THEORY OF MACHINES

o

TMI6I

SIMPLE AND COMPOUND PENDULUMS

Experiment for studying simple harmonic motion and the factors that affect
the period of oscillation of pendulums. Fits on to the Free Vibrations test frame.
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KEY FEATURES

« One of a series of modular experiments that explore free vibrations in simple systems

e Quick, safe, and easy for students fo use - needing minimal laboratory supervision

« Two modules - a simple pendulum and a compound pendulum for a range of experiments

« Back panels with referenced scales and sliding indicators for accurate positioning of pendulum parts
e The simple pendulum has unique quick-change spheres and adjustable cord length to save time

o The compound pendulum includes extra parts to work as a Kater’s pendulum

« Contains all parts needed for the experiments - including a stopwatch and tools

< TECQUIPMENT LTD, BONSALL STREET, LONG EATON, NOTTINGHAM NGIO 2AN, UK _" (—-\g) TECQUIPMENT

TECQUIPMENT.COM  +44 (15 972 2611 SALES@TECQUIPMENT.COM

DB/ad 1119 Page 10of 3



TMIGI

SIMPLE AND COMPOUND PENDULUMS

DESCRIPTION

This product is part of a range that explores free vibrations
in simple ‘one degree of freedom’ systems.

It introduces students to key scientific terms such as:

o Simple harmonic motion (SHM) and period of
oscillation

« Mass moment of inertia
« Radius of gyration
o Routh’s rule

This product fits to the sturdy test frame (TM160) for study
or demonstration.

This product includes a simple pendulum and a

compound pendulum. Both pendulums swing through
small angles, showing the principles and use of simple
harmonic motion using the small angle approximation.

The simple pendulum uses a cord which may be
considered as ‘light’ so you can ignore its mass, leaving
only the sphere and cord length as the important
variables.

The compound or ‘physical’ pendulum uses a ‘heavy’ solid
rod which has reasonable mass, so you must allow for it in
theoretical equations.

Each pendulum has a back panel that fixes separately

to the test frame. The back panel of each pendulum has
an accurate scale and indicator, referenced to pendulum
pivot or centre of mass points. This improves measurement
accuracy - essential for good results.

The simple pendulum has a choice of two spheres
suspended by a cord. An adjustable indicator also acts

as the pendulum pivot point - allowing you fo adjust the
cord length in seconds. This can also provide a quick visual
demonstration of the effect of cord length on period.

Each sphere has a different mass for comparison and

an internal spring retainer so you can easily swap them
between experiments.

The compound pendulum has a solid rod that pivots on a
hardened steel knife edge on the upper surface of a steel
platform. This pendulum includes an additional spherical
mass that fixes at any position along the rod. It also
includes an extra pivot and disc-shaped mass so you can
convert it for use as a Kater’s pendulum.

The Kater’s pendulum works as a reversible and
adjustable compound pendulum. Students adjust the
relative positions of its parts until they have equal time
periods in both its standard and reversed arrangements. It
then works as an accurate gravimeter.

Students test different pendulums to see how different
factors, such as mass or pendulum length affect simple
harmonic motion and the period of oscillation. The theory
shows how to predict the period of oscillation of a given
pendulum for comparison with actual results. It also shows
how pendulums can produce an approximate value of the
acceleration due fo gravity.
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STANDARD FEATURES
« Supplied with lecturer guide and student guide

« Five-year warranty

« Manufactured in accordance with the latest European
Union directives

o 1SO9001 certified manufacturer

LEARNING OUTCOMES

« Cord length and period of a simple pendulum
« Mass and period of a simple pendulum

« Using a simple pendulum to find the acceleration due
to gravity

« Centre of gravity and period of a compound pendulum

« How an adjustable mass affects the period of a
compound pendulum

« Using a Kater’s pendulum to find the acceleration due

to gravity

ESSENTIAL BASE UNIT
« Free Vibrations Test Frame (TM160)
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THE SIMPLE PENDULUM MODULE IN USE, SHOWN FITTED TO THE TEST
FRAME (TMI60)
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TMIGI

SIMPLE AND COMPOUND PENDULUMS

OPERATING CONDITIONS

OPERATING ENVIRONMENT:

Laboratory

STORAGE TEMPERATURE RANGE:

-25°C to +55°C (when packed for transport)
OPERATING TEMPERATURE RANGE:

+5°C to +40°C

OPERATING RELATIVE HUMIDITY RANGE:

80% at temperatures < 31°C decreasing linearly to 50% at
40°C

> TECQUIPMENT LTD, BONSALL STREET, LONG EATON, NOTTINGHAM NGIO 2AN, UK
TECOUIPMENT.COM  +44 115 972 2611 SALES@TECQUIPMENT.COM

SPECIFICATIONS

TecQuipment is committed to a programme of continuous
improvement; hence we reserve the right to alter the
design and product specification without prior notice.

NETT DIMENSIONS AND WEIGHT:

Assembled: 2 x 580 mm high x 220 mm wide x 100 mm
front to back

10 kg total

APPROXIMATE PACKED VOLUME AND WEIGHT:
01m3 and 15 kg

OTHER PARTS INCLUDED:

« Hexagon tool
« Stopwatch
e Rule

« 2 xsimple pendulum spheres of different mass
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