Microtome parts diagram

A hand microtome or cylinder microtome is a device used to make thin cuts of a specimen for
microscopic observations. In the video I am unpacking a new hand microtome and showing the
different parts. I am trying to locate a bench mounted Microtome like the one shown in the
video. Can you tell me who manufactures it, or where I can purchase it. I tried Amazon and eBay
with no luck. Skip to content. Instagram Youtube Channel Facebook. The clamp: This one is
optional, but very useful. It holds the microtome to a table. It adds stability and convenience,
thereby making the microtome cuts more reproducible. The knife: This one looks like an old
fashioned razor knife. The microtome: It has a central hole into which to place the specimen. A
screw at the opposite end moves a piston up, which in turn pushes the specimen up. The plate
of the microtome acts as a guide for the knife. The mold: A small brass cylinder serves as a
mold for making paraffin blocks containing the specimen. This paraffin block is then inserted
into the hole of the microtome. Making a wet mount microscope slide. Euparal Mounting
Medium. Thanks, Rich Amodei. A microtome from the Greek mikros , meaning "small", and
temnein , meaning "to cut" is a cutting tool used to produce extremely thin slices of material
known as sections. Important in science , microtomes are used in microscopy , allowing for the
preparation of samples for observation under transmitted light or electron radiation.
Microtomes use steel , glass or diamond blades depending upon the specimen being sliced and
the desired thickness of the sections being cut. Steel blades are used to prepare histological
sections of animal or plant tissues for light microscopy. Glass knives are used to slice sections
for light microscopy and to slice very thin sections for electron microscopy. Industrial grade
diamond knives are used to slice hard materials such as bone , teeth and tough plant matter for
both light microscopy and for electron microscopy. Gem-quality diamond knives are also used
for slicing thin sections for electron microscopy. Microtomy is a method for the preparation of
thin sections for materials such as bones, minerals and teeth, and an alternative to
electropolishing and ion milling. In the beginnings of light microscope development, sections
from plants and animals were manually prepared using razor blades. This allowed for the
observation of samples using light microscopes in a transmission mode. One of the first
devices for the preparation of such cuts was invented in by George Adams, Jr. In , Andrew
Prichard developed a table based model which allowed for the vibration to be isolated by
affixing the device to the table, separating the operator from the knife. Occasionally, attribution
for the invention of the microtome is given to the anatomist Wilhelm His, Sr. The apparatus has
enabled a precision in work by which I can achieve sections that by hand I cannot possibly
create. Namely it has enabled the possibility of achieving unbroken sections of objects in the
course of research. The obscurities in the origins of the microtome are due to the fact that the
first microtomes were simply cutting apparatuses, and the developmental phase of early
devices is widely undocumented. At the end of the s, the development of very thin and
consistently thin samples by microtomy, together with the selective staining of important cell
components or molecules allowed for the visualisation of microscope details. Today, the
majority of microtomes are a knife-block design with a changeable knife, a specimen holder and
an advancement mechanism. In most devices the cutting of the sample begins by moving the
sample over the knife, where the advancement mechanism automatically moves forward such
that the next cut for a chosen thickness can be made. The section thickness is controlled by an
adjustment mechanism, allowing for precise control. A recent development is the laser
microtome , which cuts the target specimen with a femtosecond laser instead of a mechanical
knife. This method is contact-free and does not require sample preparation techniques. The
laser microtome has the ability to slice almost every tissue in its native state. Sectioning
intervals can be classified mainly into either:. A sledge microtome is a device where the sample
is placed into a fixed holder shuttle , which then moves backwards and forwards across a knife.
Modern sled microtomes have the sled placed upon a linear bearing, a design that allows the
microtome to readily cut many coarse sections. This instrument is a common microtome
design. This device operates with a staged rotary action such that the actual cutting is part of
the rotary motion. In a rotary microtome, the knife is typically fixed in a horizontal position. In
the figure to the left, the principle of the cut is explained. Through the motion of the sample
holder, the sample is cut by the knife position 1 to position 2, at which point the fresh section
remains on the knife. At the highest point of the rotary motion, the sample holder is advanced
by the same thickness as the section that is to be made, allowing the next section to be made.
The flywheel in many microtomes can be operated by hand. This has the advantage that a clean
cut can be made, as the relatively large mass of the flywheel prevents the sample from being
stopped during the sample cut. The flywheel in newer models is often integrated inside the
microtome casing. For hard materials, such as a sample embedded in a synthetic resin, this
design of microtome can allow good "semi-thin" sections with a thickness of as low as 0. For
the cutting of frozen samples, many rotary microtomes can be adapted to cut in a

liquid-nitrogen chamber, in a so-called cryomicrotome setup. The reduced temperature allows
the hardness of the sample to be increased, such as by undergoing a glass transition, which
allows the preparation of semi-thin samples. An ultramicrotome is a main tool of
ultramicrotomy. It allows the preparation of extremely thin sections, with the device functioning
in the same manner as a rotational microtome, but with very tight tolerances on the mechanical
construction. As a result of the careful mechanical construction, the linear thermal expansion of
the mounting is used to provide very fine control of the thickness. These extremely thin cuts are
important for use with transmission electron microscope TEM and serial block-face scanning
electron microscopy SBFSEM , and are sometimes also important for light-optical microscopy.
Diamond knives preferably and glass knives are used with ultramicrotomes. To collect the
sections, they are floated on top of a liquid as they are cut and are carefully picked up onto
grids suitable for TEM specimen viewing. The thickness of the section can be estimated by the
thin-film interference colors of reflected light that are seen as a result of the extremely low
sample thickness. The vibrating microtome operates by cutting using a vibrating blade, allowing
the resultant cut to be made with less pressure than would be required for a stationary blade.
The vibrating microtome is usually used for difficult biological samples. A variation on the
vibrating microtome is the Compresstome microtome. The device operates in the following way:
the end of the specimen tube where the tissue emerges is slightly narrower than the loading
end, which allows gentle "compression" of the tissue as it comes out of the tube. The slight
compression prevents shearing, uneven cutting, and vibration artifacts from forming. Note that
the compression technology does not damage or affect the tissue being sectioned. There are
several advantages of the Compresstome microtome: 1 the agarose embedding provides
stability to the entire specimen on all sides, which prevents uneven slicing or shearing of
tissue; 2 the compression technology gently compresses tissue for even cutting, so that the
blade doesn't push against the tissue; 3 faster sectioning than most vibrating microtomes; and
4 it cuts tissue from older or more mature animals well to provide healthier tissues. The saw
microtome is especially for hard materials such as teeth or bones. The microtome of this type
has a recessed rotating saw, which slices through the sample. The laser microtome is an
instrument for contact-free slicing. Alternately this design of microtome can also be used for
very hard materials, such as bones or teeth, as well as some ceramics. The device operates
using a cutting action of an infrared laser. As the laser emits a radiation in the near infrared, in
this wavelength regime the laser can interact with biological materials. Through the non-linear
interaction of the optical penetration in the focal region a material separation in a process
known as photo-disruption is introduced. By limiting the laser pulse durations to the
femtoseconds range, the energy expended at the target region is precisely controlled, thereby
limiting the interaction zone of the cut to under a micrometre. External to this zone the
ultra-short beam application time introduces minimal to no thermal damage to the remainder of
the sample. The laser radiation is directed onto a fast scanning mirror-based optical system,
which allows three-dimensional positioning of the beam crossover, whilst allowing beam
traversal to the desired region of interest. The combination of high power with a high raster rate
allows the scanner to cut large areas of sample in a short time. In the laser microtome the
laser-microdissection of internal areas in tissues, cellular structures, and other types of small
features is also possible. The selection of microtome knife blade profile depends upon the
material and preparation of the samples, as well as the final sample requirements e. Generally,
knives are characterized by the profile of the knife blade, which falls under the categories of
planar concave, wedge shaped or chisel shaped designs. Planar concave microtome knives are
extremely sharp, but are also very delicate and are therefore only used with very soft samples.
Finally, the chisel profile with its blunt edge, raises the stability of the knife, whilst requiring
significantly more force to achieve the cut. For ultramicrotomes, glass and diamond knives are
required, the cut breadth of the blade is therefore on the order of a few millimetres and is
therefore significantly smaller than for classical microtome knives. Glass knives are usually
manufactured by the fracture of glass bars using special "knife-maker" fracturing devices.
Glass knives may be used for initial sample preparations even where diamond knives may be
used for final sectioning. Glass knives usually have small troughs, made with plastic tape,
which are filled with water to allow the sample to float for later collection. Prior to cutting by
microtome, biological materials are usually placed in a more rigid fixative, in a process known
as embedding. This is achieved by the inflow of a liquid substance around the sample, such as
paraffin wax or epoxy, which is placed in a mold and later hardened to produce a "block" which
is readily cut. The declination is the angle of contact between the sample vertical and knife
blade. If the knife is tilted, however, the relative motion of the knife is increasingly parallel to
sample motion, allowing for a slicing action. This behaviour is very important for large or hard
samples. The inclination of the knife is the angle between the knife face and the sample. For an

optimal result, this angle must be chosen appropriately. The optimal angle depends upon the
knife geometry, the cut speed and many other parameters. If the angle is adjusted to zero, the
knife cut can often become erratic, and a new location of the knife must be used to smooth this
out. If the angle is too large, the sample can crumple and the knife can induce periodic
thickness variations in the cut. By further increasing the angle such that it is too large one can
damage the knife blade itself. From Wikipedia, the free encyclopedia. Tool to cut fine samples
for microscopy. For the moth genus, see Microtome moth. See also: Frozen section procedure.
Main article: Vibratome. See also: Laser microtome. London: The author. A Practical Treatise on
the use of the Microscope. London: Hippolyte Bailliere. Journal of the Royal Microscopical
Society. Retrieved 24 March International Journal of Cardiology. Archived from the original on
25 April Retrieved 18 March Die Entwicklung der biologischen Gedankenwelt. The evolution of
the biological thought. Longman Group Limited. J Biophys Biochem Cytol. January Biological
Procedures Online. Retrieved 6 September Forestry tools and equipment. Categories tools
equipment Commons tools equipment WikiProject Forestry. Categories : Histology Forestry
tools Cutting machines. Hidden categories: Webarchive template wayback links Articles with
short description Short description is different from Wikidata Use dmy dates from October
Commons link is on Wikidata Wikipedia articles incorporating a citation from the Encyclopaedia
Britannica with Wikisource reference. Namespaces Article Talk. Views Read Edit View history.
Help Learn to edit Community portal Recent changes Upload file. Download as PDF Printable
version. Wikimedia Commons. Wikimedia Commons has media related to Microtome. This
article will review the structure of a compound microscope and explain to you how each part
works to give us the magnification images. What is a microscope? A microscope is an
instrument used to see objects that are too small to be seen by the naked eye. Therefore, a
microscope can be understood as an instrument to see tiny things. We have an article covering
the history, types, and evolution of all kinds of microscopes. If you are interested in this topic,
please click the link above. A compound microscope is the most common type of light optical
microscopes. Basically, compound microscopes generate magnified images through an aligned
pair of the objective lens and the ocular lens. He discovered many microorganisms, such as
Paramecium , using this simple microscope. He established the cell theory, which states that all
organisms are made of cells, all life functions occur in cells, and all cells come from other cells.
Photo credit: Olympus. Note: When carrying a compound microscope, please always lift it by
holding both the arm and base simultaneously, like the image below. Many optical parts of a
microscope work together to magnify and produce an image of the specimen placed on a slide.
These parts include:. The eyepiece or ocular lens is the lens part at the top of a microscope that
the viewer looks through. The standard eyepiece has a magnification of 10x. You may exchange
with an optional eyepiece ranged from 5x â€” 30x. The current design of the eyepiece is no
longer a single convex lens. Instead, the eyepiece consists of several optical lenses working
together to give us the best imaging. Photo credit: Molecular expressions. The eyepiece tube
carries the eyepiece lens. It holds the eyepiece at the right place that aligns perfectly with the
objective lenses. It also places the eyepiece and the objective lenses within a distance range,
generating in-focus images. For monocular microscopes, there is only one eyepiece tube.
Binocular microscopes have two eyepieces that allow you to see with both your eyes. A
trinocular microscope has an additional third eyepiece tube for connecting a microscope
camera. The eyepieces of binocular microscopes typically have a diopter adjustment ring that
allows for correcting the difference in vision between your two eyes. By adjusting it, both eyes
can see a clear image. Photo credit: Spot imaging. Objective lenses are the primary optical
lenses for specimen visualization on a microscope. Objective lenses collect the light passing
through the specimen and focus the light beam to form a magnified image. The objective lenses
are the most important parts of a microscope. The most important imaging component in the
optical microscope is the objective. The current objective is a complex multi-lens assembly that
has a great power to focus light waves. Photo credit: Zeiss. Each objective has its information i.
Photo credit: Accu-scope. Scanning objective lens 4x A scanning objective lens provides the
lowest magnification power of all objective lenses. Low power objective lens 10x The low power
objective lens has more magnification power than the scanning objective lens, and it is one of
the most helpful lenses for general viewing purposes. Oil immersion objective lens x The oil
immersion objective lens provides the most powerful magnification. However, the refractive
index of air and your glass slide are slightly different, so a special immersion oil must be added
to bridge the gap. Without immersion oil, the x lens will not function correctly. The specimen
appears blurry, and you will not achieve an ideal magnification or resolution. Check our posts to
learn more about immersion oil. The left image was dry no oil and the right image was with
microscope immersion oil. Objective lenses with higher magnification are usually longer. As a
result, the tip of high magnification objective lenses x is very close to the specimen. Please be

very careful when viewing and handling high magnification objective lenses. Check our post on
more tips to take care of your microscope. Some high quality, higher power objectives starting
from 40x are spring-loaded. Spring-loaded objective lenses will retract if the objective lens hits
a slide, preventing damage to both the lens and the slide. To obtain the total magnification
power, multiply the magnification of the eyepiece and objective lens used:. At low
magnifications 5x and 10x , you can have the overall view of the entire specimen â€” Vicia pea
family root tip. By getting closer with higher magnification , you will start to notice the cells and
their nuclei blue dots. At high magnifications 63x and x with lens immersion oil , you can see
some nuclei looked different from others. These spindle-shaped nuclei are dividing or under
mitosis and their chromosomes bundles of DNA are moving apart. The information and usage of
objective lenses are labeled on the side. Key information that you should pay attention to is the
magnification i. High-end microscopes also have achromatic, parcentered, or parfocal lenses.
Lenses are color-coded and are interchangeable between microscopes if built to DIN standards.
It is derived by a mathematical formula n sine u and is related to the angular aperture of the lens
and the index of refraction of the medium found between the lens and the specimen. The
physical size of the lens is important in determining the N. Nosepiece is also known as the
revolving turret. Nosepiece is a circular structure housing the objective lenses. There are holes
where the different objective lenses are screwed in. To change the magnification power, simply
rotate the turret to select different objectives. An audible click identifies the correct position for
each lens as it swings into place. When turning the nosepiece, grasped the ring around its edge,
not the objectives. Using the objectives as handles can de-center and possibly damage them.
Pay special attention to the distance between objectives and slides when you switch from low
to high power lenses. The stage is a flat platform that supports the slides. The stage has an
opening called aperture for the illuminating beam of light to pass through. The stage clips hold
the slides in place. If your microscope has a mechanical stage , the slide secured on the slide
holder can be moved in two perpendiculars X â€” Y directions by turning two knobs. One knob
moves the slide left and right; the other moves it forward and backward. The mechanical stage
provides more stable movements of the specimen slide instead of having to move it manually.
Two adjustment knobs are used to focus the microscope: fine focus knob and coarse focus
knob. Both knobs can move the stage up and down. You should use the coarse focus knob to
bring the specimen into approximate or near focus. Then you use the fine focus knob to
sharpen the focus quality of the image. When viewing with a high power objective lens, carefully
focus by only using the fine knob. These two focus knobs are coaxial, meaning they are built on
the same axis with the fine focus knob on the outside. Coaxial focus knobs are more convenient
since the viewer does not have to grope for a different knob. Rack stop is a safety feature to
prevent the slide from coming too far up and hitting the objective lens. Illuminator is the light
source for a microscope, typically located in the base of the microscope. Halogen bulbs are
commonly used to provide a steady light source. Currently, LED lights become more and more
popular. Mirrors are sometimes used instead of a built-in light. Mirrors are used to reflect light
from an external light source up through the bottom of the stage. Condensers are lenses that
are used to collect and focus light from the illuminator into the specimen. Condensers can be
found under the stage often in conjunction with an iris diaphragm. Condensers are critical to
obtaining sharp images at magnifications of x and above. The higher the magnification of the
condenser, the more the image clarity. For a 40x objective lens, a stage mounted 0. If your
microscope goes to x or above, a focusable condenser lens with an N. Most sophisticated
microscopes that go up to x come equipped with an Abbe condenser, which can be focused by
moving it up and down. The Abbe condenser should be set closest to the slide at x and moved
further away as the magnification level gets lower. Iris Diaphragm is located below the
condenser and below the light source. This apparatus can be adjusted to vary the intensity and
size of the cone of light projected through the slide. Iris Diaphragm and Abbe condenser are
essential for high-quality microscopes. Combined, they control both the focus and quantity of
light applied to the specimen. The setting of the Iris Diaphragm and Abbe condenser depends
on the transparency of the specimen and the degree of contrast you desire in your image. In
this article, we reviewed the parts of a compound microscope and their functions. Here are
some key points:. Skip to content Sharing is caring! Share Pin. This article covers. Microtome is
an instrument with the help of which sections of tissues are cut and the process of cutting thin
sections is known as Microtomy. The thickness of sections produced during microtomy may be
between fractions of nm, in ultramicrotomy, to several microns. The common range is between
m but both the maximum and minimum thickness is limited by the consistency of relation of the
thickness of sections to the nature of tissues. These sections are stained using suitable
staining techniques followed by observing them under the microscope. Rotary microtome. The
Rotary microtome is so-called because of a Rotary action of the handwheel responsible for the

cutting moment. The block holder is mounted on a steel carriage, which makes up and down in
groves this type of instrument is the most ideal for routine and research work it is excellent for
cutting serial sections. Parts of the rotary microtomes. Here the feed mechanism is activated by
turning a wheel on one side of the machine. The knife is fixed with its edge fixed upwards and
the object is moved against the knife rising and falling vertically. One rotation of the operating
wheel produces a complete cycle downwards cutting stroke and an upward return stroke and
activation of the advanced mechanism. The wheel may be electrically operated or manually. In
the former case the hands may be made free for tissue maintenance, makes it available for
incorporation in automated cryostats. Advantages of the Rotary microtome. Sliding or Base
Sledge Microtome. This is a large heavy instrument with a fixed knife beneath which the object
moves mounted on a heavy sliding base containing the feed mechanism used primarily for
cutting the sections of cellulose nitrate embedded tissues with an obliquely set knife. Parts of
Base-sledge microtome. The blocks holder is mounted on a steel carriage which slides
backward and forwards on groups against a fixed horizontal knife this microtome is heavy and
very stable. The block is raised towards the knife at a predetermined thickness. This type of
microtome is designed for cutting sections of very large blocks of tissues for example whole
brain, this microtome has become popular for routine use. Advantages of Base-sledge
microtome. Cambridge rocking microtome. The instrument is so named because the arm has to
move in a rocking motion while cutting the sections. The instrument was invented by Sir Horace
Darwin in was developed by Cambridge company hence it is called the Cambridge rocking
microtome. It is a simple machine in which the knife is held by means of microtome thread. The
rocking microtome was designed primarily for cutting paraffin wax sections but in an
emergency use frozen section by inserting a wooden block in which the tissue is frozen. Parts
of the rocking microtomes. It cuts the sections between 1 to 20 microns. The knife is fixed with
the edge, while the object is moved against this knife circularly, producing a sharply curved
surface to the block with each stroke the tissue holder automatically moves vertically towards
the life. Cutting stroke is Spring operated and is easy to handle. The microtome must be placed
on a solid non-slippery surface to allow a better hold. Freezing microtomes. This type has been
designed for the production or preparation of frozen sections of fluid and non-fluid tissues
usually without preliminary embedding. The object stage is connected to the cylinder of
compressed carbon dioxide for the rapid cooling of the tissues and provisions are also made
for the cooling of the knife. Part of freezing type microtome. The movement of the knife takes
place horizontally across the surface of the tissues. Ribbon sections cannot be prepared using
this microtome. All freezing microtomes have the feature of employing a non-movable tissue
block and cooling system. Advantages of Freezing microtome. Nowadays, the most commonly
used type of microtome is a Rotary microtome which is easy to operate and ideal for routine use
for diagnosis and research purposes. The top and bottom of the block have to be parallel and
horizontal and as a minimum 1mm of paraffin has to be present in all aspects beyond the tissue.
A ribbon of sections is produced. The tissue ribbons are then taken on smooth glass slides with
a respective identification number. The slides with the sections are positioned on a rack in a hot
air oven to dry. My greatest hobby is to teach and motivate other peoples to do whatever they
wanna do in life. Your email address will not be published. Save my name, email, and website in
this browser for the next time I comment. Skip to content. Rotary microtomes are commonly
used to cut thin sections of paraffin-embedded tissues. Procedures followed for staining for
paraffin sections in microtomy. Leave a Reply Cancel reply Your email address will not be
published. Before exploring the parts of a compound microscope , you should probably
understand that the compound light microscope is more complicated than just a microscope
with more than one lens. First, the purpose of a microscope is to magnify a small object or to
magnify the fine details of a larger object in order to examine minute specimens that cannot be
seen by the naked eye. Eyepiece: The lens the viewer looks through to see the specimen. The
eyepiece usually contains a 10X or 15X power lens. Diopter Adjustment: Useful as a means to
change focus on one eyepiece so as to correct for any difference in vision between your two
eyes. Body tube Head : The body tube connects the eyepiece to the objective lenses. Arm: The
arm connects the body tube to the base of the microscope. Coarse adjustment: Brings the
specimen into general focus. Fine adjustment: Fine tunes the focus and increases the detail of
the specimen. Nosepiece: A rotating turret that houses the objective lenses. The viewer spins
the nosepiece to select different objective lenses. Objective lenses : One of the most important
parts of a compound microscope, as they are the lenses closest to the specimen. A standard
microscope has three, four, or five objective lenses that range in power from 4X to X. Most
specimens are mounted on slides, flat rectangles of thin glass. The specimen is placed on the
glass and a cover slip is placed over the specimen. This allows the slide to be easily inserted or
removed from the microscope. It also allows the specimen to be labeled, transported, and

stored without damage. Stage height adjustment Stage Control : These knobs move the stage
left and right or up and down. Older microscopes used mirrors to reflect light from an external
source up through the bottom of the stage; however, most microscopes now use a low-voltage
bulb. Condenser: Gathers and focuses light from the illuminator onto the specimen being
viewed. All of the parts of a microscope work together - The light from the illuminator passes
through the aperture, through the slide, and through the objective lens, where the image of the
specimen is magnified. The then magnified image continues up through the body tube of the
microscope to the eyepiece, which further magnifies the image the viewer then sees. Learning
to use and adjust your compound microscope is the next important step. It's also imperative to
know and understand the best practices of cleaning your microscope. The parts of a compound
microscope work together in hospitals and in forensic labs, for scientists and students,
bacteriologists and biologists so that they may view bacteria, plant and animal cells and
tissues, and various microorganisms the world over. Compound microscopes have furthered
medical research, helped to solve crimes, and they have repeatedly proven invaluable in
unlocking the secrets of the microscopic world. Basics of a Compound Microscope. Beginner
Microscope Experiments. Microscope Slides Preparations-Styles and Techniques. Prepared
Microscope Slides - Benefits and Recommendations. Stereo Microscope Vs Compound
Microscope. Check out this Microscope Quiz to test your knowledge. Interesting info here on
Basic Microscope Ergonomics. Amazon and the Amazon logo are trademarks of Amazon.
Scientific understanding changes over time. MicroscopeMaster is not liable for your results or
any personal issues resulting from performing the experiment. The MicroscopeMaster website
is for educational purposes only. Images are used with permission as required. Feb 23, 21 AM.
Myeloid stem cells are derived from hematopoietic stem cells differentiating to produce
precursors of erythrocytes, platelets, dendritic cells, mast cells etc. Read More. Feb 18, 21 PM.
What are saprophytes? Also known as saprotrophs, saprophytes are organisms that obtain
nourishment from dead and decaying organic matter. Read more here. Feb 17, 21 PM. The term
"epiphytes" refers to a group of organisms that grows on the surface of other plants. Some
epiphytes can also grow on surfaces that provide support. Home Main What's New Here!
Comments Have your say about what you just read on MicroscopeMaster! Leave me a comment
in the box below. Popular Pages Home. More Info. Recent Articles. Home Top Menu. Follow Us.
All rights reserved. Privacy Policy. Once you have an understanding of the parts of the
microscope it will be much easier to navigate around and begin observing your specimen,
which is the fun part! As a side note, the microscope used in this post is a great entry level or
beginner microscope if you are trying to get someone interested in microscopes, microbiology,
or science in general. The head, also referred to as the body of the microscope, is a structural
component that contains the optical parts of the microscope. The figure below shows the area
of the microscope considered to be the body of the microscope. If you were to open the body of
the microscope you would find a mirror or prism depending on the type and quality of the
microscope. The prism or mirror is used to reflect the light and reorient the image by making it
appear right side up. In compound microscopes with two eye pieces there are prisms contained
in the body that will also split the beam of light to enable you to view the image through both
eye pieces. The arm of the microscope is another structural piece. The arm is a curved piece in
some microscopes and a straight piece in others, but the function is the same in all
microscopes. The base is the last structural piece of the microscope. The base is at the bottom
of the microscope and is used to support the microscope. A heavier based tends to be a more
desirable feature because it reduces the chance of slight movements throwing off the focus and
view of the microscope. The obvious downside is that is makes the microscope heavier to move
around. Put simply, this is where you put your eye to see the image. Usually eyepieces come in
10X magnification, or 15X magnification but they can vary from 5X â€” 30X. For example, my
first microscope came with a 10X and 25X eyepiece which was pretty cool because it gave me
some nice variability in the magnification levels I was able to achieve. Some compound
microscopes will have a small screw keeping the eyepiece in place so if you are not able to lift
the eyepiece out of the eyepiece tube, you may want to check the eyepiece tube to see if there is
something holding it in place. Eyepieces are meant to be interchangeable. On the eyepiece you
will see some letters but if you are new to microscopy, it is not readily apparent what they mean.
The eyepiece tube, also known as the body tube, holds the eyepiece in place and is the bridge
between the eyepiece and the objective lens. Objective lenses are arguably the most identifiable
parts of a microscope because these are the lenses you see pointing at the specimen. You will
usually find 3 or 4 objective lenses and they can range in magnification power from 4X, 10X,
40X, to X. The objective lenses are marked with the magnifications, but you can also tell the
higher magnification objective lenses form the lower ones because the higher ones will be
longer, and the lower ones will be shorter. Some higher powered objective lenses have a spring

setting where the lens will retract if it is pressed up against a slide. The higher the magnification
, typically, the closer the objective lens needs to be to the specimen to achieve a clear image so
the spring retraction will prevent damage to the objective lens if it comes into contact with the
slide. DIN is a nonprofit organization that develops standard practices including manufacturing
and quality standards in many fields of technology. You might hear the word parcentered when
looking at objective lenses. Parcentered just means that when you rotate the objective lens and
click the next level objective lens in place the specimen will remain in focus although typically
will require some minor adjustment. The nosepiece is where the objective lenses are screwed in
and can be rotated to easily change to the next objective lens. There are times where a
nosepiece can become too loose or too tight making it difficult to adjust the objective lenses.
Typically, there is a slot-headed screw in the middle of the nosepiece that, if you tighten it or
loosen it, should correct the issue. A rack stop is a part that prevents the stage from being
raised too far and hitting the objective lens. Typically, the microscope will ship with the rack
stop already adjusted correctly but there may be cases where you need to adjust it to allow you
to get slightly closer to the slide. As you can see this microscope does not have one but there is
a screw for it. Coarse adjustment knobs are used first on the low power objective lenses. This
will help you quickly get the specimen in focus. Typically, coarse and fine adjustment knobs are
built inline in a descending fashion so that you can keep viewing the microscope and find the
appropriate adjustment knob just by feel not requiring the users to glance down and find a
different knob. Fine adjustment knobs in contrast to the coarse adjustment knobs are going to
move the stage much slower and give you much more control over the movement up or down of
the stage. The fine adjustment knobs are used at the high power levels. On some microscopes
the fine adjustment knob very quietly clicks giving you additional auditory indicators to help
you focus your specimen. The stage is where the specimen is placed for examination under the
microscope. The stage is a flat platform that moves up and down by turning the coarse and fine
adjustment knobs. The movement closer or further away from the objective lens is what allows
the specimen to come into focus. Some microscopes have a mechanical stage. A mechanical
stage consists of slide clips that hold the slide in place and allows you to move the slide left,
right, up and down by turning knobs on the stage instead of using your hands to move the
slide. Moving the slide with your hands makes it harder to achieve the focus and view you are
looking for. The mechanical movements allow for a more precise positioning of the slide. Stage
clips hold the slide in place. If you have the true stage clips, they work just like clips. They are
forced down by a spring and you just lift the clip and put the slide underneath. The clip will keep
the slide in place. If you have a mechanical stage, the clips act more like a vice where you adjust
the clips to clamp the slide in place. You can then turn the knobs of the mechanical stage to
move the slide to the desired position. The aperture is the hole in the center of the microscope
stage where light makes its way to the stage. Numerical aperture is related but it is more of a
concept related to the angle of the cone of light that shines through the stage than a component
part of the microscope. The illuminator as you can probably derive from the name, is the light
source of the microscope. Most microscopes have a built in volt steady light source that shines
up through the microscope stage aperture. Although most microscopes have a built in
illuminator that generates the light, there are some old school microscopes that have a mirror
as an illuminator and reflect light coming from an external light source up through the
microscope stage to illuminate the specimen. The condenser is used to capture and focus the
light up through the stage. The condenser lenses have the most utility at higher magnification
powers like X and above and microscopes that have condenser lenses will be able to render a
sharper image than those without and the X and above range. In the example microscope the
condenser is actually built into the stage of the microscope and achieves a numerical aperture
of 0. This is done by a rotating disc under the stage that has different sized holes for the light to
shine through. The objective lens is only able to gather the light information within a given
numerical aperture depending on the objective, refractive medium, and distance of the objective
to the slide. The diaphragm is used conjunction with the condenser lens to achieve the optimal
numerical aperture for the objective. That said, visually there is no hard and fast rule on which
setting is needed for a given magnification level. The setting can depend on the transparency of
the specimen, and the degree of contrast you are looking for. There is much more to learn about
each of these parts of the microscope, but I hope this has been a good starting point for you to
feel comfortable with the microscope and start to find your way around. Most of the terms have
very simple explanations. Brandon is an enthusiast, hobbyist, and amateur in the world
microscopy. His love for science and all things microscopic moves him to share everything he
knows about microscopy and biology. If you're not familiar
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with Diatoms you may have simply overlooked them while you were observing bigger more
mobile microorganisms. However diatoms are extremely important to the environment and Skip
to content. Table of Contents 1. Head Body 2. Arm 3. Base 4. Eyepiece 5. Eyepiece Tube 6.
Objective Lenses 7. Revolving Nosepiece Turret 8. Rack Stop 9. Coarse Adjustment Knobs Fine
Adjustment Knobs Stage Stage Clips Aperture Illuminator Condenser Diaphragm Iris Takeaways
References. Body of the Microscope. Microscope Arm. Base of the Microscope. Microscope
Eyepiece. Microscope Eyepiece Tube. Microscope objective lens. Microscope revolving
nosepiece turret. Microscope nosepiece screw. Microscope rack stop. Microscope coarse
adjustment knobs. Microscope fine adjustment knobs. Microscope stage. Microscope stage
clips. Microscope aperture. Microscope illuminator. Abbe condenser. Microscope iris
diaphragm. Check out this post to learn everything you need to know about Blepharisma the
pink ciliate! Continue Reading.

