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Microscopic Measurements

Safety Notes:

None

Introduction:
     An ocular micrometer makes it very simple to measure the size of micro-organisms that are mounted on a slide.  An ocular micrometer consists of a circular disk of glass which has graduations engraved on one surface.  In some microscopes, the ocular has to be disassembled so that the disk can be placed on a shelf in the ocular tube between the two lenses; however, in most microscopes the ocular micrometer is simply inserted into the bottom of the ocular.  Before an ocular micrometer can be used, it is necessary to calibrate it for each of the objectives by using a stage micrometer.  The principle purpose of the exercise is to show you how to calibrate an ocular micrometer for the various objectives on a microscope.  

     The distance between the lines of an ocular micrometer is an arbitrary measurement that only has meaning if the ocular micrometer is calibrated for the objective being used.  A stage micrometer, also known as an objective micrometer, has scribed lines on it that are exactly 0.01mm (10 micrometers) apart.  Illustration C reveals the appearance of these graduations.

     To calibrate the ocular micrometer for a given objective, it is necessary to superimpose the two scales and determine how many of the ocular graduations coincide with one graduation on the stage micrometer scale.  Illustration A shows how the two scales appear when they are properly aligned in the microscope.  In this case, seven ocular divisions match up with one stage micrometer division of 0.01mm to give an ocular value of 0.01/7 or 0.00143mm.  Since there are 1000 micrometers in 1 millimeter, these ocular divisions are 1.43(m apart.  With this information known, the stage micrometer is replaced with a slide of organisms to be measured.  Illustration D shows how the field might appear with the ocular micrometer in the eyepiece.  To determine the size of an organism, simply count the graduations and multiply this number by the known distance between the graduations.

Objectives
1.  Students will learn to calibrate an ocular micrometer for each of the four objectives on a microscope.

2.  Students will measure the size of organisms using the ocular micrometer.

Materials

ocular micrometer

lens paper

stage micrometer

immersion oil

microscope

Procedure
1.  The ocular micrometer is already in the eyepiece, so place the stage micrometer on the stage, and center it exactly over the light source.

2.  With the low power (10X) objective in position, bring the graduations of the stage micrometer into focus using the coarse adjustment knob.  

3.  Adjust the amount of light and then rotate the eyepiece until the graduations of the ocular micrometer lie parallel to the lines of the stage micrometer.

4.  If the low-power objective is the objective to be calibrated, proceed to step 7.              

5.  If the high-dry objective is the objective to be calibrated, swing it into position and proceed to step 7.

6.  If the oil immersion lens is to be calibrated, place a drop of immersion oil on the stage micrometer, swing the oil immersion lens into position, and bring the lines into focus; then proceed to the next step.

7.  Move the stage micrometer laterally until the lines at one end coincide.  Then look for another line on the ocular micrometer that coincides with one on the stage micrometer.  Occasionally one stage micrometer division will include an even number of ocular divisions, as shown in illustration A.  However in most cases several stage graduations will be involved.  In this instance, divide the number of stage micrometer divisions by the number of ocular divisions that coincide.  The figure you get will be that part of a stage micrometer division that is seen in an ocular division.   Example:   4 divisions of the stage micrometer line up with 30 divisions of the ocular micrometer.  Each ocular division = 4/30  X   0.01 =  0.0013mm or 1.3(m.  So if an organism spans over 8 ocular divisions, its length is 8 X 1.3(m  =  10.4 micrometers ((m)

8.  Replace the stage micrometer with slides of organisms and/or human chromosomes to be measured.

Student Evaluation
Name(s)______________________________________________________________

Title      ____________________________

Objectives

1.  Students will learn to calibrate an ocular micrometer for each of the objectives on a microscope.

2.  Students will measure organisms or objects with an ocular micrometer.

Observations


Objective



Ocular Division ((m)_____________

________________________________________________________________________________________________________________________________________________________________________________________________________________________

Objective


Organism

Measurement ((m)_______________

Low -power



__________________________________________





________________________________________________

________________________________________________________________________

High-dry power
______________________________________________________





________________________________________________

________________________________________________________________________

Oil immersion____________________________________________________________





________________________________________________

________________________________________________________________________

Estimate the size of three different human chromosomes in micrometers. 


__________

__________

__________

Discussion:

1.  Why did ocular division decrease as the objective became more powerful?

2.  From the observation of chromosome sizes, how can this be used as an identifying tool?

3.  Give three applications for the ocular micrometer.
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