SOP  500.1

Using the Microscope.



 


Purpose:  Instructions for operation of the microscopes located in room 7237 or 7204 or 7241.

Materials

	Type of scope
	Manufacturer
	

	Series 150
	Reichart-Jung
	

	Collegiate 400
	Swift Instruments International
	

	M400-D
	Swift Instruments International
	

	
	
	


Background
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General Notes:
1. Always carry the microscope with 2 hands from the storage cabinet to your work station.

2. If anything is wrong with your microscope be sure to inform your supervisor.

3. Make sure your microscope is properly identified and that it is placed back into the correct cubicle.

4. Slides or other materials left on the microscope should be considered biohazardous and disposed of properly.

5.  The microscopes in 7303 and7325 are Brightfield microscopes.   The objects will appear dark and the surrounding field will be light.  The contrasts between the organism and the background is increased by using a filter.  Staining also helps increase the contrast.  Bacteria are typically fixed to the slides so they do not move and are observed under 1000 fold magnification.  

6.  The basic frame of the microscope consists of a base, a stage to hold the slide, an arm for carrying the microscope, and a body tube for transmitting the magnified image.   The stage usually has a movable mechanical stage to hold the slide.   The light source is in the base.   Above the light source is a condenser, which consists of several lenses that concentrate light on the slide by focusing it into a cone.  The condenser has an iris diaphragm, which controls the angle and size of the cone of light.   This ability to control the amount of light ensures that optimal light will reach the slide.   Above the stage, on one end of the body tube is a revolving nosepiece holding three or four objective lenses.  7.  These units are binocular microscopes and have 2 ocular lenses.  The intraocular space is adjusted using a turn wheel or by just pressing on the oculars.  The course and fine adjustment knobs are used to adjust the focus by moving the sample closer to the lens in the objective.  The larger knob is the course adjustment and is used for focusing with the low-power objective.   The smaller knob (fine adjustment) is used for focusing with the high-power and oil immersion lenses.   The area seen through the microscope is called the field of vision.  

8.  Magnification of a microscope depends on the type of lenses used.  The total magnification of the object is calculated by multiplying the magnification of the ocular by the magnification of the objective lens.

9.  Resolution or resolving power refers to the ability of lenses to reveal fine detail or two points distinctly separated.   The resolving power is a function of the wavelength of light used and a characteristic of the lens system called numerical aperture.  Resolving power is best when two objects are seen as distinct even though they are very close together.  Resolving power is expressed in units of length; the smaller the distance the better the resolving power.  

Procedure

1.0 General handling:

1.10 Always carry the microscope with 2 hands.

1.20 Place the microscope on your work area from the storage cubicle.  Make sure that the microscope is level.

1.30 Plug in the microscope and turn on the light source.  Open up the iris diaphragm to maximum aperture.

2. Adjusting the oculars:

2.10 With the light on and the diaphragm closed half way look through the oculars with both eyes

2.20 Move the oculars to their outer most position; you will see one light spot depending on which eye is over the ocular.

2.30 Move the oculars in until you see 2 light points and continue moving the oculars inward until you only see one light source through both eyes (you can test this by alternatively closing one or the other eye, you should continue to see the same light point when closing each eye)

2.40.   Focus on a point with your right eye, making sure that your left is closed.

2.50.  Now closing your right eye, focus with your left eye using the ocular focus adjust.

3.0 Mounting the specimen slide.  

3.10 On the nose piece move the objectives until the smallest objective is in the viewing position.

3.20 Adjust the working space to maximum, by moving the stage as far away from the low power objective using the course adjustment.

3.30 Open the mechanical slide holder by pressing the clips.

3.40 Insert the slide and allow the spring to close the mechanical slide holder.

3.50 Make sure that the slide is not on top or below the metal arms of the slide holder.

4.0 Lighting

4.10 Use the rheostat and set the light source to maximum output.

4.20 Open the iris diaphragm on the condenser all the way.

4.30 Use the condenser adjustment knob to ensure that the condenser is as close to the sample as possible.

4.40. It is recommended that when first using the microscope that the blue filter be taken out of the path of light.   Once you are proficient at using the microscope then use the blue filter

5.0 Focusing

5.1 Using the course focus move the stage and the low power objective as close together as possible.   Note:  This is to be observed directly by the microscope operator.   You cannot make this observation by looking through the oculars.  Be careful that the objective does not touch the slide.  The microscopes in 7303 have a stop in them so that the slide and objective should not touch.   If that stop is not working inform your supervisor.

5.2 Using the course focus again, focus your sample.

5.21 Hints.  Try and place your sample so that it is illuminated by the light of the condenser.  Also if you cannot directly observe your sample, try focusing in on something that will be on the same focal plane, like a mark from a sharpie or wax pencil.  You may also want to move your slide using the mechanical slide holder, the eye does a lot better at capturing a moving image, and this will allow you to not mistake items on the oculars for your sample.  Also if it looks like trash, it probably is trash.

5.3 Once you have your image, find and center the items that you will to magnify further in your field of view.  

5.4 Move the nosepiece so that the next larger objective is in observing position.  A common mistake is to not move the objective into the full position.   Most microscopes will give a click when they are in the correct position, you may also manually observe that the ocular is in the correct position.

5.5 Focus your sample using the fine focus, again moving the fine focus back and forth a whole turn.

5.6 Repeat steps 5.4 and 5.5 for the next hire objectives

5.61 Hint, the objectives will come steadily closer to the slide and your sample.   The microscopes are designed so that the objectives will not scratch or break the slide but continue to be observant.

5.7 For oil immersion place a drop of immersion oil on the slide before moving the objective over the sample.  Slow movement reduces the possibility of introducing air bubles.

6.0 Microscope Cleanup

6.1 Using lens paper clean all the lenses using multiple layers of paper and the pad of your index finger.   Never use hard items to clean the lens.

6.2 Remove all other materials by wiping with regular paper towels

Notes:  

Figure 1.  Generic Labeled microscope
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