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DIY

Microscope assembly

My perfect microscope is assembled from 3 junked and discarded units.
Wilhelm Resch

I

have an American Optical 150 microscope which I put together from
3 junked discarded units. Two of
them I purchased on eBay.
When I go camping, I always want
to have a good microscope with me, but
I don't want it to be too expensive and
heavy. For this very purposes I got one
on eBay for $20. I outfitted it with a
mechanical stage and a condenser. Its a
full size Tasco (figure 3). It performs
well but in actual use the vertical stand
is not good for my neck and tilting is not

1

an option when you look at a drop of
water, which is my main pursuit. I also
required a 20X objective, but it is too far
off being parfocal. Not convenient. And
as can be seen, the Tasco does not have
a fine focus adjustment.
I considered using the AO microscope for travel, but its so bulky and
heavy, plus it needs to be plugged in. I
then decided to replace the incandescent
light with a LED. I could now operate
with a battery for a long time. The conversion was a lot easier than I expected.
I submitted an article about this in Micscape, November, 2011 issue.
I love the AO 150, but I noticed a
problem I had with it: When I looked
through its binoculars for a while and
then tried to use any of my other binocular microscopes, I could not get the
two images fused into one. I saw two
large circular images. It can drive you
crazy. American Optical has their bin-

ocular tubes converging to eliminate
this kind of phenomenon. This is what
caused my problem. I replaced the binocular body with a monocular body.
Voila, now I had a much smaller and
lighter microscope. I like monocular
microscopes. I think they perform better
- less optics for the image to deteriorate.
There is another item I like to
change on microscopes: The objectives.
I took out the oil immersion objective. I
do not use them 99% of the time. I
replaced it with a 20X objective. They
are great: much more resolution than the
10X, and have good working distance. I
can use them on well slides. I bought a
bunch of AO objectives on eBay and
was able to outfit mine with a good set,
consisting of a 4X, 10X, 20X and 40X.
All AO objectives turned out to be
100% parfocal. Not all used objectives
you buy on eBay are usable, so beware!

2

Figure 1: The American Optical (AO) microscope about be be converted.
Figure 2: Several discarded units supplied the parts.
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Is my microscope is becoming closer to
perfection by removing the convenience
of the binocular body and getting rid of
the high resolution objective? Definitely, the oil immersion objective is always
in the way. There is very little I can see
with it, that I cannot see with the 40X
high dry objective. I only use it when I
get a new microscope, to test its performance. Its just too messy! The binocular body is not worth the bother. Every
time I want to show something to an
other person, I have to readjust the eye
piece separation and maybe more. The
binocular body is heavy and fragile.
Nothing you want to lug around if you
do not need it.
■

DIY
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Figure 3: The $20 Tasco microscope
Figure 4: The unit on the left is the
finished microscope with a binocular
head.

5

Figure 5: My perfect microscope! AO
monocular microscope, equivalent to
an AO 150. 10X eyepiece with pointer.
Infinity corrected objectives: 4X, 10X,
20X and 40X. Mechanical stage. Variable battery powered LED illumination. Condenser with iris, focusable
via rack and pinion. Resolution wise,
this instrument is as good as my
$1300.- Accuscope or Zeiss KF2.

3
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GALLERY

Crystals in Polarized Light
Salicylic acid, polarized.
Amscope T490, 10x, Canon 7D,
stack of 3 images in CombineZP,
cropped.

Hydroquionone melt, recrystalized under
the cover slip. Polarized with added
polypropylene film as waveplate.
Amscope T490, 10x, Canon 7D,
stack of 3 images in CombineZP.

Sulfur melt, recrystalized under the cover
slip, polarized. Amscope T490, 10x,
Canon 7D.
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GALLERY
Top: Sulfur melt,
recrystalized under cover
slip, polarized. Amscope
T490, 10x, Canon
7D, stitched together from
several images.

Bottom: Sulfur melt,
recrystalized under cover
slip, polarized. Amscope
T490, 10x, Canon
7D, stitched together from
several images.
All images on this double
page by Jeff Clinedinst
http://www.jclinedinst.com
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GALLERY

Amber Inclusions and Insect Head

Inclusions in prehistoric Baltic amber, inclusions not known at this time
but appear to be organic in nature. 120x Bausch and Lomb Dynazoom,
Canon digital camera.

Head of an unknown insect. All images on this page by Rodney Brightwell
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Fossil Rock

GALLERY
50x views of of a sliced fossil rock from a
local river bed. I haven`t determined what
the sections are at this time. My first
thoughts were prehistoric aged fossil bone,
but i`m not sure what it is. I would like to
find out what these are.
Approx. 50x, Bausch and Lomb Dynazoom, Canon digital camera.
All images on this page by
Rodney Brightwell
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Amoeba
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GALLERY

These two pages show several images of
live amoeboids, probably all Mayorella spp.
The blue ones (page 10) are stained with
Malachite Green.
All images by Anthony Thomas.
Send images to editor@microbehunter.com - MicrobeHunter Microscopy Magazine - December 2011 - 11

GALLERY

Water Life

“Life in my little pond”
By Manfred Rath.
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Spider Web and Baking Soda

GALLERY

Spider web and human hair. By Brian Loxton

Sodium bicarbonate (baking soda) dissolved in water, crystallized. Darkfield. Amscope T490, 10x, Canon 7D, cropped. By Jeff Clinedinst
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ACCESSORIES

Microscope Slides

Everything you ever wanted to know about glass slides!
Hayley Anderson

O

bjects magnified under compound microscopes are mounted onto microscope slides.
Made of glass or plastic, slides are approximately 1x3 inches and between
1mm-1.2 mm thick. Multiple methods
of preparation allow for advanced viewing of inorganic and organic objects.
Flat and Concave Styles
The most basic of all microscope
slides is a flat rectangular piece of soda
lime glass, borosilicate cover glass or
plastic, with ground edges. All corners
are a sharp 90-degrees and, along with
a rough outer edge, can cause minor
finger cuts if not handled with care.
The top and/or bottom edges of a
slide can be frosted, enabling easy
marking for sample identification
and/or orientation. The etched frosting
keeps all pen marks safely away from
the sample and a selection of frosted
colors provides additional means of categorization.
Rounded safety corners to prevent
accidental cuts as well as beveled edges
with clipped corners ideal for blood
samples are options available for both
generic and frosted slides.
Concave microscope slides contain
one or more surface depressions ideal
for liquid solutions and larger specimens. These more expensive microscope slides can be used without a
cover.
Some manufacturers produce plastic
chambers with a predetermined number
of slides with covers. Filled calibrated
wells or flasks are viewed quickly without preparing or clipping individual
slides to the microscope stage, making
this especially useful in sediment studies, such as urine analysis; in addition,

some tray designs can be placed in an
incubator or refrigerator, allowing for
the study of cultured samples.
Additional Features
Some cells and tissues cannot adhere to a plain glass surface and require
a positive charge or surface modifications. Saving time and money, electrostatic charged slides are a popular
choice for researchers of histology, cytology and pathology. Surfaces treated
with biological reagents can make a
slide water-proof, resistant to certain
chemicals and reduce instances of
cross-contamination.
Additional variations to microscope
slides include:
Etched grid system or graticule
Ÿ Enables researcher to monitor and
communicate area(s) of interest
Ÿ Aids in hand sketching
Ÿ Helps geographical plotting
Ÿ Estimates size and scale
Dual concavity
Ÿ Side-by-side comparisons, including sample to control

Ÿ Reduces risk of cross-contamination
Transparent Mica
Ÿ Rarely used substitute for glass
Ÿ Less prone to dust, scratching
Ÿ Prevents glare
Cover Slips
Almost always made of borosilicate
or silicate glass, cover slips hold samples in place and protect them from
inadvertent movement and contamination. It also protects the microscope,
preventing direct contact between the
sample and lens as well as accidental
leakage of water-based preparations.
The thin, transparent cover glass is
usually square and available in types
Number 1 and Number 2. Suited for
high-resolution microscopy and oil immersion preparations, Number 1 covers
are .13-.17mm thick. Number 2 covers,
.17-.25 mm, are designed for general
purpose.
Less frequent characteristics include
rectangular shapes, alternative materials
such as quartz and certain types of plas-

Figure 1: Some slides are frosted on the side to allow for easier writing.
Image: CC by Zephyris
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tic, etched lines or grids and additional
thicknesses.
If not creating a permanent slide
with glue and/or sealant, cover slips can
be removed and sterilized for multiple
reuses.
Preparation Techniques
The main methods of placing samples onto microscope slides are wet
mount, dry mount, smear, squash and
staining.
The dry mount is the most basic
technique: simply position a thinly
sliced section on the center of the slide
and place a cover slip over the sample.
Dry mounts are ideal for observing
hair, feathers, airborne particles such as
pollens and dust as well as dead matter
such as insect and aphid legs or antennae. Opaque specimens require very
fine slices for adequate illumination.
Since they are used for primarily inorganic and dead matter, dry mounts can
theoretically last indefinitely.
Used for aquatic samples, living organisms and natural observations, wet
mounts suspend specimens in fluids
such as water, brine, glycerin and immersion oil. A wet mount requires a
liquid, tweezers, pipette and paper towels. To prepare the slide:
Ÿ Place a drop of fluid in the center of
the slide
Ÿ Position sample on liquid, using
tweezers
Ÿ At an angle, place one side of the
cover slip against the slide making
contact with outer edge of the liquid
drop
Ÿ Lower the cover slowly, avoiding
air bubbles
Ÿ Remove excess water with the paper
towel
Although wet mounts can be used to
prepare a significantly wide range of
microscope slides, they provide a transitory window as the liquid will dehydrate and living specimens will die.
Organisms such as protozoa may only
live 30 minutes under a wet mount
slide; applying petroleum jelly to the
outer edges of the cover slip creates a
seal that may extend the life of the slide
up to a few days.

In addition, larger protozoan such as
paramecium may be too large and/or
move too quickly under the wet mount.
In these circumstances, adding ground
pieces of cover glass to the water before
the slip layer will create added space
and chemicals or strands of cotton can
be added to slow the movement of paramecium, amoeba and ciliates.
Smear slides require two or more
flat, plain slides, cover slips, pipette and
tissue paper:
Ÿ Pipe a liquid sample such as blood
or slime onto a slide
Ÿ Using the edge of the second slide,
slowly smear the sample creating a
thin, even coating
Ÿ Put a cover slip over the sample,
careful not to trap air bubbles
Ÿ Remove excess liquid
Ideally, smears should dry naturally
in an environment of moderate, steady
temperature.
The angle of the smearing slide determines the length of the smear; a
steeper angle creates a shorter smear.
For samples such as blood, begin by
backing the smearing slide into the sample and then push across the slide, pulling the blood in the opposite direction
to create a smooth layer. A thicker slide
can be created with two drops, but only
with the blood of mammals as the erythrocytes lack a nucleus allowing cells to
be amassed in multiple layers.
Designed for soft samples, squash
slides begin by preparing a wet mount;
place lens tissue over the cover glass;
gently press down, careful not to destroy the sample or break the cover
glass, and squash the sample; remove
excess water.
A variety of methods exist for staining microscope slides, including nonvital or in vitro stains of non-living cells
and vital or in vivo stains of living
tissue. Staining provides contrast
through color that reveals structural details undetected in other slide preparations.
Staining solutions such as iodine,
methylene blue and crystal violet can be
added to wet or dry mounts. A simple
staining method:
Ÿ Add a drop of staining solution on
the edge of one side of the cover slip

ACCESSORIES
Ÿ Position the edge of a paper towel
on the opposite end
Ÿ Allow dye to be pulled across the
specimen
Stains are especially useful in the
fields of histology, virology and pathology, allowing researchers to study and
diagnose diseases, identify gram positive and negative bacteria as well as
examine detailed attributes of a variety
of cells.
Prepared Slides
Especially useful for educational
purposes and for those who do not want
to undertake the laborious process of
creating slides, prepared microscope
slides are available in all areas of science, including:
Ÿ Biology: Plants, animals, single-cell
organisms
Ÿ Human Anatomy: Organ samples,
tissues, blood, epithelium cells
Ÿ Botany: Monocot and Dicot Tissues
Ÿ Zoology: Samples from various animal species
Ÿ Marine-biology: Bacteria, algae,
corals, fish and crustaceans
Ÿ Pathology: Bacteria, virus, diseased
tissue
Prepared microscope slides also offer access to bacteria, animal tissue,
marine life, diseased cells and other
specimens that may not be easily available to students or hobbyists. In addition, they can be used as controls for
students and researchers to compare
collected samples.
Prepared slides can be purchased in
sets and are almost always permanent,
providing indefinite reuse.
Summary
Whether you mount samples, pipette
into wells or use prepared slides, microscope slides offer a vehicle to contain a
specimen while observing under magnification. Illuminated on the stage of a
compound microscope, an amazing new
view into the world can be seen with the
simple act of placing a sample on a
glass slide.
Hayley Anderson is the founder of
the website Microscope Master:
http://www.microscopemaster.com/ ■
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Dark field and Polarization

Some simple adaptations to the microscope can dramatically improve its performance. In this
article the author explores the possibilities of darkfield and polarization.
César Guazzaroni
Improvised darkfield condenser
One of the best ways to see certain
types of samples is to modify the illumination that strikes it. In bright field, the
the microscope light passes through the
sample and enters the objective lens and
then enters the eye. The sample reduces
the brightness of the light. Some structures are better seen with dark field. For
this purpose there is a dark field condenser, which does not direct the light
directly into the objective. Here the filter has a kind of dark spot in the center
and a bright ring around it. The light
rays illuminate the sample, but the main
microscope light is blacked out. The
sample is therefore brighter than the
surrounding and the contrast is enhanced more with the black background.
These dark-field condensers, like in
figure 1, are quite expensive, about
Figure 1: Darkfield condenser
Figure 2: The condenser is located
beneath the stage.

$100, however there is a trick that allows us to simulate the dark field at no
cost and is what will explain below.
In the normal microscope condenser
there is usually a place where they are
filters (figure 3). Black paper is cut into
a circle of much smaller size of the filter
and is placed into the filter holder (figure 4, 5). This is called the patch.
Figures 6 and 7 show NaCl crystals.
They are the same images with the same
objective views with traditional lighting
and dark background.
You can also move the patch to the
side to make oblique illumination. This
also improves the image.
Polarized light for the
microscope
Another option that allows for a
particularly beautiful sight is the observation of samples with polarized light.
For this we need two polarizing filters
that can be purchased for about $75 or
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can be obtained almost for free as I will
explain.
These filters are like a film, the peculiarity of them is that let they allow
the passing of light only in a plane. If
we put a filter in a horizontal and one
vertical, then the light does not pass. In
this “crossed” position, we can then put
a sample between the two filters. The
sample may deflecting (depolarize) the
light and we can see the sample bright
on dark background.
It is possible to use recycled filters.
The easiest is to get a piece of plastic
that was used to polarize the windows
of the cars. These filters are glued to the
car window and one carefully has to
scratch it off.
Another way out is to get a pair of
those 3D glasses (not the red-cyan
ones). These are without glue but usually are quite easily scratched. The last
option is to take the filters of LCD displays. (When buying polarizing filters
made for cameras, make sure that they

Dark field and Polarization

3

4

DIY

5

Figure 3: Here you can see the condenser with its converging lens in the bottom
and the filter holder above it. In this case the filter is white but can be blue too.
Figure 4: Black paper is cut into a circle of much smaller size of the filter.
Figure 5: The filter with the patch is placed into the filter holder of the condenser.

6

9

7

10

8
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Figure 6: Display of a mobile
Figure 7: I have now separated the
LCD
Figure 8: The polarizing film is
removed
Figure 9: The superimposed a
horizontal polarization filter and the
other vertical, do not let light go
through.
Figure 10: Here both filters have the
same orientation. Light can go
through.
Figure 11: One filter is placed directly
on the light and the other is placed
on top of the sample.
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are linear polarizing and not circular
polarizing, ed.).
To check if the polarizing filters are
suitable, place them over each other and
rotate them. Try to find the position in
which they will not pass light.
One filter is placed directly on the
light source of the microscope and the
other can be used directly on top of the
sample. It is also possible to glue the
filters on slides and then put the sample
between the slides. To adjust the filter,
you must turn the filter on the light
source until the picture becomes as dark
as possible.
You can visit César’s blog (in Spanish)
at: http://anajesusa.wordpress.com
■
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Figures 12-15: Crystals are sodium chloride, table salt, in bright field (12, 14) and darkfield (13, 15)
Figures 16, 17: A grain of sand in bright field (16) and in polarized light (17).
Figures 18, 19: Grains of sand in bright field (18) and in polarized light (19).
Figures 20, 21: Potato starch grains in bright field (20) and in polarized light (21).
Figures 22, 23: These are crystals of acetylsalicylic acid (in Aspirin) in bright field (22) and in polarized light (23).
Figures 24, 25: Cotton fibers, synthetic, also look very nice - in brightfield (24) and in polarized light (25).
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OBSERVATIONS

Planarians

These little flatworms are ideal specimens for low-power microscopy.
Charles Guevara

I

n many texts, it is often repeated
that freshwater planarians are reclusive organisms, which favor the underside of stream, pond, or swamp
water structures. It is said they actively
hunt for food after sunset.
Well, I have had the pleasure of
encountering large numbers of flatworms (freshwater “planarian flatworms”), which were active all day
long, in early fall 2011, consistently for
an entire months time. They could be
found in a shallow open meadow stream
run of merely 12.5 cm (5") depth. In
this shallow stream run, these large flatworms (yes, some flatworms were
smaller than others) were observed gliding along the bottom stream bed silt, the
tops of submerged rocks, all activity in
the open daylight.
My puppy and I trudged across this
very shallow stream section for days
before I elected to collect a few speci-

mens for home bench observations.
The shape of the heads, and “ear-like
flaps” on these large flatworms (the
“ear-like flaps” are called auricles) indicate that this is the common freshwater
species: Dugesia tigrina.
Please enjoy with my puppy dog and
me this wonderful carnivorous hunter of
freshwaters. When I tried to place a few
of these active animals on a glass slide,
they demonstrated their active resistance to staying in place on the glass
slides. After a few observations with a
very low-power microscope objective, I
released one flatworm into my home
aquarium, the others I plopped back into
their stream.
And as chance would have it, I encountered a few much smaller microturbellarian flatworms. This late fall
2011, I have captured a few images of
these delightful 'micro-turbellarian flatworms'.

Figure 1: A very shallow section of
stream run, on an open meadow. A
horse meadow runs uphill on the
north (left side of this shallow
stream run), a fodder cropfield goes uphill on south
side (right side of this stream run).
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Sources used
Haven Morgan, Ann. 1930. Field Book of Ponds
and Streams. A Putnam Nature Field Book,
Twentieth Printing.
Ann Haven Morgan, Ph.D., Professor of Zoology,
Mt. Holyoke College
■
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Figure 2: Active planarian flatworms
are clearly evident in the shallow
stream bed.
Figure 3: It is easy to put flatworms
on a glass slide, but can you keep
them on that slide?
Figure 4: Naked-eye roundup. The
ear-flaps (auricles) indicate these
freshwater flatworms are the species:
Dugesia tigrina.
Figure 5: A moat of methyl cellulose.
Perhaps this will “corral” my flatworms?
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Figure 6: A very low-power microscope objective, excellent for meiofauna observations and for
manipulations of organisms on a wetmount slide sample.

6

Figures 7-9: In the water sample I
have also found micro-turbellarians.
These were smaller than the flatworms.

7

8
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Figures 10-11: Close-up view of the
head. The eyes can be seen clearly.
Figures 12-13: Flatworm leaving the
wet-mount corral!
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CONSTRUCTION

Stage Platform

The “shop inspection microscope” is a small monocular microscope using top-illumination.
In this article the author describes the construction of a stage platform, which makes
transmitted-light observation possible.
Glenn Shipley

A

nyone searching for a good
field microscope, or perhaps a
gift or recommendation for a
starter microscope for someone just getting into microscopy, should have a
look at a “shop inspection microscope.”
These sturdy metal monocular scopes
regularly appear on eBay and sell new
for less than $100 (I have gotten them as
cheaply as $63 for 100x, with free shipping). They take standard size 23 mm
eyepieces and RMS-threaded objec-

tives, have a coarse adjustment, and
come with a flashlight that attaches by
an arm to the body of the scope for
illumination from above. An added
plus is that the 10x eyepiece comes with
a reticule linearly graduated in 100
markings, numbered in groups of 10, so
that if you purchase the 100x model
(with a 10x objective), the reticule measures objects in precise 0.01 mm increments.
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The one problem with using this as
a standard microscope is that looking at
ordinary glass slides is awkward, and
there is no evident way to view them
with transmitted light. Standing the
scope on a slide makes it somewhat
unbalanced, and even then the light
from the flashlight comes from above
Figure 1: Shop Inspection Microscope and Shipley Stage Platform,
with various additional parts.

Stage Platform

CONSTRUCTION

Figure 2: Queckett’s Simple
Microscope.
Image: Jabez Hogg (not copyrighted)

rather than below. I have solved this
problem by designing the simple device
pictured in Figure 1.
This is what I am calling a “stage
platform,” and consists basically of a 4
x 5 inch piece of ¾” thick hardwood,
grooved to allow the shop inspection
microscope to rest on parallel rails, elevated about ¼” above a smooth plane
on which a slide can be placed and
easily moved about below the scope.
The microscope is held in position on
those rails with two segments of door
insulation, the rubber tube holding the
bottom rim of the scope on the rails for
stability. In the center of the stage is a
1” hole to allow light to pass upwards to
the objective (as with any ordinary microscope stage), and surrounding that
hole is a circular depression that can
hold various filters or light-restricting
circles of cardboard – or whatever your
imagination can devise. (In the photo,
two of the experimental stage platforms
have two holes in them.) And finally,
there are four legs, made from ¾”
wooden dowels cut in 2½ ” lengths,
with terminal slits at one end to allow
for expansion by means of a wood
screw in the center. Felt pads are glued
at the other end of these legs, and the

legs can be removed and stored with the
whole platform stage in a relatively
small space (I use zip-lock baggies for
this). The stage is completely sealed
with several layers of polyurethane varnish, and I have found that using a
plexiglass insert on the slide-platform
part makes it much easier to manipulate
specimens without significantly changing focus because of uneven wood
grain.
The microscope slides in position on
the rails, under the rubber insulator, and
below the stage one can use any sort of
suitable light source. I have used LED
“puck lights” as well as small mirrors at
a 45 degree angle. The depression in
the stage surrounding the light hole is
very helpful for adjusting and uniformly
distributing the light source. I made
that depression precisely the size of a
1½” metal ring washer, and have used
these as a base for gluing on polarizing
filters and other filters, including
opaque plastics circles to distribute the
light and cut down on glare.
I am experimenting with gluing an
inexpensive aspheric condenser lens on
a metal washer that fits in the stage, so
that the flat part of the condenser lens is
just below the specimen. This is still a

work in progress, but part of the joy of
this apparatus is that it is quite open for
imaginative ideas and experimentation.
If you decide to make one of these for
yourself, you would need basic woodcraft tools and skills, particularly at using a router and preferably a router table
to make precise and smooth grooves in
the raw platform stage wood. If you
lack the tools and skills, you might prevail on a friend or colleague who does,
or visit a local public wood-working
shop such as those in public parks or
schools. As a last resort, you can contact me and I will make one for you! I
would charge only for materials, time,
and postage.
For those reading this who have an
antiquities frame of mind, you might
notice a resemblance between my stage
platform and an older item designed by
Quekett, as pictured below as Figure 25
from Jabez Hogg’s 1871 book, The Microscope: Its History, Construction, and
Application (available as a free download from the Internet Archive website,
www.archive.org). I assure you, the
resemblance is purely coincidental!
Glenn Shipley
glennshipley@yahoo.com

■
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Differential Interference Contrast (DIC) optics produces beautiful images that appear 3D.
These optics are also very expensive. Luckily it is possible to achieve a DIC-like effect with
PhotoShop’s Emboss tool.
Suphot Punnachaiya

I

have owned a normal brightfield
microscope for a while and took
several photos with that. The bright
field microscope can produce many
interesting images. More advanced
techniques, like dark-field and polarization can be adapted to be used by normal bright field microscopes to show
more details. But going further to phase
contrast or Differential Interference
Contrast (DIC) microscopy will be very
expensive and is over the budget for an
amateur like me.
I read that it is possible to process
digital images of photomicrographs to
show more details and that it is possible
to add special effects. I tried several
simple techniques like color inversion
(negative effect), color adjustment, adjustment for contrast and sharpness. The

final images look much better compared
to the original image.
When I visit the web site
http://www.microscopy-uk.org.uk/ in
the library section, there is a group for
“Techniques - digital & video imaging”.
Under this group, I found the topic
“Poor Man's Differential Interference
Contrast (DIC) by Mike Dingley (Australia)”.
Mike Dingley used the emboss effect in Photoshop to transform a normal
photomicrograph to look like DIC. The
emboss effect looked very interesting to
me. It can show more details and gives
a sense of a 3-dimensional image. The
image is, however, in gray scale.
I thought about improving Mike’s
technique to show both the original color and the emboss effect. After I tried it

for a while, I found the step to make my
normal brightfield microphotograph to
look like DIC as follows:
1. Open the original image in a photo
editing software.
2. Duplicate the original image into
another layer.
3. On the duplicate layer, select the
“Emboss” effect.
4. Make the duplicated layer semitransparent.
5. Merge the duplicated layer with the
original layer beneath it.
6. Adjust brightness/contrast, color
balance and color saturation based on
your liking.
7. Save the final image.
Note: You can use any photo editing
software to try this technique, as long as
the software can work with layers and
has an “Emboss” effect. It will work the
same as above. The following example
is the screen capture of step above with
a description.
Continued on page 30.

Figure 1: Euglena and Algae; wet
mount. Notice the 3-D, DIC-similar,
effect.
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Step 1:
Open the original image in a
photo editing software. I used
Photoshop CS, which came with
my scanner. You may use any
photo editing software that can
work with layers and has the
“Emboss” effect. In this example
I opened my test file from an
onion root tip permanent slide.

Step 2:
Duplicate the original image into
another layer by using the
“Duplicate layer” command. The
software will copy the original
image into another layer and
superimpose it over the original
image. What we see in the
screen is now the image of the
duplicated layer.

Step 3:
On the duplicated layer select
“Emboss” effect from “Filter,
Stylize, Emboss”. The duplicated
layer image will become gray
and emboss option menu will
display.
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Step 4:
I tried to adjust the Emboss
effect a little bit and found that 5,
6, or 7 pixels height gives a very
good result. The final result
depends on the original image as
well. You may try all of it and see
what you prefer in the final
image. It is free of charge
anyway.

Step 5:
Make the duplicated layer semitransparent by reducing the layer
opacity on the lower right hand
side of the screen. I found that
an opacity value around 65 gives
me a good result. Now you can
see that the color of original
image starts to show a little bit.

Step 6:
Merge the duplicated layer to the
original layer by using command
“Merge Visible” from the layer
menu. Now the original color
image will merge with the
embossed duplicate image into
one image. The color and
contrast is not looking good, but
we can correct it in next step.
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Step 7:
Adjust brightness / contrast,
color balance and color
saturation of the merged image.
You may try “Image,
Adjustments, Auto Color” or
“Image, Adjustments, Auto
Contrast” or you can manually
adjust the final image to look like
original color and contrast.

Step 8:
Save the final image using
another filename by using the
“File, Save As…” menu. The
processed image will not
overwrite the original file. If you
don’t like the result, you can try
to adjust the “Emboss” effect
and/or the color and contrast
again and again.

Step 9:
The picture shows the
comparison of the original bright
field image and processed
image. You can see that the
processed image looks very
interesting and it looks like an
image taken with a DIC
microscope. By the way, you can
not see this effect on the
microscope, but only on the
computer screen after
processing by the steps above.
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3

Let me show you some of my processed images (figures 1-5). The final
result looks very interesting and looks
like it came from DIC microscope. I
would like to give credit to Mike Dingley, who gave me the idea to process
photomicrographs by using the Emboss
effect. ■

4

Figure 2: Onion root tip, mitosis, permanent slide.
Figure 3: Lung section, permanent
slide.
Figure 4: Spinal cord cross section,
permanent slide.
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Figure 5: Pinus female strobile, permanent slide.
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What’s this? Answer on page 3.
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