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The Microscope

A high quality, binocular, compound microscope in essential.

It may be used to analyze urine, feces, blood, semen, exudates, cytology and any other bodily fluids.  It will also be used to identify internal and external parasites and initially characterize bacteria.  Two microscopes should be utilized.  The first for routine parasite studies and procedures that use corrosive or damaging materials, the second should be reserved for cytology and hematology evaluations.

A compound microscope is so named because it generates an image by using a combination of lenses.  There are two different lens systems, the ocular system and the objective system.

The ocular lenses are located in the eyepieces and most often have a magnification of 10x.  This means that the ocular lens magnifies an object to 10 times the original size.  A monocular microscope has one eyepiece and a binocular microscope has two eyepieces.

Most compound microscopes have three or four objective lenses, each with a different magnification.  The most common objective lenses are

4X: used for scanning

10x: low power

40x: high dry

100x: oil immersion

An optional 50x (low oil immersion) is found on some compound microscopes.

Total magnification of an object being viewed is calculated by multiplying the ocular magnification and the objective magnification.

For example: an object viewed under the 40x objective through a 10x ocular lens is 400x larger in diameter than the unmagnified object.

Compound light microscopes have many components and a light path.

The optical tube length is the distance between the objective lens and the eyepiece.  In most microscopes this distance is 160 mm.

The mechanical stage holds the glass slide to be evaluated.  The microscope should have a smoothly operating mechanical stage to allow easier manipulation of the slide.  Left or right-handed stages are usually available, however, most of today’s microscope have stage controls that can be used by both.  Coarse and fine focus knobs are used to focus the image of the object being viewed.

The microscope head supports the ocular lenses and may be straight or inclined.  A binocular head is needed for nearly all-routine laboratory evaluations.

The ocular lenses must be compatible with the objective lenses used.  Use caution when purchasing objective and ocular lenses from different sources.  Wide field objectives provide a larger visual field area than the standard and are recommended when the user spends long periods looking through the microscope as the help to reduce fatigue.  Primarily people who prefer to leave their eyeglasses on while using the microscope use high eye point oculars.

The most important component of the microscope is the objective lenses.  Objective lenses are characterized as one of three types:

Achromatic: also referred to as ‘flat field’ provides a more uniform field of focus from the center to the periphery.

Semiapochromatic and apochromatic lenses are primarily used in research settings and in photomicrography.

The resolving power of the microscope is an indicator of the image quality and is described by the term ‘numerical aperture’ (NA).

The most common type of condenser is the two-lens Abbe type.  The NA of the condenser should be equal to or greater than the NA of the highest power objective

When an object is viewed through a compound light microscope, an object appears upside down and reversed.  The actual right side of an image is seen as it’s left side.  Movement of the mechanical stage is also reversed.  Travel knobs are used to move the slide, when the stage is moved to the left the object appears to move right.

The sub stage condenser consists of two lenses that focus light from the light source onto the object being viewed.  Rising or lowering the condenser focuses light.  Without a sub stage condenser halos and fuzzy rings appear around the object.

The aperture diaphragm is usually an iris type, consisting of a number of leaves that are opened and closed to control the amount of light illuminating an object. 

The light source is generally contained within the microscope.  The most common light sources found on compound microscopes are low voltage tungsten lamps or higher quality quartz-halogen lamps.  The light source can be in the base or separate and should have a rheostat to adjust intensity.

Care and Maintenance

Regardless of the features, care must be taken to follow the manufacturer’s recommendations for use and maintenance.

Only high quality lens tissue should be used to clean the lenses.  If a cleaning solvent is needed methanol can be used.

The microscope should be wiped down after each use and covered when not in use.  A dirty field of study may be caused by debris on the eyepiece.  The eyepieces should be rotated one at a time while the technician looks through them.  If the debris also rotates, it is located on the eyepiece.

Replacement bulbs should be identical to those they are replacing.  Avoid touching the bulb because oils from the skin can shorten the life of the bulb.

Locate the microscope in an area where it is protected from excessive heat and humidity.  It should also be placed in an area where it cannot be frequently, jarred by vibrations from centrifuges or slamming doors.  It must be kept away from sunlight and drafts.  It is always carried with two hands, one under the base and the other supporting the arm.

Calibrating the microscope:

Calibration of the objectives and ocular lenses should be preformed on every microscope.

The objectives should be calibrated by using a stage micrometer.  This is a microscope slide that is etched with a 2mm line marked on 0.01mm divisions.  

1 micrometer = 0.001 mm.  The stage micrometer is only used once to calibrate the objectives; once they are calibrated it is calibrated for the service life of the machine.

The ocular micrometer is a glass disk that fits into one of the microscope eyepieces.  This is sometimes referred to as a reticle.    The disk is etched with 30 hatch marks.  The stage micrometer is used to determine the distance in micrometers between the hatch marks.  This information is recorded and labeled on the base of the microscope for reference.

