PART I - MICROSCOPE LAB:  PARTS AND FUNCTIONS
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Historians credit the invention of the compound microscope to the Dutch spectacle maker, Zacharias Janssen, around the year 1590.   The compound microscope uses lenses and light to enlarge the image and is also called an optical or light microscope (vs.  an electron microscope).  

The light microscope has been one of the most important instruments available to the biologist. This instrument is used to extend the range of our vision. Ordinarily, humans cannot see objects smaller than 0.1 mm in diameter, but the light microscope renders objects as small as 0.2 microns (1 micron = 10-3mm) visible to our eye.   
The simplest optical “microscope” is a simple magnifying glass and is good to about ten times (10X) magnification.  The compound microscope, however, has two systems of lenses for greater magnification, 1) the ocular, or eyepiece lens that one looks into and,  2) the objective lens, or the lens closest to the object.   

Parts of the Microscope   
1.  Eyepiece:  The lens at the top that you look through.  They are 

usually 10X or 15X power. It is also called the ocular.
2.  Eyepiece Tube:  Connects the eyepiece to the objective lenses.

3.  Arm:  Supports the tube and connects it to the base.  Hold to carry.
4.  Base:  The bottom of the microscope.  It supports the microscope.
5.  Illuminator:  A steady light source (110 volts).   

6.  Stage:  The flat platform where you place your slides.  Our microscope has a 
mechanical stage, which allows you to move the slide around by turning two knobs.  One moves it left and right, the other moves it up and down.

7.  Stage clips: Hold the slides in place.  

8.  Revolving Nosepiece or Turret:  This is the part that holds two or 

more objective lenses and can be rotated to easily change power.

9.  Objective Lenses:  Usually you will find 3 or 4 objective lenses on a

microscope.  They almost always consist of 4X, 10X, 40X and 100X powers. 
Overall magnification = Objective lens x Eyepiece lens.  Thus, when coupled with a 10X (most common) eyepiece lens, we get total magnifications of 40X, 100X , 400X and 1000X, respectively.  The shortest lens is the lowest power, the longest one is the lens with the greatest power.  

10. Rack Stop:  This is an adjustment that determines how close the objective 
lens can get to the slide.  It is set at the factory and keeps students from cranking the high power objective lens down into the slide and breaking things.   

11. Diaphragm or Iris:  A rotating disk under the stage.  This diaphragm 

has different sized holes and is used to vary the intensity and size of the cone of light that is projected upward into the slide.   

12. Substage Condensor:  The substage condenser gathers light from the 

microscope light source and concentrates it into a cone of light that illuminates the specimen with uniform intensity over the entire viewfield. It is critical that the condenser light cone be properly adjusted to optimize the intensity and angle of light entering the objective front lens. Perhaps the most poorly understood component in the optical train, the condenser is nevertheless one of the most important factors in obtaining high quality images in the microscope.
13. Coarse focus adjustment:  A knob that makes large adjustments to the focus.  

You use it to move the objective lenses toward or away from the specimen
14. Fine focus adjustment:  A knob that makes small adjustments to the focus (it is 
often smaller than the coarse focus knob). This gives you clear details of the specimen.  It’s is for fine-tuning.
Centering the Specimen:  When using a mechanical stage, use the “X” and “Y” positioning control knobs on the side of the stage.  Two points to be considered when doing this:  1) Because the specimen is magnified 40x  (lets say), be cautious to move the specimen only in the slightest increments; 2) The optics of the microscope give you an “inverted” image of the actual specimen, therefore, moving the specimen to the right causes the image to move to the left.  Practice will help you get use to this adjustment.
How to Focus Your Microscope:  The proper way to focus a microscope is to start with the lowest power objective lens first (4x) and while looking from the side, crank the lens down as close to the specimen as possible without touching it.  Now, look through the eyepiece lens and focus upward only using the course focus knob until the image appears.   Use the fine adjustment knob to sharpen the focus.   Once the image is sharp with the low power lens, you should be able to simply click in the next power lens and do minor adjustments with the fine focus knob.  

Field of View:  The circular area you see through the eyepiece.  The lower the magnification, the wider the field of view.  At 40x  magnification the field of view is 3.75 mm.  At 200x  magnification the field of view is 1.25 mm.  
Adjusting the Iris Diaphragm:    Adjust the condenser iris diaphragm to match the N.A. of the objective.  This is simply done by first closing the iris then opening it slowly until the entire field is evenly and brightly lit and in good focus.  If the objective is changed to a higher power, the iris must be adjusted to the new objective.
Oil Immersion:   When light passes from a material of one refractive index to material of another, as from glass to air or from air to glass, it bends. Light of different wavelengths bends at different angles, so that as objects are magnified the images become less and less distinct. This loss of resolution becomes very apparent at magnifications of above 400x or so.  Placing a drop of oil with the same refractive index as glass between the cover slip and objective lens eliminates two refractive surfaces and considerably enhances resolution, so that magnifications of 1000x or greater can be achieved.  Use an oil immersion lens when you have a fixed (dead - not moving) specimen that is no thicker than a few micrometers. Even then, use it only when the structures you wish to view are quite small - one or two micrometers in dimension. Oil immersion is essential for viewing individual bacteria or details of the striations of skeletal muscle. It is nearly impossible to view living, motile protists at a magnification of 1000x, except for the very smallest and slowest.  Oil immersion lenses are used only with oil, and oil can't be used with dry lenses, such as your 400x lens. Oil distorts images seen with dry lenses, so once you place oil on a slide it must be cleaned off thoroughly before using the high dry lens again. Oil on non-oil lenses will distort viewing and possibly damage the coatings.

Label These Microscope Parts:
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Explain the functions of these microscope parts:

1.
The Fine Focus:      

2.
Objective Lens: 
3.
Stage:  
4.
The Coarse Focus:
5.
Illuminator:
6.
Substage Condensor:
7.
Eyepiece:
8.
Diaphragm or Iris:
9.
Rack Stop:

Questions:

1.  How is magnification power determined?
2.  When focusing on a specimen, which objective would you begin with?

3.  Explain the steps in focusing on a specimen.    
4.  When would you use oil immersion?
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