallel
(sideways) force.

Applications:

P Measure the sideways force during a broad jump.

» Measure the normal and parallel forces on a wall as a ladder leans
against the wall.

» Measure the normal and parallel forces as a person walks or runs
across the platform.

» Pull an object across the platform and measure the normal and
frictional forces.

Developed in
cooperation with

The normal Nancy Beverty,
and paralle! Associate

forces are Professor of
recorded Physics at Mercy
as the girl College, Dobbs
Jumps off the Ferry, New
platform. York.

Specifications:
Range: -1100 N to +4400 N
(in normal direction)
-1100 N to +1100 N
(in parallel direction)
Platform Size: 35 cm x 35 cm
Platform Mass: 6.4 kg (without handles)
Zero (tare) Function: Push-button Force Overload Protection
Max Sample Rate: 1000 Hz (2000 Hz with the 850 Interface)
Resolution: 0.1 N

Order Information

PASPORT 2-Axis Force Platform...........cccccoveveeee PS-2142
Recommended:
Handle Set, Force Platform...........ccccooovvvvereinnnnne PS-2548

Handle Set, Force Platform A real-life
statics

PS-2548 problem can
Confirm Newton’s Third Law by pushing be ana/yged
on a Force Platform using two sets of by standmg
handles. The handles bolt onto the Force on a 2-Axis
Platform and can be mounted on either Force Platform
side or both sides. while pushing
against the

wall with a

1-Axis Force

Platform.

Includes:

e Sturdy metal handles (2) Handle Set, Force Platform

Order Information

Force Platform
Structure Bracket
ME-6988A

Includes:

e Brackets (2)
e Screws (4)

Order Information

Force Platform Structure

PS-2548 Bracket

ME-6988A

800.772.8700 (inside US) |

916.462.8383 (outside US)

43



Two ranges of Load Cells
Load Cell 100 N

Also see the
PS-2200 Wireless
Load Cell
Load ce“ 5 N on page 65.
PS-2201
Load Cell 5N
21/4”

Load Cell
l /100N

Load Cells are available in two different
ranges: £100 N and +5 N. Both types of
Load Cells can be used with the same
amplifier in any combination. The semi-
transparent case lets students see the
strain gauge and beam inside.

I-Beams key into the Load Cell and are fastened with
thumbscrews.

PASPORT Load Cell
Amplifier
PS-2198

This Load Cell Amplifier can

accommodate up to six Load Cells

and utilizes a single PASCO interface port
to connect to a computer's USB port.
Students can insert up to six Load Cells

at various points of their structures to
extensively analyze their bridges. The
Amplifier is compatible with both 5 and 100
N Load Cells, and features a maximum data
sampling rate of 500 Hz per port.

Shown in use with
PASCO's Structures
System Truss Set
(ME-6990).

See page 156.

The top two numbers
are the left and right
diagonals and the
bottom two numbers
are the left and right
horizontal forces.

Includes:
e PASPORT Load Cell Amplifier (PS-2198)
e |nstruction manual

Order Information

PASPORT Load Cell Amplifier .....PS-2198
Required:

100 N Load Cell..........ccccunne...e. PS-2200
5N Load Cell.......cccovrerrrrnnne. PS-2201

PS-2199 Includes:
e | oad Cell Amplifier
e 100 N Load Cell (4)
e |nstruction Manual

Order Information

Load Cell and Amplifier Set........ PS-2199

PASPORT Dual Load Cell

Measure bridge deflection
with a Displacement Sensor

PASPORT Displacement

Sensor
PS-2204

The Displacement Sensor measures the
travel of a spring-loaded indicator as a
bridge is loaded with weight. The PASPORT
Sensor plugs into the included Digital
Indicator, which has its own digital LED
readout and can be used as a standalone
device. To record your data, simply plug the
PASPORT sensor into an interface.

Specifications:
Maximum Travel: 10 mm
Maximum Sample Rate: 5 Hz

Am Iiﬁer Resolution: 0.013 mm (0.0005 in)
PS-2200 Specifications: PS 2225
Range: +100 N . Includes:
Accuracy: £1% (+1 N) Includes: .S
. « Dual Load Cell Amplifier ensor
Resolution: 0.02 N e Bracket
Safe Overload: +150 N * 100 N Load Cell « Dial Gauge
e . PS-2206 Includes:
PS-2201 Specifications: B
R s 45N e | oad Cell Amplifier
ange: + (2-port) Order Information
Accuracfy: +1% (0.05 N) * 100 N Load Cell PASPORT Displacement
Resolution: 0.001 N Order Information SENSOr....cocveveiirrirenan PS-2204
Safe Overload: +7.5 N - ———— Shown in use with:
PASPORT Dual Load Cell Hooked Mass Set.......... SE-8759  p. 207
Order Information TR B cmneoooeesoamneoooesscancoon PS-2205 Small “A” Base ............. ME-8976 p.196
100 N Load Cell PS-2200 PASPORT Load Cell and Stainless Steel Rod,
5N Load Cell.... ... PS-2201 Dual Amplifier Set.................. PS-2206 60 cm Threaded ........... ME-8977 p.196
44 more information at pasco.com



PASPORT Absolute Pressure Sensor
PS-2107

The Absolute Pressure Sensor

measures the gas pressure in a

container or the surrounding

environment. Includes a 20 cc syringe

and quick-connect tubing for investigating

the Gas Laws. The sensor’s wide range makes it an excellent
general purpose pressure device.

Applications:
» Measure chemical reaction rates

» Verify Gas Laws (Ideal, Charles’, Boyle's)
» Study Vapor Pressure vs. Temperature

Specifications:
Range: 0 to 700 kPa
Accuracy: +2 kPa 200
Resolution: 0.1 kPa 150
Maximum Sample Rate: 200 Hz
Repeatability: 1 kPa

Linear Fit
1 (Slopey
b Y Intercepty
'

1384585
3374z
0.088

Pressure, ChA(KPa)

0" 0.080 0.080 0.100 0.120

Inverse Yolume (1/mi)
Boyle's Law

The Absolute Pressure Sensor is
used in a Boyle’s Law experiment in
which a syringe is compressed.

Order Information

PASPORT Absolute Pressure Sensor

PASPORT Dual Pressure Sensor
PS-2181

The Dual Pressure

Sensor is capable of reading two
absolute pressures, one gauge
pressure, or one differential
pressure. Dynamic variable over-
sampling automatically reduces
the measurement noise at low
sampling rates. Sample rates

up to 1000 Hz make studies of
both transient and steady-state
pressure possible. Includes
quick-connect tubing.

Applications:
» Measure pressure in

Heat Engine (TD-8572).
» Measure pressure drops

in pipes.
Specifications:
Maximum Sample Rate: 1000 Hz
Absolute Pressure: 0 to 200 kPa, 0.01 kPa resolution at 10 Hz and
1 kPa repeatability (displays pressure in kPa, N/m?, and psi)
Differential Pressure: +100 kPa, 0.01 kPa resolution at 10 Hz and 1
kPa repeatability (displays pressure in kPa, N/m?, and psi)

Order Information

PASPORT Dual Pressure Sensor ...........ccceeeveereeeeeennns PS-2181

PASPORT Absolute Pressure/

Temperature Sensor
PS-2146

This combination sensor is
specifically designed for studying
the Ideal Gas Law. The included
thermistor temperature probe has
a fast response time and very low
thermal mass.

Applications:
) Extrapolate absolute zero
» Explore Gas Laws (Ideal, Charles’, Boyle's)

Specifications:

Pressure: 0 to 700 kPa with 2% accuracy, 0.5 kPa resolution
(displays pressure in kPa, N/m?, and psi)

Maximum Sample Rate: 100 Hz

Temperature with Included Fast Response Probe: -10 to 70°C
with £0.5°C accuracy (displays Temperature in °C, K and °F)
Sensor Extension Cable: Included

Extrapolating Absolute Zero

Measure the pressure
and temperature of air
in the sphere.

PASPORT Absolute Pressure/Temperature Sensor ......PS-2146
Absolute Zero Sphere TD-8595 p.216
Ideal Gas Law Apparatus TD-8596A p.216

800.772.8700 (inside US)

916.462.8383 (outside US) 45



PASPORT

Also see the
Temperature Wireless

Temperature
Sensor Link on
PS-2125 page 68.

PASCO’s Stainless Steel Temperature
Sensor offers a superior range, resolution
and accuracy. It reports temperature (in °C,
°F, or K) whether it is immersed in liquids,
held in the air, or touching a solid surface.

Applications:

) Conduct general temperature experiments

» Measure rapid temperature changes found
in endothermic-exothermic reactions

» Conduct environmental studies

Capstone graph showing the temperature inside a
parked car on a summer day. We turned on the air
conditioning when we drove to lunch.

Specifications:

Range: -35°C to +135°C
Accuracy: +0.5°C

Resolution: 0.0025°C
Maximum Sample Rate: 10 Hz
Displays: °C, K and °F
Repeatability: 0.1°C

Order Information
PASPORT
Temperature Sensor ............. PS-2125

PASPORT Quad
Temperature Sensor
PS-2143

The PASPORT Quad Temperature Sensor
can connect up to four Temperature
Probes and can be used with our Stainless
Steel, Fast Response, and Skin/Surface
Temperature probes for a wider variety of
temperature measurements in the classroom
or field.

Applications:

» Thermal heat flow (one or two dimension)
» Compare body temperatures

» Side-by-side chemical reactions

» Solar radiation

» Properties of insulation

Specifications:

Accuracy: -35 to +135°C at +0.5°C
Displays: °C, K and °F
Resolution: 0.0025°C

Maximum Sample Rate: 100 Hz

3436 38 40 42 a4
Time({ minutes )

Four Fast Response Temperature Probes were used
to study the temperature in a glass of water at four
different levels as the water was cooled.

Includes:

e Two Stainless Steel Temperature
Probes (2)

e Three Fast Response Probes (3)

Order Information
PASPORT Quad
Temperature Sensor .............. PS-2143

Temperature Probes

PASPORT Skin/Surface
Temperature Probe
PS-2131

D Flat sensing
element ideal
for surfaces

» Quickly reaches equilibrium temperature
with surface

Range:
-10 to +70°C

Make a temperature
profile of the
human hand.

Order Information

PASPORT Skin/Surface
Temperature Probe................. PS-2131

PASPORT Fast Response
Temperature Probe

(3 pack)

PS-2135

) Accurately
measures
temperature
changes in real time

) Ideal for small or hard-to-reach spaces
» Includes 10 adhesive patches

) Adhesive patches hold the Temperature
Probe in place.

Range: -30 to +105°C

Order Information

PASPORT Fast Response Temperature
Probe (3 pack) ......ccccoevevueunes PS-2135

PASPORT Stainless Steel
Temperature Probe
PS-2153

Range: -35 to +135°C

Order Information

PASPORT Stainless Steel
Temperature Probe................. PS-2153

Order Information

*All of the probes above require one of the
following temperature sensors:

PASPORT Temperature
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PASPORT Non-Contact Temperature
Sensor
PS-2197

» Non-contact
) -70°C to 380°C

The Non-Contact Temperature Sensor measures surface temperature
by detecting the emitted infrared light. Record the temperature of
objects without touching them!

Applications:

» Compare temperature of hands, skin, face, and clothes

» Measure the temperature of different outdoor ground surfaces
» Map the temperature profile of an exterior wall

Specifications:

Range: -70°C to 380°C
Accuracy: +0.5°C

Response Time: Less than 0.1 s
Maximum Sample Rate: 200 Hz
Field of View: +35°

The student measures the late-morning
ground temperature over four distinct
surfaces. Starting in the shade under the
distant tree, she then crosses bare dirt (in
sun), a rock border, pavement, and lawn.
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Time(s)
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Ground Temperature

Order Information

PASPORT Non-Contact Temperature Sensor................. PS-2197
Shown in use with:
PASCO Capstone SOftware............ccoeueuverrercncieerinenenns pp. 84-87

PASPORT Temperature Type K Sensor

PS-2134

» Extra-long probe

The PS-2134 is a single

channel sensor that uses

a Type K thermocouple probe

to measure temperatures ranging
from -200 to +1000°C.

Includes one Type K Thermocouple.

Applications:
» Measure temperatures down to -200°C
» Measure temperatures in hard-to-reach places

» Use in high temperature applications where the narrow tip of the
probe can be applied without burning the insulation cover (such as
a candle flame)

Specifications:

Temperature Range: -200°C to +1000°C
Maximum Sample Rate: 10 Hz
Accuracy: +3°C or 3%, whichever is greater

The Type K Temperature Sensor can be used to
measure the temperature of a flame. Works with any
industry standard Type K thermocouple.

Order Information

PASPORT Temperature Type K Sensor .................. PS-2134
Recommended:
Type KThermocouple ..........cceveveeeveierieicrerenenne PS-2155

800.772.8700 (inside US)

916.462.8383 (outside US)
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PASPORT High Sensitivity
Light Sensor

PS-2176

) Ideal for low light
experiments

The High Sensitivity Light Sensor supports
studies of visible light, ranging from early
explorations of sunlight to low intensity
spectral studies. Built-in automatic variable
oversampling reduces noise.

Applications:

) Spectrophotometry

» Interference and diffraction patterns
» Measure light intensity vs. distance

Specifications:

Sensing Element: Si PIN photodiode
Spectral Response: 320 nm to 1100 nm
Gain Levels: 10,000x, 100x, 1x, switch
selectable

Approximate Lux Ranges: 0 to 1, 0 to
100, 0 to 10,000

Maximum Sample Rate: 1000 Hz
Resolution: +0.01 Lux at 1000 Hz on

0 to 100 scale; +£0.0005 Lux at 5 Hz on
0 to 100 scale
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Computer scan of a single-slit and double-slit having
the same slit width.

Order Information

PASPORT High Sensitivity
Light Sensor .........ccccoceeeennns PS-2176

PASPORT Infrared Light
Sensor
PS-2148

) For heat studies

The Infrared Light Sensor is sensitive in

the infrared portion (up to 40,000 nm) of
the spectrum, but also detects the visible
spectrum. It can detect the radiation from a
person’s hand. The response is linear over
its entire frequency range.

Applications:

» Measure blackbody radiance

» Perform Leslie’s Cube experiments

» Measure solar radiance

) Evaluate heat flow into or out of the sensor

» Simulate a non-contact temperature
sensor

Specifications:

Measure Intensity: in Watts/Meter
Maximum Sample Rate: 100 Hz
Spectral Response: 580 to 40,000 nm
Built-in Thermistor: to measure the
temperature of the “cold” side of the
thermopile in °C, °F or K

Order Information

PASPORT Infrared
Light Sensor .........ccocveevrirnnes PS-2148

PASPORT Broad Spectrum
Light Sensor

PS-2150

) For use with
Spectrophotometer

) Ideal for Blackbody
Spectrum

The Broad Spectrum Light Sensor is
designed specifically for use with our
Educational Spectrophotometer System
0S-8539 and Prism Spectrophotometer
Accessory OS-8543 for Blackbody
experiments. The Broad Spectrum Light
Sensor uses a thermopile and window
combination that respond to both the near
infrared and visible light necessary for the
Blackbody experiment.

Applications:
) Blackbody Experiment

Specifications:

Sensing Element: BaF, window, xenon
gas-filled thermopile

Spectral Response: 300 to 10,000 nm
Maximum Sample Rate: 100 Hz

The classic textbook diagram of the intensity versus
wavelength blackbody curves can be produced with
real data. In this graph, the peak wavelength in the
blackbody curve shifts as the source temperature is
lowered.

Order Information

PASPORT Broad Spectrum
Light Sensor .........cccccceeeeunns PS-2150
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PASPORT Voltage-Current Sensor

PS-2115

Also see the
Wireless Current
and Voltage

Sensors on
page 70.

The PASPORT Voltage-Current Sensor combines voltage and current
sensors in one case. It can simultaneously measure voltage, current,
and power, then display the collected data in the form of a digital
display or graph. An audible beep can be heard when overload
protection shuts down the sensor, alerting teachers and keeping
students safe. The sensor will automatically reset after the high
current is removed.

Applications:

» Study circuit properties for both circuits in series and parallel

» Ohm’s Law

» Measure power used by an electrical device

» Indirectly measure the resistance of any circuit element

» Measure the voltage and current associated with RC and
LRC circuits

Specifications:

Voltage Range: +10 V

Voltage Resolution: 0.005 V

Current Range: +1 A

Current Resolution: 0.5 mA

Current Channel Series Resistance: 0.6 ohms,

< 0.9 ohms at room temperature

Maximum Common Mode Voltage: 10 V

Maximum Sample Rate: 1000 samples/sec

Voltage Input Impedance: 2 MQ

Order Information

PASPORT Voltage-Current Sensor....................... PS-2115
Recommended:
Alligator Clip Leads (Set of 10).........ccccovvvvireunne EM-8634 p. 237

PASPORT Current Probe

PS-2184

The PS-2184 attaches
to any voltage sensor to
allow the measurement
of current between -4
A and +4 A. The probe
contains a precision
0.10 ohm resistgr and Current
allows the precise Probe
measurement of the

voltage drop across

the resistor.

-
Current

-—
Current

\ Voltage
Sensor

(not included)

Specifications:

Resistor: 0.10 Ohm, 3.0 W, 1.0%

Maximum Current: 4 A

Maximum Voltage Without Damage: 30 V

PASPORT High Current Sensor

PS-2193

» 10 Amp
» Over-current LED

The High Current Sensor has a low (0.01 Q) resistance sensing
element, can measure up to 10 A, and has an LED over-current
indicator. Dynamic variable over-sampling greatly reduces the
measurement noise at low sample rates.

Specifications:

Current Range: +10 A, resolution of 0.5 mA

Sensing Element Series Resistance: 0.01 Q

Maximum Common Mode Voltage: 10 V

Maximum Continuous Current Without Damage: 12 A
Maximum Continuous Overvoltage Without Damage: +40 V
Maximum Sample Rate: 1000 samples/second

8.0
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Capacitor Discharge

The capacitor is charged with a power supply to 10 volts, and then discharged
through the Air Core Solenoid. The graph of the data shows the effect of the
coil’s inductan