. o e PSS,
I

GREGORY GRAMBO

The Louis Armstrong
Middle School

The Science And Art Of Observing




FINGERPRINT UNIT

11
12
13
14
26
27
28
29
37
43

CONTENTS

Overview Of Fingerprint Unit
Spelling And Vocabulary Word List

About Prints (Information about fingerprints)

Identlflcag?Bn Points Chart CORE
Identiflication Polnts Chart DELTA
Identification Polnts Chart INKED vs LATENT
Hands On Experlments (1 - 5

Support Materlals .

A .
F.B.I. Fingerprint Card

F.B.I. Most Wanted Poster
Fingerprint Match Cards
Photographs

Student Comments On Fingerprint Unit

GREGORY GRAMBO 1993




FINGERPRINT UNIT

OVERVIEW

GREGORY GRAMBO 1993




FINGERPRINT UNIT

Observation skills are an Important tool fto  the
scientist. The abllity to detect the differences between
odors, tastes, feel, and appearance of thlngs enables the
scientist to tell a lot about his‘her world. Looking at
something is not enough. If asked to make a list of every
item depicted on a dollar bill, one would find this task
rather difficult. A dollar, an item used every day, and one
that we see thousands of times each vear, we do not know
everything about. This s because one looks at a dollar
bill, but never really observes it. One became use to the
large recognizable items on the bill, but fall to notice the
small finer detalils of the blll., So It Iis wilth other
everyday things in our worlid, we never really take the time
to observe and notice the‘details in the world around us. In
this unit, students will practice the art of observation
through fingerprint identification. At first, students will
look at and ldentlify the major types of flngerprints.

Students will then move on to sort and classify prints
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R

N

acecording to  these major groupings., Identificatlon of
gspecific prints and the lifting of latent prints are all
part of this unit. Students will also learn to make prints
and wlll flngerprint each other. The observatloq skills
learned through the identification process will become a

valuable tool to the student sclentist.

WE

——————————————
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SPELLING/VOCABULARY
WORD LIST
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Spelling/Vocabulary
Words For
Fingerprint Unit

1- valley

2- ridges

3- furrow

4- whorl

5- arch

6- loop

/- powder

8- latent

9- cross section
10-moisture

11-sweat
12-roll
13-core
14-delta
15-spikes
16-rods
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ABOUT
FINGERPRINTS
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——————

The =kin on the edges of each of your fingertipas , or

bulbs, have ridges on them. These ridges can be see with the
eye, and can be shown very clearly with the use of a
magnifying glass. These ridges that stick up higher than
other parts on the finger tips form patterns. These patterns
remain unchanged throughout a persons llifetlme. No two
people have the same pattern on their finger tips. Even
identical twins have different patterns. This,
therefore,allows for a practical means by which to identify
people. Around 1858 a British government official, in Bengal
India, began using fingerprints as a means to prevent
impersonations.Although the Chinese were using thumb prints
as a form of signature even before the birth of Christ, this
British government official, Sir Francis Galton, was
credited with the founding of the present system of
fingerprint ldentlflication. Over the years that followed,
police departments started flles of all the criminals they
caught. If fingerprints were left behind (latent prints)
they could be matched to the prints on file for
identification. We associate flngerprints with criminal
events because of lts wide spread use by law enforcement
agencies. Flngerprints are, however, useful {n many other
ways. Hospitals fingerprint or footprint newborn babies to
prevent possible mixups. Along with hospitals other
institutions use fingerprints for identification purposes.
Fingerprints are wuseful in the identification of missing

persong, and Iin unldentiflied deaths., The armed 2srviges use
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fingerprints to ldentify =oldiers, as do many government
agencies,

We can classify fingerprints according to the types of
patterns, and the number of ridges appearing between certaln
designated points within this pattern.All fingerprints can
be gseparated Into three main groups: the arch, the loop and
the whor!l.Since there are a few dlfferent types of arches,
loops, and whorls, we can expand to elght Subclasslifications
of fingerprints as indlcated in the experiments. In the arch
patterns, the ridges extend all the way across the flngertip
or bulb, and rise sllightly in the center to form a tented
rise. In loop patterns, one or more of the ridaes curve into
a halrpin turn.Both ends of a loop ridge stop on the same
side of the bulb. In the whorl patterns, the ridges follow a
spiral or circular dlrectlon.

To make a permanent record of fingerprints, all one has
to do is to ink the bulbs or tips of the fingers so that the
ink adheres to the hills or rldges on the skins surface. By
the pressing or rolling those inked fingers onto white paper
the ink will transfer from the ridges to the paper thus
leaving a perfect copy of the rlidge pattern on those
fingers. Skin o0ils act like inks on the ridges on the
fingertips. When you touch something the olls on the ridges
transfer to the object you have touched. Since oll i=s clear,
however, you cannot see the print as you can on the inked
versions. You can darken the oll prints with powders that

will stick to the olls. We call these type of prints latent
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prints. Latent fingerprints are used in sclving crimes where

criminals have fouched objects at the scene.
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Polints To Look For In Fingerprint Identification
CORE

CORE: The core ag the name implies, is the approximate center
of the pattern.

In order to locate the core you must first locate the
innermost sufficient recurve.

The core will always be located on or within the inner-
most sufficient recurve.

1. The core is located on the shoﬁlder of the inner-
most loop farthest from the delta.

Core Core Core

Delta Delta

7 0 — 7N\

2. The core is located on the spike or rod in the
center of the inmnermost recurve, provided the
spike or rod rises as high as the shoulders.

Core Core Core
Delt Delta
N TN 7~

%Z. If there are an even number of spikes or rods as
high as the shoulders, tte core is located on the
farthest of the innermost spikes from the delta,
whether or not the spike or rod touches the inside
of the recurve,

Core Core Core
Delta
Delta ' ////
Core Core

%;A
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Points To Look For In Fingerprint Identiflcatlon
DELTA

DELTA RULES:

1. When there are two or more possible bdbifurcation deltas
which conform to the definition, the one neareat the
core should be chosen.(refers to a series of bifurcations)

//J\ 7\ /

2. The delta may not be located in the middle of a ridge
running between the typelimes toward the core, but at
the end nearest to the core.

3. The delta may not be located at a bifurcation which
does not open toward the core.

4, Where there i a choice between a birurcat1on and
another type of delta, the bifurcation is selected.

ﬂ.’l . - ﬂ ,-7_]3 .
T S -7
Pl i T

GREGORY GRAMBO 1993



FINGERPRINT UNIT

Points To Look For In Matching Latent Prints To Inked Prints

..'<‘ . \' ‘
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HANDS-ON
EXPERIMENTS
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FINGERPRINT UNIT

GREGORY GRAMBO
Lesson No. 1
Alm: What are flingerprints and why are they lmportant?
MOTIVATION
Talk about a penny.
Ask- How would a bllind person tell the difference

between a penny and a dime?

Elicit- That a dime has ridges on its edges and a penny
is smooth. Also, a dime Is a smaller coin.

DEVELOPMENT

Allow students time to work on experiment number 1.
Explain the cross section drawing of the finger tip and
how it makes a finger print.

Each flngerprint is unlque and distinct even in the
case of identical twins.

SUMMARY

Have students talk about the things that make a print
form. Ridges and valleys are the ltems that cause the
print and the spaces between the lines on the print.

Homework

1> What do hills and valleys have to do with a
fingerprint?

2) What are ridges, and what part do they play in the
fingerprint process.
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GREGORY GRAMBO

Lesson No. 2

Aim: How can we make a flngerprlnt?
MOTIVATION

Allow children to make potato prints as an art or
science project. Ask why only certain parts of the potato
print, and why others do not. Children will say that some
parts stick up higher and get ink on them. These are the
only parts that show up in a print.

DEVELOPMENT

These potato prints will help the children understand
the fingerprint process. It enlarges the hills and valleys
and makes the concept more concrete to the children.

Allow the children time to work on experiment 2. Have
soap and paper towels ready for cleanup.

Practice with the chlldren the process of rolling the
finger so as to print the sides of the finger.You may wish
to do this on an overhead projector so the whole class can
follow along at the same time.

SUMMARY

Talk about rldges and valleys and thelr influence on
fingerprints. Talk about why there is a need to roll the
finger in making a good print. Talk about why there is a
need to take flngerprints at a crime scene.

Homework

1> In what way is a pressed flnger print different from
a rolled finger print?

2) Why do your finger tips leave these prints?

3) Why do you have to be carefui about how much lnk you
use? )
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GREGORY GRAMBO

Lesson No. 3

Ailm: What are the different types of flngerprints ?
MOTIVATION

Show slides or enlarged pictures of the efight main
types of fingerprints. Explain why each type of print s
dlfferent.

DEVELOPMENT

Allow the children time to look at the fingerprints and
to see the differences. Ask how the prints are different,
and how someone mlight tell them apart. If all peoples prints
differ, and they fall into one of the eight types of prints,
then we can use fingerprints to classlfy and tell people
apart.

In this experiment students will cut out flnger
prints, from the sheet provided, to match the style of the
prints on the experiment sheet and to glue that match onto
the experiment. Allow time for students to do this
experiment sheet.

SUMMARY

Talk about the major types of fingerprints and dlscuss
the differences between them

Homework

1) Make a list the elght dlifferent types of fingerprint
styles.

2) Plck Two Types - In what way are these types of
prints dlifferent? In what ways are they similar?

3> Why might vyou need a magnlfvying glass to do thls
experiment?
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FINGERPRINT UNIT

GREGORY GRAMBO

Lesson No. 4

Aim: How can we match fingerprints?
MOTIVATION

A crime has been committed. Someone leaves behind a set
of prints on a cashregister drawer. How can vou ldentify the
person by these prints.

Hold up an FBI most wanted picture. Why are
fingerprints put on these charts In the postoffice?

DEVELOPMENT

In this experliment children are to make perfect
fingerprint matches. Using their concepts of observation
they are to match the print cards to the prints on the
sheet. Prints on the card are given in different sizes and
conditions to help the children with their identifications.

Give students time to do this experiment. Question
students about thelr choices. Students are to give reasons
for their chioces on the experiment sheet.

SUMMARY

Have the students list the observatlion strateglies they
used to match the fingerprints.

Homework
1> How can you use flngerprints to ldentify a person?

2) What part does observatlon skllls play ln thls .
=tgentification? - - - S,
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GREGORY GRAMBO

Lesson No. ©

Aim: How can vou 1ift latent prints?

MOTIVATION

Someone has been hit on the head with a bottle. The lab
people think that fingerprints were left behind on the
bottle. The police think there is a way to catch the
criminal if the prints could be lifted off the bottle.Ask
how the chiidren think this could be done.

DEVELOPMENT

During the summer students will probably notice that
their skin gets oily. This happens at all times of the year.
The body exudes oll to keep the skin moist and soft. This
oil comes from withln the body through pores. 0il, llke ink,
Wwill sit on the ridges of a finger print and will leave a
print of those ridges if a person touches something. The
only thing Is that the print will be clear because the oll
is clear. If we can make the oll darker, then seelng the
print would be easler. Powders can be put on the olls. the
powder will stick to the oll making It easier to see.

Alliow children time to do experiment 5.

If the childrens fingers are not olly enough, oll thelr
finger tips wlith salad oil.Use a make-up brush for the
powder. Copier toner works well as a finger print powder.

Transparent tape is great to 11ft the prints for placement
on cards.

SUMMARY

Have the students make a list for the procedure used to
find and 11ft a latent flngerprint.

Homework

1> You always wash your hands. How Is it stiil possible
to leave latent prints?

2) Why do you have to put the powders on careful 1y?
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SUPPORT
MATERIALS
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FINGERPRINT UNIT

FPingerprint Card For Student Use And Practice

photo

Namg

rfamacks (.Scars/ matks.ekc) —_—

1. NYS1iS No. 2. Name (Last, First, Middle) Classification®
3. Street Address 4. City/State Address
& Nickname [ 7. Alias and/or Malden Name |8 sex |9. Raca |10.T5kfn Key | Mai.  Prim. | See. | Sub.Sec. | Final
| . i | one { . : ‘ ‘
i i . i
11, Height ( 12 Date of Birth (M/B/Y) | 12A. Age ! 13. Place of Birth (Chy & State) P :
Ft. l In. f i i ' ; ,
B Number ‘ i 17. FBI No. 18. Social Security No. . 19, Date Ref./Crossing®
o | | ‘
i
% M Number®*
| N N
i N =
_i-_.-—ﬂ— i 1 34, stgnature of Person Fingarprinted
i L — S 3
| : I -,
z P T X
1, Right Thumb 3. Right Middie 4. Right Ring 5. Right Littie
[ J [ ]

7. Laft index & Left Middie 2 Lot Ring N 10, Left Littte

Left Four Fingers Taken Simuitanecusly ! Left Thumb Right Thumb | Right Four Fingers Taken Eimu!tanwu:ly

T
| Sum of Ridges®

*FOR USE BY IDENTIFICATION SECTION ONLY 1
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F.B.I. Most Wanted Poster Including Fingerprints

(for use wlth experiment 4>

FINGERPRINT UNIT
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match cards For expariment 4
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PHOTOGRAPHS
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Matching the prints to the cards on experiment 4
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Rolling the finger to make prints on experiment 2

Making inked fingerprints
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Dusting with black powder to find latent prints

Lifting the latent print with clear tape
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The print taped onto experiment S
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Answering questions on the experiment worksheets
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STUDENT
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UNIT
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