Seleon |

Technical Teaching Equipment

Cam Analysis Unit
MEAL

Sistema de Tambor Registrador TRACER

Trazador

AM-1
ELECTRIC MOTOR
Motor Eléctrico

www.edibon.com
roducts
E:>Prod ucts range
nits
7.-Mechanics &
Materials
PROCESS DIAGRAM AND UNIT ELEMENTS ALLOCATION
WEIGHTS
DRUM RECORDING SYSTEM Masas SPRING

Muelle

SHAFT
Barra

INERTIA MASS

: Leva
Masa de Inercia

FOLLOWER
Seguidor

W /ﬂ?a@“’h%
c € : :
2 H
UKAS %) I
i Rearg
001 -
1SO 9000: Quality Management

European Union Certificate

Certificates 1ISO 14000 and
(total safety)

ECO-Management and Audit Scheme
(environmental management)

(for Design, Manufacturing,
Commercialization and After-sales service)

Page 1

Worlddidac Quality Charter
Certificate and
Worlddidac Member



INTRODUCTION

A cam is a machine component that either rotates or moves back and forth (reciprocates) to create a prescribed motion in a contacting
element known as a follower. In fact, the cam can be used to obtain unusual or irregular motion that would be difficult to obtain from other
linkage.

The rate of the follower moving up and down can be controlled in function the profile of the cam. When the cam completes one rotation, the
follower executes a series of motions consisting of rising, falling and dwelling.

The Cam Analysis Unit (MEAL), allows students to observe and study the dynamic behaviour of cam mechanisms, as used in motors for
actuation of valves, under various operating conditions.

GENERAL DESCRIPTION

The Cam Analysis Unit (MEAL) allows the observation of the effect of a cam profile, the study of the displacement, velocity and acceleration
profile of the cam and the identification of the factors which may modify the cam dynamics.

This unit consists of a motor, an extension shaft, a set of interchangeable cams, a follower with different tracers, a set of springs and weights
and a drum recording system to record the cam elevation and displacement.

The motor is coupled to an extension shaft and allows to rotate the cams. The cams are easily mounted on the free end of the shaft. A large
inertia mass is connected between the motor and the cam to ensure consistent running at various speeds.

The follower attaches to a vertically moving shaft with weights and springs, which are used to simulate a valve. The top end of the spring is
supported by a crossbar mounted on two vertical pillars on the base plate. A vertical compression spring pushes the follower onto the cam face.

The spring tension and the inertia of the follower can be modified using different weights. Several interchangeable springs are supplied
which allows the valve operation and response to be varied. In order to demonstrate the “valve wobble”, the spring rate, mass and speed
are adjustable over a wide range.

The tracer draws a record of the cam elevation and displacement on paper (lift curves), using the drum recording system. The paper is
fastened to a cylindrical drum recorderto trace the movement of the cam.

The design ensures that the elements of the unit can be observed during the movement process. Safety guards are supplied, which fit over all
the moving parts of the unit when running.

The unitincludes a console with a digital display to show the motor speed.

Astroboscope (not supplied) can be used to provide a view of the cam movement process.

SPECIFICATIONS

Bench-top unit.
Unit mounted on an anodized aluminum structure with panel in painted steel.
Main metallic elements in stainless steel.
Diagram in the panel with similar distribution to the elements in the real unit.
Electric motor with variable speed:
Power: 250W approx.
Speed: 0-670 rpm approx.
Speed controlled from the console. The unit allows to measure the motor speed and to visualize it in the console display.
An extension shaft made of stainless steel.
Four interchangeable cams:
Two circular cams with different head radius.
One hollow cam.
One tangent cam.
Follower with 2 tracers:
Oneroller.
Oneflatface.
Three interchangeable springs with different rigidity fo simulate a valve.
Five weights to simulate a valve. Weight: 40 g., each one.
Drum recording system, consisting of a drum plotter with plotting spring and coated paper.
Protective guards made of transparent plastic.
Console:
Metallic box.
Motor connector.
Motor speed controller.
Digital display for the motor speed.
The unitincludes a combination wrench and blocks of plotter paper.
Cables and accessories, for normal operation.

Manuals: This unit is supplied with the following manuals: Required Services, Assembly and Installation, Starting-up, Safety, Maintenance
&Practices Manuals.
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EXERCISES AND PRACTICAL POSSIBILITIES

Observation of the effect of cam profile on the cam 7.- Plotting of lift curve for skipping tracer.
d ics.
ynamies 8.- Comparison of the theoretical and experimental lift curve with
Comparison of different cam designs. different spring rate, tensions, tapped weight and speed.
Study of the displacement, velocity and acceleration profile 9.- Study ofthe influence of a moving mass.
of cam.
10.- Study of the influence of the spring rigidity.
Determination of the limit d and i ith th
ererminatioft ofne Imit speed and comparison wifh fne 11.- Study of the relationship between cam and spring force.
theoretical value.
Study of the variable follower inerfia and compression 12.- |demifi.c0’rion of the factors which may improve the cam
- dynamics.
spring rate.
Plotting of lift curves for non-matching tracer.
REQUIRED SERVICES DIMENSIONS & WEIGHTS
- Electrical supply: single-phase with ground, 220V/50Hz or MEAL:
110V/60Hz. Unit:
nit:
-Dimensions: 750 x 500 x 500 mm. approx.
(29.53 x 19.68 x 19.68 inches approx.)
“Weight: 70 kg. approx.
RECOMMENDED ACCESSORIES (154.3 pounds approx)
Console:
- Stroboscope.
-Dimensions: 300 x 190 x 130 mm. approx.
(11.81 x 7.48 x 5.11 inches approx.)
-Weight : 2.5 kg. approx.
(5.51 pounds approx.)
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Optional

MEAL/CAI. Computer Aided Instruction Software System:

—————

With no physical connection between unit and computer (PC), this

A complete software package consists of an Instructor Software
(INS/SOF) totally integrated with the Student Software
Unit (MEAL/SOF). Both are interconnected so that the teacher knows at
Instructor Student any moment what is the theoretical and practical knowledge of the
Software
students.
Example of software screens
INS/SOF. Classroom Management Instructor Software
Software (Instructor Software): il
<Ol
The Instructor can: : E - o

- Organize Students by Classes and
Groups.

- Create easily new entries or delete them.

-Create data bases with student
information.

- Analyze results and make statistical

comparisons.
- Generate and print reports.

- Detect student’s progress and difficulties.

...and many other facilities.

UPDATE RESULTS

This software, working in network
configuration, allows controlling all the
students in the classroom.

MEAL/SOF. Computer Aided Instruction
Software (Student Software).

It explains how to use the unit, run the
experiments and whatto do at any moment.

- This software contains:

Theory: gives the student the theoretical I J = s oS

A ball falls from a 30m height point, with an initial

. ' I of 300), If we do not appreciate any frictios
background for a total understanding of . P2 i, mmhsz%m;&,;"m,nfﬂkmﬂm

the studied subject.

Exercises: divided by thematic areas and
chapters to check out that the theory has
been understood.

Guided Practices: presents several
practices to be done with the unit,
showing how to perform the exercises and
practices.

Exams: set of questions to test the
obtained knowledge.

[ e
HEEE

For more information see CAl catalogue. Click on the following link:

www.edibon.com/products/catalogues/en/CAl.pdf £
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Optional

MEAL/CAL. Computer Aided Learning Software (Results Calculation and Analysis):
This Computer Aided Learning Software (Results Calculation and Analysis) “CAL” is a Windows based software, simple and very easy to use,
specifically developed by EDIBON.
CALis a class assistant that helps in doing the necessary calculations to extract the right conclusions from data obtained during the experimental
practices. With a single click, CAL computes the value of all the variables involved and performs the calculations.
Also, CAL allows to plot and printthe results. Within the plotting options, any variable can be represented against any other.
Available different plotting displays.
It has a wide range of information, such as constant values, unit conversion factors and integral and derivative tables.

On a table, we introduce data obtained during the
) | development of the exercise.
COMPUTER AIDED LEARNING - | Above this table, it is shown “Constants” theoretically
- : involved with the field of study. The values of these
r “Constants” may be modified to our convenience,
— o assigning the appropriate values.
Cons! 79 . C e
-.;c.../:?::s‘—nm.w e T Simply, by clicking on "COMPUTE", CAL performs the
98 lot oo s oo calculations of the desired variables.
4 = = We can save and print the data of the experiment or
Torae tin) [Specd tpm) [Flow (imin) Paien ) T o i) calculations.
o = = : 5 e e R e Also we can load any data file saved previously.
30 1240 50 1 8 |71,446571 700, 176396 753,981600 |92,853857
25 |23s S0 1 7 61,242490 1499,946943 615,228042 |81,262054
20 {230 45 1 6 51,038408 375, 132299 481,710467 |77,87S057
|
| |
With the calculated variables, CAL gives the option of plotting the results. It is possible to CAL has a wide range of help information. By clicking the button
represent any variable against any other. It has the option of representing the graph with "ADDITIONAL HELP" opens a window where we have information about
different layouts. Screens below give an example of the multiple choices. typical Constants, International System Units, Conversion Factors, and

Table of Main Integrals and Derivatives (General), and there is other
specific help for the particular unit.

Mﬁm

ed

COMPUTER AIDED LEARNING

SI'base units

Name  Symbol Quantity
metie  m Lenzth
kilogramkg ~ Mass
second s Time

ampere A Electrical current
kelvin K Thenodvnamic temperature

mole mol  Amount of substance

candela ed i 15
SLPrefixes
Name yottazetts exa peta tera giga mega kilo hecto deca
Sym]:olYZEPTGMI: h da

Factor 10“10'110” 10" 10" 10" 10° 10* 10% 10!

e CLETLT.
]

For more information see CAL catalogue. Click on the following link:
www.edibon.com/products/catalogues/en/CAL.pdf

3k Specifications subject to change without previous notice, due to the convenience of improvements of the product.
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