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TENDER SPECIFICATIONS
MECA/EC. Panel and Common Elements Case for LIMEBA.

Bench-top unit. 

Anodized aluminum frame and panels made of painted steel. 

The holes on the base panel are accurately spaced at 25 mm centres. 

Supports, brackets and elements needed to work with any of the modules in the base panel. 

The simple pendulum.

Pivot screw.

Adjustable hooks.

Set of weights:

    10 weights of 0.01 N.

    4 weights of 0.05 N.

    10 weights of 0.1 N.

    2 weights of 0.5 N.

    4 weights of 1 N.

    2 weights of 2 N.

    1 weight of 5 N.

    Weight hooks.

Pulleys.

Screws and Knurled nuts.

Large ext. spring and small ext. spring.

Dynamometer.

Spare rope.

Manuals: This unit is supplied whit the following manuals: Required services, Assembly and Installation, Starting-up, Safety, Maintenance & Practices manuals.

Required elements (at least one) (Not included):

MECA1. Statics Experiments.

All experiment elements are made in special anodized aluminum. 

Cen tres of gravity of various shaped plates: 

    Rectangle. 

    Circle. 

    Triangle. 

    T. 

    Kite. 

    Irregular. 

Drawing panel. 

Three and five cords and ring. 

Beam balance. 

Beam. 

Two forces equality divided.   

Required elements (Not included):

     - MECA/EC. Panel and Common Elements Case for LIMEBA. 

Additional recommended elements (Not included):

     - MECA/PA. Additional Panel for LIMEBA.

MECA2. Load Elevation Mechanisms Experiments.

All experiment elements are made in special anodized aluminum. 

Three pulley block. 

Two pulley block. 

Wheel and axle set. 

Weston differential chain block. 

Screw jack. 

Support screw. 

Adjustable hooks. 

Pulleys.

Adjustable pulley.  

Required elements (Not included):

     - MECA/EC. Panel and Common Elements Case for LIMEBA. 

Additional recommended elements (Not included):

     - MECA/PA. Additional Panel for LIMEBA.

MECA3. Transmissions Experiments.

All experiment elements are made in special anodized aluminum. 

 System of belt drive (includes: flat belt, round belt and leather strip). 

 Chain drive. 

 Simple gear train. 

 Bevel gears. 

 Worm gear. 

 Universal coupling. 

 Support screw. 

 Adjustable screws. 

Required elements (Not included):

     - MECA/EC. Panel and Common Elements Case for LIMEBA. 

Additional recommended elements (Not included):

     - MECA/PA. Additional Panel for LIMEBA.

MECA4. Dynamics Experiments.

All experiment elements are made in special anodized aluminum. 

The spring balance. 

Wheel. 

Centrifugal force system. 

The simple pendulum. 

Adjustable screw. 

Required elements (Not included):

     - MECA/EC. Panel and Common Elements Case for LIMEBA. 

Additional recommended elements (Not included):

     - MECA/PA. Additional Panel for LIMEBA.

MECA5. Friction Experiments.

All experiment elements are made in special and anodized aluminum. 

Friction equipment. 

Friction with roar. 

Foils of friction. 

Roller. 

Block of wheels with roar. 

Set of rollers in a marc. 

Principle of wedge. 

Bearings. 

The simple pendulum.   

Required elements (Not included):

        - MECA/EC. Panel and Common Elements Case for LIMEBA. 

 Additional recommended elements (Not included):

        - MECA/PA. Additional Panel for LIMEBA.

MECA6. Special Mechanisms Experiments.

All experiment elements are made in special and anodized aluminum. 

The cam and roller mechanisms (included two cams). 

Geneva mechanism. 

The ratchet mechanisms. 

Scotch yoke. 

Crank mechanism. 

Quick return mechanism. 

Adjustable hooks.  

Required elements (Not included):

     - MECA/EC. Panel and Common Elements Case for LIMEBA. 

Additional recommended elements (Not included):

     - MECA/PA. Additional Panel for LIMEBA.

Additional recommended elements (Not included):

    - MECA/PA. Additional Panel for LIMEBA.

Bench-top unit. 

Anodized aluminum frame and panels made of painted steel. 

The holes on the base panel are accurately spaced at 25 mm centres. 

Supports, brackets and elements needed to work with any of the modules in the base panel. 

Dimensions: 950 x 400 x 550 mm approx. (37.40 x 15.74 x 21.65 inches approx.)  Weight: 15 kg approx. (33 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
Practical exercises to be done with the Statics Experiments “MECA1”: 

1.- Centres of gravity (Centres of gravity (I) and Centres of gravity (II)): Specification of the centre of gravity of plates of different shapes using the simple pendulum and graphical methods. 

2.- Triangle of forces. To test that three non-parallel forces in equilibrium acting in the same plane can be represented by a Triangle of forces. 

3.- Parallelogram of forces. When three non-parallel forces in the same plane are in equilibrium, their lines of action meet at a point, and hence to show that the resultant of two forces can be found using the Parallelogram of forces. 

4.- Polygon of forces. Verification of the fact that four or more forces in equilibrium acting on the same point, can be represented by a Polygon of forces. 

5.- Principle of moments. Verification of the principle of moments for parallel and non parallel forces. 

6.- The Pivot or beam balance. To demonstrate that the action of weighing with a beam balance or slide balance is based upon the principle of moments. 

7.- Levers: To determine the mechanical advantage of various types of levers using the ratio resistance/power (W/P) and to verify that this is the same as the ratio between distances. 

8.- Reaction forces in beams. Verification of the fact that a distributed load applied over a beam may be considered as an equivalent concentrated load applied at the centre of gravity of the distributed load. Reactions located at supports due to the load acting on the simply supported beam may be calculated using the momentum principle, independent of the position of these beam supports. 

Practical exercises to be done with the Load Elevation Mechanisms Experiments “MECA2”: 

9.- Simple pulleys. Verification of the variation of cable tension in a pulley with the cable’s direction as it passes over the pulley. To determine the mechanical advantages of a simple combination of fixed and movable pulleys. 

10.-Compound pulleys. Analysis of the mechanical features of a set of pulley blocks, which has three sheaves in the upper block and two pulleys in the lower block. 

11.-Single axle and wheel. Determine the law of the Machine for a simple axle and wheel, and the variation of mechanical advantage and efficiency with load. 

12.-Differential axle and wheel. Determine the law of the Machine for differential axle and wheel. Verification that the mechanical advantage and efficiency increases with load up to a limiting maximum. 

13.-Weston differential chain blocks. Analysis of the specific characteristics of these chains. 

14.-Screw Jack. To measure the effort required to raise various loads using a simple form of screw jack and to determine how the mechanical advantage and efficiency varies with load. 

Practical exercises to be done with the Transmissions Experiments “MECA3”:

15.-Belt drive (Belt drive (I) and Belt drive (II): Verification of the direction of rotation of open and crossed belt drives. Verification of the speed of rotation of the two pulleys is inversely proportional to their diameters. To measure the difference in tension between the two sides of a belt drive and to determine the efficiency of drive transmission. 

16.-Chain drive. Verification of the speed ratio of a chain drive. Measurement of the efficiency of drive transmission. 

17.-Gears (two parallel axles). Comparison of the velocity ratios of a system of single-stage and doublestage geared winch. Specification of their corresponding mechanical advantages and efficiencies under varying loads. 

18.-Bevel gears (two intersecting axles). Verification of the efficiency velocity-ratio and mechanical advantages of the Bevel gear unit under different loads. 

19.-Worm gear (two crossed axles). Verification of the speed ratio of a worm and specification of the transmission efficiency under different loads. 

20.-Universal transmission. To investigate the effect of introducing universal transmissions to a simple drive shaft. 

Practical exercises to be done with the Dynamics Experiments “MECA4”:

21.-Spring balance. To verify that the extension of a coiled spring is proportional to the load applied, to show the principle of a spring balance. 

22.-Simple pendulum. To show that the time of a simple pendulum depends only on the length of the pendulum, and to determine the value of the force of gravity using a simple pendulum. 

23.-Kinetic and potential energy. Analysis of some features of kinetic and potential energy and to show that energy exists, that is may be transformed, and that it may be “stored” and “given back”. 

24.-Inertia. The wheel. To find the energy stores in a wheel by supplying a known quantity of energy. 

25.-Centrifugal force. Demonstration of the laws of the centrifugal force. 

Practical exercises to be done with the Friction Experiments “MECA5”:

26.-Sliding friction. Verification of the laws of friction and to measure the coefficient of friction for different materials. 

27.-Inclined plane (Inclined plane (I) and Inclined plane (II)). Analysis of the forces acting on an inclined plane due to a weighted of a roller supported on the plane. Calculation of the starting force needed for dragging a block on the plane. 

28.-Angle of friction. Measurement of the angle of friction and from it find the coefficient of friction. To show that the coefficient of friction is equal to tangent of the angle of friction. 

29.-Friction. To show the extent to which friction is reduced by using wheels and rollers and to compare the effects of different bearing surfaces. 

30.-The wedge. Determine mechanical advantage and efficiency obtained using two different wedges, and to show that overhauling may be prevented if the angle of inclination of a wedge is small. 

31.-Bearings. Comparison of the resistance to turning due to friction of four bearings made of different materials, and to show something of the progress made in bearing development. 

Practical exercises to be done with the Special Mechanisms Experiments “MECA6”:

32.-Cam and roller. To study the difference aspects of cam design. 

33.-Geneva drive. Verification of how the circular motion of the drive unit is transformed into the intermittent motion of the Geneva motion, and of how this mechanism accelerates and decelerates during the transmission process. 

34.-Ratchet mechanisms. Examination of the parts of the Ratchet assembly supplied in which a swinging lever is fitted with two pawls. 

35.-Scotch yoke. Analysis and verification of the motion of a driving crank and its relation to the reciprocal element of motion. 

36.-Crank mechanism. Analysis of the features of a crank mechanism, drawing a rotation torque diagram and deducing the relation between the crank rotation and the slide platform movement. 

37.-Quick return mechanism. To show a quick return mechanism at work and to record the relationship between the rotation of the crank and the movement of the slide.
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