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FINGERPRINTING

A Fingerprint Jigsaw

A man was arrested for trying to enter the United
States illegally. His fingerprints showed he had inten-
tionally scarred his fingertips, which raised suspicion
immediately: Why would he do that unless he had
something to hide?

Suspicious authorities sent the suspect’s prints
to the FBI, where a fingerprint examiner discovered
that the man had had several triangies of skin cut
from each finger and surgically rearranged. The
examiner enlarged the prints, cut them apart, and
pieced them back together in their original positions
like a jigsaw puzzle.

The rebuilt prints matched a set in the FBI’s vast
fingerprint files, identifying the man as a fugitive who
had been convicted on a drug charge years earlier.

If the man had been able to hide his true identity,
he would have served no more than six months for
having an illegal passport, rather than the 25-year
sentence he got for the drug conviction.
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FINGERPRINTING

Using Lifting Tape

To take fingerprints using lifting tape,
vou need a sheet of white paper. a pen-
cil, and clear adhesive tape (#7:-inch
tape works better than !'v2-inch tape).
Follow these steps.

Step 1—Draw a 2-byv-1-inch rectangle
near one corner of the paper.

Step 2—Using the long side of the
pencil lead. blacken the rectangle. as
black as you can make it.

Step 3—Thoroughly rub your
thumb or the bulb of a finger on
the black rectangle.

Step 4— Apply a piece of adhesive
tape to the coated (gray) area of your
thumb or finger, working smoothly
from the tip down or from the first
joint up.

Step 5—Touching as little as possible
of one corner of the tape, peel the tape
off. Carefully stick it on your paper.
Alongside the fingerprint, write what
hand and finger it came from.

Repeat steps 1 through 5 until
you have taken a clear, complete set
of prints from one hand.
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COPPELL POLICE DEPARTMENT
OPERATION FINGERPRINT

Reproduce this form at 200 percent to get a standard 8-by-8-inch card for
requirement 4a.

COPPELL POLICE DEPARTMENT
OPERATION FINGERPRINT

For requirement 4a,
complete the card
as shown here.

FINGERPRINTING
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If any of the
subject’s fingers
are amputated,
mark the space
for the missing
finger "AMP.”
i any of the
fingers cannot
be printed
because of
cuts, burns, or
bandages, print

them later.

S Y R A RN ]

Roll the inked finger on the card in the same way you applied
the ink. If you want, practice on plain paper first.

of the fingernail to the other, in one continuous movement.
Do not roll it back and forth. Take care to see that the finger
is inked evenly from the tip to just below the first joint.

Then lift the finger to the card and roll it using the same
technique, until the bulb of the finger faces the opposite direc-
tion. Always roll the thumbs toward and the fingers away from
the center of the subject’s body. This leaves the fingers relaxed
at the completion of rolling, so they may be raised easily from
the printed surface without danger of smudging the impression.

By pressing the finger lightly on the card and rolling as
just described, you can get a clear impression of the finger. You
get the best results by inking and printing each finger separately,
beginning with the right thumb and then, in order, the index,
middle, ring, and little fingers.

Printing a rolled impression

20 FINGERPRINTING
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24 FINGERPRINTING

Arches

In an arch, the ridges enter from one side of the
pattern and flow or tend to flow out the other side.
If the ridges have a slight rise or wave in the center,
the pattern forms a plain arch. In a tented arch, the
ridges at the center make a taller, more definite
angle or upthrust.

The plain arch is the simplest of all fingerprint
patterns and it usually is easv to identify. Tented
arches can sometimes be confused, however, with
forms of the loop pattern. To tell the two patterns
apart, remember that a ridge must curve sharply back
on itself to make a loop. A ridge that flows from one
side of the fingerprint impression to the other, even
if it rises noticeably in the center, forms an arch, not
a loop. Study the illustrations of arches and loops
until you are able to recognize the differences
between them.

The arch is the least common type of fingerprint
pattern. Only S percent of fingerprints are arches.

Whorls

In a whorl pattern, the ridges form circles, spirals, or
ovals. Whorls make up about 30 percent of all finger-
print patterns,

The plain whorl consists of one or more ridges
that make a complete circuit. It can be best identified
by looking for two deltas, or the point near the outside
of the pattern where two ridges diverge. The delta is so
named because it looks like the formation at the mouth
of a river that you may remember from your study in
geography. If an imaginary line is drawn between the
two deltas in a plain whorl, it will dissect or touch at
least one of the ridges in the complete circuit.

The central pocket loop is similar to the plain
whorl with its recurving ridges, but this loop features
an “obstruction” that appears at right angles to the
direction in which the pattern flows. The central
pocket loop also has two deltas, but an imaginary
line drawn between them would not cut or touch
the recurving ridge.
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Comparing a
fingerprint found
at a crime scene
with impressions
taken from a
suspectis a
highly skilled job.
Maost police
forces have
specially trained
officers who

do the work.

The human body naturally gives off perspiration and
oils. Sweat pores dot the friction ridges on the fingers and
palms. and a little perspiration builds up on the ridges. Sweat
is about 99 percent water, but it also contains solids such as
salt and acids.

Anytime people touch an object with their bare hands,
they transfer some perspiration and body oils to the object,
leaving a fingerprint or palm print. These prints are latent
prints—usually they are invisible or only partially visible,

Latent impressions on hard surfaces such as glass, metal,
or furniture can be developed (made visible) by dusting with
fine powder. The fingerprint expert uses the tip of a brush to
carefully apply a colored powder to the surface. The powder
sticks to the oils in the print and makes the print show up.

When the latent print becomes visible, it can be pho-
tographed for preservation. The print also can be “lifted” from
the surface with sticky tape and fixed onto a card as a perma-
nent record.

Latent prints on porous surfaces such as paper, cloth, and
unpainted wood may be chemically developed. Different chem-
icals react with different substances that may be in the print,
such as oil or fat, acids, or salt. The reactions make a colored
image show up; this image then can be photographed.

Special X-ray techniques can make fingerprint impressions
on skin become visible. Some latent prints can be developed
only with a laser,
a device that emits
a powerful ray of
light. The laser
light makes the
perspiration in a
fingerprint shine,
and while it shines
the print can be
photographed.

You can try dust-
ing for finger-
prints using the
techniques
described on the
following page.

28 FINGERPRINTING
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Fibers, Flecks,
Fingerprints: Forensics

Forensic scientists apply science to the
detection of crime. Forensic scientists
known as criminalists use their knowl-
edge of science to analyze the physical
evidence of a crime—evidence that can
include not only fingerprints but also
fibers, hair, bloodstains, broken giass,
twisted metal, wood splinters, paint
flecks, and handwriting samples.
Physical evidence may be anything:
evidence as big as an airplane, or so tiny
you would need a microscope to see it.

Criminalists try to link pieces of
evidence together to show how a crime
was committed, or—sometimes—to
help prove that a crime really occurred.
Forensic scientists are sharp thinkers,
good with details, good at putting
pieces of a puzzle together, and end-
lessly curious.

Does that describe you? If you want
to learn more about becoming a crimi-
nalist, here are a few things you can do
now to explore this career field.

e Contact your local police department
and ask if you can tour the crime lab.

¢ |n school, take courses in chemistry,
biology, physics, math, and English
composition. You will need to be good
in science and also good at writing an
understandable scientific report.

¢ Practice taking fingerprints, using the
methods described in this pamphlet.
Compare different sets of prints and
see if you can correctly identify them.

32 FINGERPRINTING

Human skin is flexible,
and people move. Fingerprints
left at the scene of a crime
may be blurred and incom-
plete. unlike the carefully
inked impressions set out in
the numbered boxes of a fin-
gerprint card. Because of these
factors, there will always be
some dissimilarities between
any two fingerprints made
by the same finger. Finger-
print experts study the nature
of friction-ridge impressions
for years to understand what
are normal variations and
what are unexplainable differ-
ences caused by truly differ-
ent fingers.

For an identification to
be made, the friction-ridge
details from two impressions
must match without any
unexplainable dissimilarities.
Even one unexplainable differ-
ence means the fingerprints
are not from the same finger.

No minimum amount of
area or minimum number of
features or points is required
to make an identification.
Often. an area as small as the
tip of a pencil eraser may be
identified, if the friction-ridge
derail that is present is clearly
represented. 1f the quality of
the impression is poor, then a
larger area of detail may be
required before an identifica-
tion Is possible.
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Mothers Ieft thumbprint

hev o orignt mumbgprint

Fingers are not the only body surfaces that have distinctive ridges. Ridges also
occur on the toes, soles of the feet, and palms of the hands. Shown here is a
hospital record of a new baby’s footprints.

FINGERPRINTING
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chance 1s small that an unauthorized person will have a
fingerprint similar enough to an authorized person’s finger
to fool a biometric system.

AFIS

Most pol:ce and government agencies with large fingerprint
files use the Automated Fingerprint Identification Systems to
make fast comparisons and positive identifications in a data-
base of millions of fingerprints. Before the AFIS, it was neces-
sary for police to carefully classify or group fingerprint records
according to complicated rules, to avoid having to compare the
thousancs of fingerprint records already on file against each
fingerprint card or crime-scene fingerprint received.

Using computers, thousands of comparisons per second
can be made and it is no longer necessary to limit searches
to only a small portion of the entire file. Dividing fingerprint
files into small sections using elaborate rules based on the
person’s sex; age; presence of scars; presence of whorl, loop,
and arch formations in various fingers; and other intricate
classificazion steps are no lfonger required. The AFIS generally
uses onlt loop, arch, and whorl pattern classifications. These
are the same three pattern types you learn in earning the
Fingerprinting merit badge.

A person may be positively identified from
only one fingerprint, or even from a portion
of one fingerprint. The purpose of having all
10 fingerprints on fingerprint cards was his-
torically not because all 10 fingers were
completely compared against each other to
make an identification. All 10 fingers had to
be on record for the complicated classifica-
tion formulas to work, so that only a small
part of a large fingerprint file (that portion
with similar pattern features on each finger)
needed to be searched.

FINGERPRINTING



Worksheet for Requirement 5

Shown on this page are the three basic fingerprint pattern types. For each type, two
typical examples are given. Fill in the blanks beside each pattern type at the bot-

tom of the page with the two letters identifying examples of that type.

1. Loops

and

2. Arches

and

3. Whorls

and

37
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Fingerprinting Resources

Scouting Literature

Chemistry, Crime Prevention, Law, and Photography merit
badge pamphlets

Books

Beavan, Colin. Fingerprints: The Origins of Crime Detection and the
Murder Case That Launched Forensic Science. Hyperion, 2001.

Camenson, Blythe. Opportunities in Forensic Science Careers.
Contemporary Books, 2001.

Campbell, Andrea. Forensic Science: Evidence, Clues, and
Investigation. Chelsea House, 1999,

Coppock, Craig A. Contrast: An Investigator's Basic Reference
Guide to Fingerprint Identification Concepts. Charles C.
Thomas, 2001.

Evans, Colin. The Casebook of Forensic Detection: How Science
Solved 100 of the World’s Most Baffling Crintes. John Wiley
and Sons, 1998.

Inman, Keith, and Norah Rudin. Principles and Practice of
Criminalistics: The Profession of Forensic Science. CRC
Press, 2000.

Jones, Charlotte Foltz. Fingerprints and Talking Bones: How
Real-Life Crimnes Are Solved. Yearling Books, 1999.

Jones, Gary W. Introduction to Fingerprint Cornparison.
Staggs, 2000.

Parker, Janice. Forgeries, Fingerprints, and Forensics:
Crime. Raintree/Steck Vaughn. 2000.

Rainis, Kenneth G. Crime-Solving Science Projects: Forensic
Science Experiments. Enslow, 2000.

Ramsland, Katherine M. The Forensic Science of C.S.1.
Boulevard, 2001.

FINGERPRINTING
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So You Want to Be a Forensic Scientist!

hetp: ww.aafs.org emplov/brochurel. hem

The American Academy of Forensic Sciences offers this online
career brochure, which they describe as “a guide to the many

possibilizies for satisfving life choices of careers combining sci-
ence and service in the interests of society, justice. and public

safety.” The AAFS Web site also is home to the Young Forensic
Scientists Forum. at hutp://www.aafs.org/visf/index heml.
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