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Microscope

- What is a microscope?

Microscope(Microscope) is a technical instrument used to magnify objects or small specimens
that cannot be seen with the naked eye, allowing for the study of their fine details. The
microscope relies on a set of lenses and lighting to achieve the required magnification and
clarity, and it is widely used in medical, scientific and engineering fields.
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- Main components of a microscope :

1- Lenses:
Objective Lens:
It magnifies the specimen, usually multiple times at different magnifications (eg 4x, 10x, 40x,
100x).
-Lens The eye (Eyepiece Lens):
It magnifies the image formed by the objective lens, usually to 10x magnification.

2- Stage:
The place where the sample is placed for examination. It can be moved horizontally and
vertically to adjust the position of the sample.

3- lllumination System:
- Light Source: Usually an LED or halogen lamp.
- (Mirror) : In some older microscopes, used to focus light onto the specimen.

Condenser: Focuses light on the sample to improve image clarity.

4- Focusing Mechanism:
- Coarse Adjustment Knob: Used to quickly adjust focus.
- Fine Adjustment Knob: Used to adjust the focus with high precision.

5- Arm:
The frame supports and allows the microscope to be carried and transported.

6- Base:
The bottom part that provides stability to the device..

Types of microscopes :
1- Optical Microscope:
- Visible light is used to magnify specimens.
- It is used in medical laboratories to examine cells and tissues.
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2- Electron Microscope:

- It uses a beam of electrons instead of light.

- Provides high magnification and greater detail resolution, such as examining viruses and
nanostructures.

3- Stereo Microscope:
- Used to examine relatively large specimens at low magnification.
- Useful in microsurgery and examination of small mechanical parts.

4- Fluorescence Microscope:
Fluorescence is used to study biological samples that have been stained with fluorescent
substances.

Medical applications :
-Diagnosis of diseases : Examination of blood and tissue samples to detect diseases such as
cancer..
-Scientific research :Study of cells and microorganisms.
-Microsurgery Use of anatomical microscopes in neurosurgery and ophthalmology.

Maintenance and Safety:
- Clean the lenses regularly using special materials.
- Avoid touching the lenses with your fingers to avoid scratches.
- Make sure to turn off the light source after use to avoid overheating.

The microscope is a vital device in medical engineering and science, providing a precise view
of the microscopic world, contributing to the advancement of medical diagnosis and scientific
research. .

Common Microscope Malfunctions :

1- Lighting problems:

- The light does not work: The reason may be a damaged bulb (LED or halogen bulb) or a
problem with the electrical connections.

- Uneven or dim lighting: This may be due to damage to the condenser or dust accumulation
on the lenses or mirror.
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- The image is unclear (blurry): This may be due to the lenses being dirty or not being
focused properly.
- Scratches on the lenses: affect the image quality and require lens replacement.

- Inability to adjust focus**: This may be due to damage to the coarse adjustment knob or
the fine adjustment knob.

- Platform movement is not smooth: This may be due to damaged gears or dust
accumulation.

- The platform does not move: This may be due to damage to the movement mechanism or
blockage of the tracks.
- Sample instability: This may be due to damage to the clamps or fixing parts.

- The device does not work: It may be due to damage to the electrical cable or fuse.
- Intermittent lighting: This may be due to damage to the electrical circuit or connections.

- Inability to change the objective lenses: This may be due to damage to the rotating

nosepiece.
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Microscope maintenance methods :

1-Preventive Maintenance:
- Cleaning lenses: Use special lens cleaning materials

(such as isopropanol solution and special lens paper) . Avoid touching the lenses with your fingers.

- Cleaning the platform and condenser: Use a soft brush or compressed air to remove dust.

- Lighting check: Make sure the bulb is intact and replace it if it is damaged.

- Lubrication of moving parts: Use suitable lubricants (such as silicone oils) for screws and
gears.

- Check electrical connections: Make sure cables and fuses are intact.

2 -Lighting maintenance:

- Replacing the bulb: If the light does not work, remove the old bulb and install a new bulb of
the same type.

- Cleaning the mirror and condenser: Use a soft cloth and a suitable cleaning solution.

3 -Lens maintenance:
- Clean your lenses regularly: Use a special cleaning solution and lens paper.
- Check the lenses for scratches: If the lenses are scratched, replace them.

4 -Focusing system maintenance:

- Check the big and small screw: If the movement is not smooth, clean and lubricate the
gears.
-Balance adjustment Make sure the platform moves evenly. .

5 -Platform maintenance :

- Cleaning the platform: Use a soft brush to remove dust.

- Check the clamps: Make sure they are working properly and replace them if they are
damaged.

6 -Electrical system maintenance:

- Check cables and fuses: Replace any damaged cable or blown fuse.

- Ensure that the electrical voltage is stable: Use a voltage regulator to protect the device
from fluctuations.
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7 - Zoom system maintenance :
- Cleaning the rotation mechanism: Use compressed air to remove dust.
- Check the objective lenses: Make sure they are installed correctly.

Safety procedures during maintenance:

1-  Disconnect the device from the power supply. :

Before starting any maintenance work, make sure the device is disconnected from the power
source..

2- Use the appropriate tools:

Use specialized maintenance tools to avoid damaging delicate parts..

3- Wear gloves:

To protect the device from natural oils on the skin.

4- Good training:

Ensure that technicians are trained to properly maintain microscopes..

Documentation and registration :

- Record all maintenance performed, including maintenance date and parts replaced.
- Keep the user manual and technical specifications of the device for reference when needed.

Regular maintenance of a microscope is not only to repair faults, but also to maintain the
accuracy of the instrument and extend its life. Maintenance should be part of a
comprehensive preventive maintenance program, especially in medical settings where
diagnosis depends on the accuracy of the instrument..
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