Lab 1 - Microscope LAB

Objectives:

1.  Identify the major parts of the microscope.

2.  List the function of each part of the microscope.

3.  Demonstrate proper handling, use, and storage of the microscope and of prepared slides.

4.  Demonstrate how to insert and center a slide on the stage.

5.  Demonstrate proper focusing techniques with the scanning (4X), low (10X), and high dry (40X) lenses.

6.  Demonstrate how to adjust the diaphragm.

7.  Determine the total magnification you are using with each of the different objective lenses of the microscope.

8. Describe the relationship between objective magnifying power and 

a) level of detail seen 

b) area seen in field of view 

c) working distance

9. Identify the following cell components on prepared microscope slides and on slides of your cheek cells: cell membrane, cytosol, nucleus, nuclear membrane, nucleolus, and chromatin. 

10.  Compare the similarities and differences in cellular structure in the cells in the squamous epithelial cells, simple cuboidal cells, and nerve cells.

Lab Materials:

· light microscopes

· letter e slides

· colored thread slides

· prepared slides of simple cuboidal epithelium

· prepared slides of nerve cells

Introduction:

Cell size is highly variable. Some cells, such as egg cells (ova) can be seen by the unaided eye. An egg cell is about the size of the period at the end of this sentence. But most cells are too small to be seen with the unaided eye.

Cell shape is also highly variable. Red blood cells are round and concave, some epithelial cells are cuboidal, neurons have long filamentous projections, and some cells are rectangular. Despite these differences in size and shape, the cell is the basic unit of the body and all cells have the same basic structures and processes. There are about 200 different cell types in the human body. 

Microscopes are instruments designed to allow objects not normally visible to the naked eye to be seen. You may already know that the microscope allows magnification (enlargement) of an image. Magnification is the number of times larger than itself an object appears to be. But microscopes also permit greater resolution (the ability to distinguish two objects as separate entities).  This is useful when two objects are so small or lie so close together that they cannot be distinguished as separate. 

A light microscope uses a beam of visible light to produce an image that is magnified by glass optical lenses. Most of the light microscopes used in biology courses are compound microscopes. That is, they have a minimum of two magnifying lenses—the ocular and the objective lenses.
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Parts of the Microscope:

1. Obtain a microscope from the cabinet in the back of the room.  Be careful not to bump the microscope when taking it out of the cabinet and when replacing it in the cabinet. 

To properly carry the microscope, carefully carry it with one hand under the base and the other hand holding the recessed handle in the rear of the arm. Do NOT hold the microscope by the stage, stage knobs, binoculars, or any other part. 
Please handle the microscopes with care! Set the microscope down carefully without jarring it on the table. Do not slide the microscope on the surface of the table or this will damage or tear off the rubber feet.
2. Position the microscope with its arm away from you and the objective lenses toward you.

3. Use the labeled drawing of the microscope and the information on the following page to identify each of the following parts of the microscope on the microscope in front of you. Write the function of each next to the part.

	Microscope Part
	Function

	_____ base
	

	_____ light source
	

	_____ light intensity knob
	

	_____ stage
	

	_____ stage knobs
	

	_____ stage clips
	

	_____ stage aperture
	

	_____ mechanical stage
	

	_____ condenser
	

	_____ aperture iris diaphragm
	

	_____ coarse focus knob
	

	_____ fine focus knob
	

	_____ arm
	

	_____ ocular lens (eyepiece)
	

	_____ objective lenses
	

	_____ nosepiece
	


Functions of the Parts of the Light Microscope:

· The base supports the microscope.

· The light source provides light for viewing the image.

· The light intensity knob adjusts the amount of light for viewing the image.

· The stage supports the slide. 

· The stage knobs allow the movement of the mechanical stage.

· The stage clips secure the slide in position for viewing.

· The stage aperature is an opening (hole) in the center of the stage. It allows light to enter through the stage to the specimen.

· A mechanical stage is a movable stage.

· The condenser contains a series of lenses that focus light onto the specimen.

· The aperture iris diaphragm is located under the stage. It controls the amount of light that is allowed to pass through the object being viewed.

· The coarse focus knob moves the body tube up and down in large increments to allow gross positioning and focusing of the objective lens.

· The fine focus knob moves the body tube slightly to bring the image into sharp focus.

· The arm supports the body tube.

· The ocular lens or eyepiece magnifies the image, usually 10X.

· The objective lenses further magnify the image.

· The nosepiece holds the objectives and can be turned to change from one objective to another.

· The body tube maintains the correct distance between the eyepiece and the objectives. This distance is usually about 25 cm (10 in.), the normal distance for reading and viewing objects with the naked eye.

Examining the Microscope Lenses:

Before using the microscope, take a moment to examine the lenses.

1. What is the magnification of the ocular lenses (eyepieces)? __________

2. What is the magnification of each of the following objective lenses?

_____ scanning 

_____ low power 

_____ high dry 

Because you use both the ocular and objective lens, the specimen is magnified twice—first by the objective lens and then by the ocular lens. Total magnification is obtained by multiplying the magnifying power of the ocular lens ( the magnifying power of the objective lens that is in place. For example, when using the scanning objective, the total magnifying power is 10X times 4X for a total of 40X.

Calculate the total magnification possible with each ocular lens/objective lens combination.
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The working distance (i.e. the distance from the objective lens to the specimen being observed) decreases considerably when you move from low to high power.  Therefore, a greater risk of crushing the specimen being observed and/or damaging the objective lens exists when working at high magnification. Accidents can be avoided by using only the FINE focus with the high power objective.

The benefit of high power lenses is that they enlarge the images and allow you to see more detail. The drawback is that the higher power lens you use, the smaller the area of the specimen you can see. This is because higher power lenses have smaller openings (apertures).

Using the Microscope:

1. Make sure the microscope is positioned with its arm away from you and the objective lenses toward you. 

2. Plug in the microscope. 

3. Clean the ocular lenses with lens tissue (in your lab drawer). 

4. Clean the stage and condenser with the lens tissue, and then discard it.

5. Turn the revolving nosepiece to engage the 4X objective. You should hear a "click."

6. Clean a slide of the simple columnar epithelium.  Place the slide onto the stage and secure in place with stage clips (the slide goes between the clips, not under them). Do NOT release the stage clips quickly or they can crack the slide.

7. Rotate the stage knobs so that the specimen to be viewed is directly over the stage aperture and the light is shining through the specimen.

8. Move the coarse adjustment knob to bring the stage as close as possible to the 4X objective lens.

9. Turn on the microscope and adjust the brightness with the light intensity knob to 2.

10. If you are wearing eyeglasses, fold down the rubber at the top of the eyepiece. This will prevent your eyeglasses from contacting and scratching the eyepieces.

If you are NOT wearing eyeglasses, extend the folded rubber eye shades up so that you can prevent extraneous light from entering between the eyepieces and eyes.

11. Look into the microscope through the eyepieces and turn the coarse and fine adjustment knobs to bring the specimen into focus. 

12. Adjust the interpupillary distance (the distance between the eyepieces).  To do this look through the eyepieces and adjust their distance until the left and right fields of view coincide completely (the field of view is the circular view seen in the eyepiece).

13. Adjust the diopter adjustment ring (the ring on the left eyepiece). 

a. To do this first look through the right eyepiece with your right eye. 

b. Rotate the coarse and fine adjustment knobs to bring the specimen into focus. 

c. Look through the left eyepiece with your left eye. Turn the diopter adjustment ring to focus on the specimen. 

14. Adjust the aperture iris diaphragm so that it matches the numerical aperture (NA) of the objective lens you are using. The NA value is engraved on the objective (next to the magnification number). Adjust the aperture iris diaphragm provides better image resolution and contrast, and also increases the depth of focus. 

15. View the specimen through the eyepieces using the 4X objective. There will be a tendency to "squint" with one eye. Do not do this as it may cause eye strain or headaches. Learn to work the microscope with both eyes open! Focus the image by rotating the coarse and fine adjustment knobs.

16. Switch the objective lens to low power (10X) and view the letter. The letter should still be in focus since the microscope is parfocal (this means little refocusing is required when moving from one lens to another). If the letter is out of focus, adjust with the coarse or fine focus knob. 

As you switch from a lower power to higher power objective, several things change:

a) The amount of the specimen you can see in the field of view becomes much smaller.

b) You can see greater detail.

c) The distance between the end of the objective lens and the slide (working distance) decreases.

d) The amount of light entering the objective lens decreases. (You can compensate for this by adjusting the iris diaphragm rather than the light intensity.)

17. Switch the objective lens to high dry power (40 or 43X). Use the FINE FOCUS knob as needed. Note: NEVER use the coarse focus knob when the high dry power objective lens is in place!

Because the working distance decreases as you switch to higher power objectives, you can easily damage both the objective lens (these are VERY, VERY expensive) or the slide (these cost a few dollars each). To avoid damage, always watch from the side as you rotate the nosepiece until the new objective lens clicks into place. If it looks like the new objective lens is going to touch the slide, call the instructor.  

19. Sketch the cells you see when using the scanning and low power.  Use the space below.

20. Remove the slide. To do this, put the lowest power objective lens (scanning) in place FIRST! Raise the nosepiece or lower the stage. Remove the slide. 

21. Insert the "threads" slide. Remember to always clean a slide before viewing it!

22. Use the microscope techniques you just learned to correctly view the slide.

23. Focus the threads using the coarse focus knob.

24. Switch the objective lenses to medium or high power (use proper technique!). Focus up and down using the fine focus knob.  Determine the point where the two threads cross. Which thread is on top? ___________________

By focusing up and down through the two threads, you bring the microscope into focus at several different levels or planes. This 3-D depth perceived or observed when looking through a microscope is called depth of field (or focal depth). It is impossible to see all parts of all specimens clearly at any one focal plane. 

To fully appreciate the details of a specimen you should constantly be changing the depth of focus with fine adjustment. Never observe a specimen without varying focus. 
25. View a nerve cells slide. After practicing with those slides, ask your instructor to observe you placing a slide on the microscope, focusing the slide at all of the different magnifications, and then taking the slide off of the microscope. Be sure the instructor checks off your name after you have done this.

8.  DISPOSAL: Dispose of the slides and coverslips in the “broken glass” container on the counter. 

Putting Away the Microscopes and Slides:

1. Put away the microscope as follows:

a. Switch the objective lens to the lowest power.

b. Lower the stage.

c. Remove the slide.

d. Turn off the power switch.

e. Remove the power cord from the power outlet.

f. Store the cord as directed by your instructor (use the velcro). 

NEVER wrap the cord around the objectives, arm, nosepiece or base. 

NEVER stuff the wrapped cord between the objectives lenses and the stage or between the stage and the condenser. 

g. Call the instructor to inspect the microscope.

h. Put on the dust cover and return the microscope to its correct space in the cabinet. 

2.. Put away the slides. Slides are stored in trays in wooden cabinets on the side counter. The trays come out of the cabinets and you can put them on the side counter, but DON’T take a slide tray to your table. At the end of class, put all of the trays back in the cabinets in the right order (each tray is numbered). Here are a few rules to follow:

a. Handle slides by their edges or by the label end.

b. Take no more than 3 slides at a time.

c. Clean each slide before you use it (wipe with lens tissue).

d. Return the slides to the correct tray as soon as you are finished with them as other people need to use them also.

e. If you break a slide, let me know so that we can order a replacement. (You are not charged for broken slides, but I may deduct points from your lab grade if I notice that you are not caring for them correctly).
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