The M croscope:
Through the Looki ng d ass

pi nions reached in the forensic exam nation of docunents and handwiting often
hi nge on characteristics that are small in size, but large in significance. The
exam ner nust be able to see, evaluate and denonstrate the evidence. Eval uation
of evidence calls upon the know edge, experience, and judgment of the exam ner
but to see the evidence and record it, the exam ner needs tools. The nost

i nportant tool a docunent exam ner has, aside fromhis or her own vision and

t hought process, is the mcroscope, which helps the examner to see and record
nore than is apparent to the unai ded eye. Technol ogy brings docunent exani ners
new devi ces that supplenent or work with the microscope to acconplish these
tasks. But the mcroscope itself is still essential in document exam nation.

It might seemthat the nore powerful the mcroscope in terns of magnification
the better, but for handwiting or typewiting examnation, this is not the
case. Most handwriting exami nation is done at powers of 5x to 50x. \Wen
magni fi cation is higher, the field of vision is so narrow that the materia
viewed | oses relevance. In Figure 1 below, a signature is shown at 10x, 15x, 20x
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Figure 1 The same signature photographed at increasing nagnifications.

VWhat type of mcroscope is best for docunent exam nation? The subject of

exam nation is nost often handwitten or nachine printed ink on paper. But
sooner or later, nobst document exam ners have reason to exam ne staple holes,
perforations, folds, abrasions of the surface and other artifacts found on the
surface of paper, plastic, netal, wood and other materials. These exam nations
of relatively opaque materials call for reflective, rather than refractive

nm croscopes. Light from above that can be directed fromdifferent angl es and
noderated to various intensities allows the docunent examiner to work with al

t hree di mensi ons of a documnent.

Yes, three dinensions. Ink on paper mght seemlike a two di nensional construct
that would not require the use of a stereom croscope. But that is not the case.
Consi der just one aspect of document examnation — the identification of
handwiting. As one wites, he or she pushes and pulls the witng instrunent
across the paper while pressing down into the paper. The pressure into the
paper is not constant, but rather varies according to how the pen is grasped,
the posture of the witer, the strength of the witer, the speed of the witing,
and other factors. ldentifiable patterns of pressure may occur. Thus, the third
di mensi on of depth, caused by pressure on the witing instrunment is significant.
The best nicroscope for document examination is a relatively | ow power

m croscope that is both reflective and stereoscopic.

Anot her plus of the stereom croscope is the natural, confortable feel of the
instrument that results frombeing able to use both eyes for viewi ng. The



docunent exam ner is often | ooking through the scope for |ong periods of tine
whi | e considering the various details reveal ed. Confort becones inportant.

Soneone attenpting to enmulate the witing of another person may do a creditable

job of recreating the overall “look” of a signature — perhaps a good enough job
to convince a hurried store clerk. But because handwiting is a product of each
person’s mental process and physiology, it can not be copied exactly in all its

details. One person can not get inside the mnd and body of another

The significant details that reveal the presence of a sane or different witer
may only be visible through the mcroscope. For exanple, in the inmages bel ow,
the presence of two witers was detected in part because one witer consistently
forned the letter “0” in a clockw se direction (Figure 2a), while the other
consistently formed the same letter in a counter-clockw se direction (Figure
2b). Using the stereom croscope the exam ner could see the striations that nove
fromthe inside to the outside of a curve in the direction of travel of a ball-
poi nt pen (much the same way that a sports car is thrown to the outside of a
sharp curve).
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Figure 2a  The striation begins at Figure 2b The striation is nore
the 5 o' clock position on the inside difficult to see in this letter
of the letter and noves to the outside but it begins at the 7 o' clock
of the letter at the 3 o' clock position. position on the inside of the
Therefore, the letter is formed in the curve and noves to the 9 o' clock
counter-cl ockwi se direction position at the outside of the

curve. The letter is forned in
the cl ockwi se direction.

Machi ne printed docunents are often the subject of docunment exam nation
Per haps the exam ner needs to determine the type of nachine that produced the
docunent . Figure 3 shows part of a printed “H which has “overspray” on the
left side of each vertical segment of the character. This is one indicator that
the source mght be an ink jet printer and that the print head was traveling
fromright to left when this character was placed on the paper

Figure 3 - The flow of ink starts

nore precisely than it ends. The
overspray, which is nore ragged to the
left of each vertical, therefore

i ndi cates print head noverment fromright
to left.




Per haps the reader wonders about the source of the illustrations presented. The
nost useful of all stereom croscopes has a third “tube” to allow for the
attachment of a camera. Typically, a shunt transfers the inage fromone of the
two ocular tubes to the third, or photo, tube so that the inmage captured is not
atrue stereo inage. In the past, the canera woul d probably have been a 35mm
still camera or a video camera. Today, it could easily be a digital canera.
Bot h anal og and di gital caneras have been used to produce the figures presented
her e.

Two typical setups are shown in Figure 4 below On the left is a 35mm canera
coupled to the mcroscope. The series of inages presented in Figure 1 of this
article were captured in this manner.

On the right is a Ken-A-Vision 7600 Fl ex Canera which actually captures a
digital video inage through the eyepiece of any mcroscope, obviating the need
for the trinocular scope. The canera |links the mcroscope directly to a
conputer. A real tine video image is visible on the computer screen, and when
the exami ner has what he or she wants to capture, the software takes a stil
imge. Figures 2, 3 and 5 were all taken with the setup described here. The
images in Figure 4 are digital still inmages.

Figure 4 - Two setups for capturing what the microscope reveals.

The digital still camera and canmeras such as the Ken-A-Vision Video Flex are
able to focus to within 6 cmof a docunent. It might seemthat they woul d even
repl ace the mcroscope. However, for many reasons, while they are terrific
suppl enents to the mcroscope, they do not replace it. As nentioned earlier
only the stereonicroscope gives the exam ner a full three dinmensional |ook at
the subject. There are also special purpose nicroscopes that give the docunent
exam ner additional view ng tools.

A type of microscope that is particularly usefu
i n docunent examination is the conparison

nm croscope. Two docunents can be viewed one
above the other, and the inages can be optically
positioned so that they appear to overlay each
other. By using a different color of filter on
each docunment, the exam ner can then see a third
color in those areas where the two segnents
bei ng conpared overlap each other. Figure 5




(left) shows the results when two signatures are viewed under the conparison
m croscope at 15x. The interplay of colored |ight makes this inage a bit
confusing to the first tine viewer, but essentially you are seeing a conposite
of two signatures (one viewed through a red filter and one viewed through a
green filter) in which the black Iine segnents are the places where the two
signatures would coincide if the signatures were really on top of each other

The microscope is valuable to the docunent exanminer in tw ways. First, the

m croscope reveals details that are critical to the forensic exam nation of
docunents. Second, the microscope is part of a systemfor recording and
presenting evidence to the parties involved in a docunent dispute. The exam ner
is able to state and explain his or her opinion, but the best service is given
when the exami ner goes the final step of illustrating testinmony by all ow ng al
parties to see and understand what the exam ner sees through the m croscope.
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