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Science In Motion

Juniata College


How to Use the Advanced Teaching

Compound Microscope (ATC 2000)
Standards:

      2.2.11A Develop and use computation concepts, operations and procedures with real numbers in 

                    problem-solving situations
3.7.10A Identify and safely use a variety of tools, basic machines, materials and techniques to solve 


             problems and answer questions.

· Select and safely apply appropriate tools, materials and processes necessary to solve complex problems.

· Apply advanced tool and equipment manipulation techniques to solve problems
3.7.10B Apply appropriate instruments and apparatus to examine a variety of objects and processes.

· Describe and use appropriate instruments to gather and analyze data. 

Introduction and Background:

The Advanced Teaching Compound Microscope (ATC 2000) is a more advanced 

microscope than is found in most high school laboratories.  The ATC 2000 provides the 

same magnification as most standard microscopes but provides greater resolution

power.  Thus more accurate observations can be made.  Although the microscope may look complicated, a person can become a more proficient microscopist by following a few basic procedures.

Guiding Questions:

What is the difference between magnification and resolution?

Vocabulary:

Coarse adjustment – The knob used to bring the microscope into rapid but 

general focus.

Condenser - The substage component that focuses the light passing through the 

specimen.

Diaphragm - The substage device that controls the amount of light that passes
 through the specimen.
Eyepiece – (It is also called the ocular lens.)  The lens that you look into; usually
 magnifies the specimen 10 times.
Fine adjustment - The knob used to fine tune the focus.  The smaller knob

 located “inside” the coarse adjustment (larger) knob.

Magnification - The process of enlarging something only in appearance, not in 
physical size.
Objective Lenses - The lenses near the slide that magnify the specimen 4, 10, 40 
or 100 times.
Resolution - The ability to clearly separate the fine details of an image.  Resolution describes how clear the microscopic image will be.
Materials:

ATC 2000 microscope

Lens paper

Prepared slides
Safety:
1. The power cord has been grounded to the microscope base.  Never use a 2-prong adapter between the power cord and the power source.  This would make the grounding feature ineffective.
2. NEVER twist the ocular lens toward you.  Always move your body to the scope or move the entire microscope.  The ATC 2000 body tube should always be locked into place and never loose.

3. Your teacher will most likely have already rotated the head of the microscope into place once it is removed from the case.  If this has not been done, please ask for assistance.
4. Microscopes are for indoor use only.
5. Always carry the scope with two hands:  one under the base, and one under the arm.
Procedure:

A.  Setup
1. Carry your microscope with two hands. Use one hand under the base and one hand under the arm.  If the microscope is carried in some other way, there is a danger that the eyepiece will drop out and break.

2. Keep your workstation uncluttered while doing microscope work.  A clear work area results in fewer accidents.

3. Don’t let the light cord on the microscope dangle.  It can get tangled and become a hazard.  

4. Clean all of the lenses with lens paper only. 
5. Begin at the top of the microscope and locate the following parts by comparing your microscope to the microscopes in the photographs on the last two pages of this lab. Place a check next to each part of the microscope you have located.

	
	
	Eyepiece
	
	Coarse adjustment
	
	Stage clips

	
	
	Body tube
	
	Fine adjustment
	
	Diaphragm

	
	
	Revolving nosepiece
	
	Stage
	
	Lamp

	
	
	Objectives
	
	
	
	


B.  Focusing the microscope
1. Turn the On/Off switch to the “on” position.

2. Set the rheostat control knob to the lowest setting.

3. Turn the nosepiece to click the scanning objective (4X – red stripe) into place over the stage opening.

4. Use the coarse adjustment to raise the objective as far above the stage as it will go.

5. Open the mechanical stage clamp and place the prepared slide onto the stage.

6. Use the mechanical stage knobs to move the specimen over the center of the stage opening.

7. Look to the side of the microscope and turn the coarse adjustment to lower the objective until it almost touches the slide or until it stops.

8. Look into the eyepiece and slowly turn the coarse adjustment to raise the objective.  The specimen should soon come into view.  Get the specimen into focus as clearly as you can with the coarse adjustment.

9. Use the fine adjustment to bring the specimen into sharp focus.

C.  Increasing the magnification
1. While viewing the specimen under the scanning objective, use the mechanical stage knobs to move the slide around so that the specimen is in the center of the field of view.

2. Move the scanning objective out of position and click the low power (10X – yellow stripe) objective into position. 
3. Use only the fine adjustment to get the specimen into clear focus.  Remember: If your specimen is in focus under one objective, it is also mostly in focus under the next objective. (NEVER USE THE COARSE ADJUSTMENT WHEN YOU ARE ON THE HIGHER POWER OBJECTIVES.)

D. Use of substage components of the microscope

1. Focus the slide on the microscope using the 10X objective lens.

2. Open the substage diaphragm and the field diaphragm by moving the levers           attached to each of them.

3. In order to get the clearest possible image, you must also focus the substage condenser.  Follow these steps to do this:

a. Close the field diaphragm to its smallest diameter by moving the field diaphragm lever all the way to the right.

b. Find the substage condenser focusing knob and rack the condenser to its uppermost position.  The top of the condenser lens should be level with the upper surface of the stage.

c. Look through the microscope and note the small circle of light formed by the closed field diaphragm. 

d. Using the substage condenser adjustment screws, center the circle of light in the field of view.  

e. Using the condenser focusing knob, focus the condenser downward until the edge of the small circle is in the sharpest focus.  You have now brought the substage condenser into proper focus.

f. While looking through the microscope, open the field iris by moving the field diaphragm lever to the left until the circle of light just fills the field of view.

4. At this point you have focused the condenser and set the field diaphragm; now you must make a final adjustment to the substage iris diaphragm following these steps:

a.
Remove the eyepiece from the body tube.  (If your microscope has 2 eyepieces, just remove one.)
b.
Look down the body tube to observe the back of the objective lens.

c.
Open the substage iris until the visible light fills ¾ of the objective lens.

d.
Replace the eyepiece and begin your observations.

E. Using different objective lenses
1. In the previous section you focused your slide on low power (10X).  Once in focus on 10X, you may switch to other lenses using the knurled nosepiece ring to rotate the nosepiece.

2. As you increase magnification, the size of the area of your slide you see is reduced.  Before you switch from low to high power lenses, you need to center the object you are observing by moving the slide with the mechanical stage knobs.

3. When you make a change to another lens, the only focus knob you need to use is the fine adjustment knob; however, it can be necessary to adjust the amount of light by moving the lever of the substage iris diaphragm.

4. Observe your prepared slide on 4X (scanning lens), 10X (low power), and 40 X (high power).

5. Make a sketch of your slide observations below.

Observations:  Make a sketch of your slide in the labeled circles. 

	4X
	10X
	40X
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Calculations:
Find the total magnification by MULTIPLYING the magnification of the eyepiece by the magnification of the objective.  Fill in the chart using the eyepiece and objectives from your microscope.

	
	
	EYEPIECE
	OBJECTIVE
	TOTAL
MAGNIFICATION

	
	Objective #1 (shortest)
	10X
	4X
	

	
	Objective #2
	10X
	10X
	

	
	Objective #3

	10X
	40X
	

	
	Objective #4 (longest)
	10X
	100X
	


Questions:

1. Describe 3 ways to keep the ATC 2000 microscope from getting damaged.

2. What important procedure(s) must be done every time you change from a lower power objective to a higher power objective?

3. What important procedure(s) must be done every time you change from a higher power objective to a lower power objective?

4.  How often does the substage condenser need to be focused?

References:
None

Credits:
Cliff Drury, Altoona Area High School
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