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CARDINAL RULES FOR MICROSCOPE USE:
1. To carry a microscope: grasp the arm firmly, lift and support under the base with other hand, set

on a cleared desk.  Remove and store its dust cover in cabinet under desk.  Unwrap power cord,
loop once around gas outlet at rear of desk, plug into electrical outlet in front of desk.

2. Clean the lenses: use ONLY lens paper.  Polish the ob jectives and oculars: breathe on them lightly

for moisture.  (Polish slides with Kimwipes.)  If the view is still foggy, ask for help.

3. Always begin set-up with the stage lowered and the 4x objective in place (lowest power).

4. Focus only by LOW ERING the stage to the focal point.  NEVER raise the stage using the coarse
focus during focusing (the objective may ram the slide which can damage both).

5. Use only the fine focus w ith higher pow er objectives.  The lenses are parfocal, meaning you need
make only minor focal changes with the fine focus when you change objectives.  If you totally lose
focus, return to a lower objective to find the focal point.  Do not use the 100x objective unless you
have received specific instructions on its use (oil immersion procedure).

6. Carefully follow microscope use instructions.  (See Using and Evaluating the Microscope.)

LEARN AND ILLUSTRATE THE FEATURES OF THE MICROSCOPE:
1. Using proper carrying technique (see rule 1 above), place microscope on a cleared desk.

2. Note how the cord is neatly wrapped around the base (we hope): not twisted or bent back, and the

plug is securely tucked in under the cord.  Always rewind the cord  in this configuration. 

3. Draw a right side view of the microscope (oculars point to L), label or explain all of the following. 

Briefly note various functions.  (You may be tested on any of these...):

base
lamp and housing
power switch 
light path
iris diaphragm & lever
condenser
arm
condenser positioning knob

stage
slide retainer and thumb knob
mechanical stage, retaining screws
mech stage positioning knobs
lamp rheostat
coarse focus (show dir’n to lower)
fine focus
objective lenses (parfocal)

achromatic coating
nosepiece or turret
optical head
optical head retaining screw
oculars
adjustable ocular
binocular focus (L ocular)
interpupillary distance

NOTE ESPECIALLY:
a. Lamp rheostat use at as low a setting which produces adequate lighting (around 6-7, beyond

yellow).  Too high a setting generates excessive heat and reduces the life of the $50 bulb.

b. Iris diaphragm lever:  move side to side while viewing through the ocular.  What happens?

c. Coarse and Fine focus:  Which direction do you rotate the coarse focus knob to lower the stage? 

Memorize this direction.  Note: the fine focus moves the stage almost imperceptibly.

d. Nosepiece (turret):  W ith the stage lowered, rotate the nose piece so that each of the objectives is

successively pointing down, clicking when the objective is in proper position.

e. Ocular:  What is the magnifying power of the ocular?  What would the power of magnification be

if you were using the 4x objective with this ocular?
Cut here...................................................................................................................................................................................

You will be graded on your microscope storage technique based on this grade sheet:
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You are responsible for the welfare of the microscope in your numbered seat.  Take care  of it

please .  You may also have received a set of slides numbered according to your seat.  You are

responsible for their welfare also.  Keep them clean and in good order.  Polish slides with Kimwipes if

necessary.  Check to see that they are in proper order and good condition, then sign your name on the

label on the slide  box cover to take responsibility for them.  

In the first part of this exercise, you will evaluate the condition of your microscope as well as learn

its use.  If the condition is anything but excellent, notify instructor.

PLACING THE SLIDE ON THE M ICROSCOPE:
1. Assure that these three set up requirements are satisfied (correct them in necessary):

a)  The stage should already be fully lowered

b)  the 4x objective should already be clicked into position

c)  and the adjustable left ocular should be set on zero. 

2. Handle all slides by the edges only.  Pick up the specified prepared slide.  Polish if smudged.

3. Open the slide retainer by pressing the thumb knob to the right.  Place the slide on the stage with

the label to the left, release the retainer.  Move the slide with the mechanical stage until the specimen

is over the optic center of the stage.  (View from side and front to get a best estimate of the center.)

4. While viewing from the side, raise the stage until it stops or the slide almost touches the objective. 

FOCUSING:

5. Now look through the oculars and lower the stage with the coarse focus until the image comes into

focus.  If it never appears, re-adjust the position of the slide nearer the optic center, and repeat steps

4 and 5.  (If your eyes are not closely matched, focus the R ocular for the R eye, then adjust the L

ocular to match your L eye.)  Adjust interpupillary distance, write this number in your book, label

clearly.  Using the mechanical stage, move the slide to the L.  Note that the image moves in the

opposite direction of the actual slide. Is  the view bright and clear?  Lighting may be adjusted using: 

a) the iris diaphragm: brighter with lever to the left, greater depth of field with it to the right

b) the condenser positioning knob (brighter closer to the slide, edges sharper slightly lowered

c) the rheostat: try to keep it no higher than 6 or 7. Below 4, the image will be dark and yellow.

Experiment with these for optimum viewing.  Scan specimen for the location of the optimum view.

6. Rotate the nosepiece to select 10x objective.  (What is the power of the view?)  Center the image

again.  If you lose the view of the specimen, go back to low power to find it again and center more

carefully. Make minor adjustments for lighting and clarity.  Polish the ob jective if the view is cloudy.

7. Rotate the nose piece to select the 40x objective.  Make minor adjustments with the fine focus.  Is

the view clear and bright?   

8. Practice using the mechanical stage to scan the specimen.  Does it function perfectly?  You may

need to tighten the silver retaining screws on the R under the stage.

HOW TO RETURN MICROSCOPE TO STORAGE:
1: Lower stage fully
2: Return the 4x objective to the viewing position.
3: Adjustable ocular returned to zero
4: Reduce rheostat to lowest setting, turn off power switch
5: Wrap cord snugly, no sharp bends, tuck in plug.
6: Replace dust cover, return to storage, arm towards you.
7: Report any problem with the instrument immediately.

QUICK CHECK LIST:
stage lowered
4x objective in place
adjustable ocular on zero
rheostat at 1, power off
cord  wrapped snugly
dust cover on

arm towards you in cabinet

cut here . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BACTERIAL MORPHOLOGY FOR MICROBIOLOGY STUDENTS
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Slide 2 in your slide collection contains stained examples of the three morphologies of bacteria,

bacilli (rods), cocci (grain or berry-like, called sarcinae when in cubes of eight) and spirilla  (coiled or

wavy). 

1. Focus on the center specimen with the 4x objective.  It is the one stained purple, and may look like

a mass of tangled dark threads.  Examine next under the 10x lens, find an area which is not too

densely packed with cells.  Then view with the 40x lens.  What is its morphology?  Do you see

occasional transparent areas within the bacteria?  These are spores.  Illustrate this view large enough

to fill 1/3rd  of the page.  M ake the cells about 3 mm wide (1/8th inch), and make the length

proportional to their width.  Label the illustration according to morphology, color and power of

magnification (400x).  Include several spores.

2. Move the slide laterally to the left (view the right hand specimen).  Illustrate and label as in step 1 . 

Note the arrangement of the cells.  Try to keep the same scale as the previous illustration.

3. Move the slide the opposite direction (to the right), past the center specimen,  Carefully adjust for

optimum lighting and repeat the illustration process for the remaining (difficult) specimen.
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