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Laboratory Regulations

1. Prepare every experiment by using the experiment guide to identify the objective,
content and methodology and prepare experiment materials. Otherwise, you will not be
let in.

2. Do not be tardy, leave early, or be absent. Your must notify the teacher in advance if
you have a special condition to be tardy, leave early or be absent.

3. Be sure to adhere to regulation strictly, complete each experiment independently and
be practical and cognizant of the time.

4. Take good care of experiment instruments, samples, and slides. Do not take them out
of the laboratory without permission. If there are any damages, please notify the teacher and
proctor immediately.

5. Check the number before you sit down; check the microscope before and after you
use it. If there are any damages, please notify the teacher. Do not take down the microscope
without permission.

6. Please keep quiet. Leaving and disturbing others will not be tolerated.
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7. Keep the laboratory area clean. Return the instruments and all lab materials to their
original places prior to performing the experiment. Put filter paper, lens paper, matchstick
on the left corner of the table.

8. After the experiment, clean all experiment instruments and return them to their orig-
inal location. Clean up the laboratory, shut the doors and windows, turn off all water and

electricity before you leave the laboratory.
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Experiment One: Structure and Operation of
Compound Microscope; Method of
free-hand sectioning

I . Objective

1. Understand the structure and operation of compound microscopes.
2. Grasp the methodology of free-hand sectioning.
3. Grasp the methodology of making temporary sections.

I . Experiment Materials

1. Slide cross section of stem of Mujin (Hibiscus syriacus L. ), cross section of leaf of
Jiazhutao [Thevetia peruviana (Pers.) K. Schum] .
2. Tuber of Malingshu (Solanum tuberosum L.) .

Ill. Contents and Procedures

The microscope is one of the important pieces of equipments and is used in studying the
cell structure. We can classify different kinds of microscopes in use as two kinds: light micro-
scope and electron microscope, based on the difference of optical resource. Because the price
of electron microscope is high and the operation is difficult to grasp, it requires professionals
to operate. We will use the light microscope to introduce its structure and operation.

There are two types of light microscopes: simple and compound. The simple microscopes
are simply made with the magnifier being a single lens. There are also simple microscopes
with multiple lenses and more complicated structures known as anatomized microscopes. The
compound microscopes have complicated features, with at least two groups of lenses and are
often used in the plant anatomizing experiments.

1. The structure of a compound microscope

The compound microscopes usually have one or two drawtubes (see figure 1 -1 and fig-
ure 1-2) . Both microscopes above have an optics system to assure us an accurate image and
have a mechanical system that the optics system fit inside. Now let’s introduce the compo-
nents of a compound one drawtube microscope.

1.1 Mechanical system

The frame of the microscope is the mechanical system which the optics system is made
up of. It includes the base, the column, the arm, the bodytube, the substage, the condens-
er, stage, the coarse adjustment and the fine adjustment.

1.1.1 Base
The base is the foundation of the microscope which holds the apparatus steady and up-

¢« 9 .
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right.
1.1.2 Column ,

The column is an erect short column on the base , holding the department above.
1.1.3 Arm

The arm connect the base and the column which is used to hold the microscope. The col-
umn and arm are often made into one intact part.
1.1.4 Body tube and Drawtube

The body tube and draw tube are composed of hollow cylindrical tubes in up of micro-
scope with the draw tube on top and the body tube bellow. The ocular is inserted on the top
of the draw tube and can be drawn up and down. The body tube can be moved up and down
by turning the adjuster and focusing the object.
1.1.5 Sub-stage condenser

The sub-stage condenser is a metal disk underneath the column. It is made up of 3~4
screw poles and fitted with 3~4 objective lens of different magnifications. We can turn the
sub-stage condenser to change objective lenses with different magnifications. Please notice
that we must pinch the edge of sub-stage condenser and not the objective lenses.
1.1.6 Stage

The flat platform where you place your slides. Stage clips hold the slides in place. If your
microscope has a mechanical stage, you will be able to move the slide around by turning two
knobs. One moves it left and right, the other moves it up and down.
1.1.7 Coarse adjustment

There are two coarse adjustment knobs fixed on the upside of the arm. They are used to
move the stage up and down. The objective lense is raised up and down in lower-power to
help bring the specimen into focus by the coarse adjustments.
1.1.8 Fine adjustment

There are two fine adjustment knobs are fixed on the downside of the arm. They are the
most important part of the mechanical system. When we want to bring the specimen into fo-
cus in high-power objective lens, we must use fine adjustments. The range of raising and
lowering drawtube is very limited (within 1 mm) . Notice: We do not use the fine adjust-
ments in lower-power objective lenses and we do not turn the fine adjustments in high-power
objective lenses to protect the axes.
1.2 Optics system

The core of the microscope is the optics system which is made up of the ocular, objective
lenses, the condenser adjustments, the iris diaphragm, and mirror. They are used to enhance
the optical performance and effect of the microscope.

The ocular and objective lenses are very important and related to focusing the image. The
others only change the direction of light and adjust the intensity of the light.
1.2.1 Ocular

Two groups of lenses are inserted into a metal tube on the top of the draw tube. The len-

ses can fall easily if carelessly screwed onto the draw tube. Usually, a pointer is settled into
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the ocular tube (a short piece of hair attached to the metallic diaphragm) . The pointer is
used to indicate the position of the objective in the vision field. Most microscopes have several
oculars with different magnifications. The longer the ocular tube is, the smaller the magnifi-
cation. The magnitude times is printed on the top of oculars. For example, 10 means that the
magnitude time is 10.
1.2.2 Objective lenses

Objective lenses are made up of 1~5 groups of lenses that are fixed into the metallic
tube with even distance. They are settled under sub-stage condenser. The objective lenses can
magnify the specimen using lower-power (magnitude time is not greater than 10), high-pow-
er (magnitude time is 40~65) and by oil immersion (magnitude time is greater than 90 and

often with the sign HI") .The smaller the objective lens is, the greater the
magnification. Generally, objective lenses show the magnitude times and the number of aper-

ture (N. A.) . Below are a table of standard objective lenses data:

Tab.1-1
Multitude of objective lens The number of aperture (N. A.) Work distance (mm)
10X 0. 28 6.5
20X 0.50 2.0
40X 0. 65 0. 60
100X 1.25 0.198

100 Objective lens-oil-immersion objective lens
Calculation of microscope magnification

Magnitude times of specimen = Magnitude times of ocular magnitude times of objective lens

1.2.3 Condenser adjustment, Iris diaphragm and Mirror

Condenser adjustment, Iris diaphragm and Mirror are the light devices of the micro-
scope. The condenser adjustments are located on top made up of several lenses. It collects the
parallel light into a beam to strengthen the intensity of illumination and eliminate chromatic
aberration and spherical aberration. There is a button under the stage that is used to adjust
the condenser adjustment up and down in order to control the intensity of light. Adjust the
condenser adjustment up to strength the intensity of light and down to weaken the intensity
of light.

In general, we lower the condenser adjustment when we adjust the light in lower-power
objective lens, and higher condenser adjustment in high-power objective lens in order to
strength the intensity of light, make the visual field brighter, and bring the image to focus.

The iris diaphragm is located below the condenser adjustment, and it is made up of many
thin sheets of copper. There is a joy stick beside the iris diaphragm which is used to open and
shut iris diaphragm. The larger the opening of the diaphragm , the stronger the light will be
and vise versa.

Mirror are located below the condenser adjustment and iris diaphragm. It has two sides-
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