It's all done with water….

…and a mirror

a working Meccano Microscope of the hanging drop type

, built by Mr. G. A. Cloud of solihull.  A drop of water or 

special solution serves as the magnifying lens


N
OT many people know that a hang​ing drop of water will act as a lens and will give quite a good magnified image of an object placed under it. What is more, the magnification is reasonably powerful, being between x20 and x 40.

It is a simple matter to build a suitable microscope complete with a focusing device for the liquid lens, and all except the lens and the mirror can be made from Meccano Parts. 

A Double Arm Crank 1 is bolted to a 3+ in. by 2+ in. Flanged Plate. Mounted in the boss of the Crank is a 4 in. Rod 2 carrying a loose Crank 3 extended by a 1+ in. Strip.

A 4in. Screwed Rod 4 carrying a Threaded Coupling 5 and another Crank 6 is fixed in the Flanged Plate. Rod 2 passes through the centre hole in the arm of Crank 6, which is then fixed to the arm of Crank 3 by a Bolt screwed into a Threaded Boss. Three 2 in. Strips 7 are joined at one end by a 1+ in. Strip and the resulting assembly is fixed to the other end of the Threaded Boss. Two Compression Springs 8 are placed on Screwed Rod 4, being held in place by two Nuts with a 2+ in. Strip 9 fixed between the Nuts.
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Also bolted to the Flanged Plate is a 1+ in. Strip to which another Threaded Coupling 10 is secured. Mounted in the end transverse smooth bore of the Coupling is a 1 in. Rod carrying a Collar and an End Bearing II. The mirror is later held in the End Bearing
For best results a glass mirror of approximately 1 in. by * in. in size (the one shown in the illustration was cut from a mirror from a lady’s old hand​bag) should be used, but a piece of silver paper of the type wrapped round the larger bars of chocolate would do. If the latter is used, the paper should be care​fully smoothed out against a hard surface and then glued or pasted on to a stiff piece of smooth cardboard. 

 The lens holder

Strip 9 in the illustration serves as the lens holder, the hanging drop being placed in the end hole. The Strips should be new, or at least completely clean and unscarred around the end hole. The hole itself must be quite round and clean, otherwise the hanging drop will not form an even curvature and a distorted lens will give a distorted image.

The area surrounding the hole and the inside edge of the hole should be polished with a little furniture cream containing Silicone.

The liquid lens

A drop of clean water will serve as the lens, working quite well, but it has the disadvantage of being quick to evaporate in a warm dry atmosphere. A longer-lasting lens can be produced from a mix​ture of two parts water and one part glycerine B.P. If this is made up by the local chemist one fl. /oz. will last for a very long time. Ask for the solution to be put into one of the special bottles used for ‘eye drops’. This type of bottle has a screw top, in which there is a glass tube dropper.
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To produce the lens, a small drop of water, or of the above mixture is placed in the lens hole of the Strip. Care must be taken to ensure that the right type of lens is formed. The accompanying diagram shows the best type of lens to aim for.

When using the microscope it must be placed on a very firm table so that there is no shake or vibration, otherwise the liquid lens will wobble and a very poor shaky image will result.

It is necessary to get your eye as close to the liquid lens as possible. For trans​parent objects use the mirror to reflect the light up through the specimen.

For opaque objects, a small hand torch will be very useful if held to one side of the three 2 in. Strips forming the object stage.

Parts required:


I of No.5
gofNo.37b

3ofNo.6
lofNo.53

3ofNo.6a
lofNo.59

lofNo.15b
2afNo.62

lofNo.18b
lofNo.62b

11 of No. 37a
2 of No. 63c

1 of No. 64

I of No. 8Db

2 of No. 120

1 of No. 166
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correct amount

too much fluid

too little fluid
Three types of lens. The upper diagram shows the correct shape to aim for. The centre diagram shows the effect of too much liquid, while the lower diagram shows insufficient liquid
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