
FINGEKPKINTING 
"4 

- 

-. -.--- • 
-.. - 
- - ‚_ 

1 .__= 



How to UseThis Pamphlet 
The secretto successfully earning a merit 

badge is für you to use both the pamphlet and 
the suggestions of your counselor. 

Vour counselor can be as importantto you as a k - 
coach is to an athlete. Use all of the resources 

4 	. 	your counselor can make available to you. This 
may be the best chance you will have to learn .•-‚ 

- 	about this particular subject. Make lt count. 

lf you or your counselor feels that any information 
in this pamphlet is incorrect, please let us know. 

Please state your source of information. 	
4 	..- . 	-. 

Merit badge pamphlets are reprinted annually 
and requirements updated regularly. Vour 

suggestions für improvement are welcome. 

f 	Who Pays forThis Pamphlet?  
This merit badge pamphlet is one in a series 

of more than 100 covering all kinds of hobby and 
career subjects. lt is made available foryou to buy 

' 	 as a service of the national and local councils, Boy 
Scouts of America. The costs of the development, 

.7 	writing, and editing oll the merit badge pamphlets are / 
paid für by the Boy Scauts ofAmerica in order to bring 

you the best book at a reasonable price. 

IJ 
Send comments along with a brief statement about yourselfto 

Pilots and Program Development. S272 
Boy Scauts of America • 1325 West Walnut Hill Lane • Irving, TX 750S 

lt you prefer, you may send your comments to rnerit.badge©Scouting.ur /;' 
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Requirements 
1. Give a short history of fingerprinting. Teil the difference 

between civil and criminal identification. 

2. Explain the difference between the automated fingerprint 
identification systems (AFIS) now used by law enforcement 
agencies and the biometric fingerprint systems used to 
control access to Computers and places like buildings 
and airports. 

3. Do the foliowing: 

a. Name the surfaces of the body where friction or 
papillary ridges are found. 

b. Name the two basic principles supporting the 
science of fingerprints and give a brief explanation 
of each principle. 

c. Explain what it takes to positively identify a person 
using fingerprints. 

4. Take a clear set of prints using ONE of the 
following methods. 

a. Make both rolled and plain impressions. Make these on 
an 8-by-8-inch fingerprint identification card, available 
from your iocal police department or your counselor. 

b. Using clear adhesive tape, a pencil, and plain paper, 
record your own fingerprints or those of another person. 

5. Show your merit badge counselor you can identify the three 
basic types of fingerprint patterns and their subcategories. 
Using your own hand, identify the types of patterns you see. 
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What Is a Fingerprint? 
Irnagie rving 10 pic up an ce-co1d gass of water usng the 
inside of vour arm at the elbow. The smooth skin on the mside 
of veu arm is flOt desigjied to grip er creaie friction ihe wav 
he ridged skin on ur fingers and painis x111 gnp. Using the 

mside of veur elbow, vou are unore likeiv to drop „he glass 
than ii vou use ehe 'riction skn' on vour fingers and palms. 
The Lriction skin on vour oes and the soles ei vour feet serves 
.-he same purpose in giving x  tracrion on slippers' surfaces. 

When von transfer diii, cii. inh. er  offier substances rom 
,ne ffictkin ridges ei vour fingers w a smooth surface. voll make 
fingerpnnts. Just hke an inh stamp. the fliges make comact 
pauerns er: -,he surface veu teuch. The shapes and Daths ei zhe 
tops ei the fnc'w i 	'or'ar as ines in a fingerpfint. 
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us- 
ageces irre:igaing cmes. hr ::gerpr 	i:ave c:h: 
use. t:'c. Lav en'rcemem offcer 	eri. aoric 
.vz:her mate 	hke na::htng Jenzal reco:is nd DNA 

to tep dentfv areia 	ns 
ab:c:d c de:ard othe:s 

In e?:u 	Fi gerpri:uing rnen: oaoge. v'u 
b earn:rtg ab'ut 	an mpc'nana 
ia;v 	cenem 

The friction skin covering the undersides of your 

fingers, paims, soles, and toes resembies the 

ridges of corrugated cardboard. Peel away the 

paper covering from a piece of corrugated card-

board to see the alternating ridges and grooves. 

Two Basic Principles of Fingerprinting 
In the seientific community at large, the following terminology is 

considered appropriate when speaking of the two basic principles 

of fingerprints. 

Persistence. Fingerprints never change. If you draw a face an an 
uninfiated balloon, then fill the balloon with air, the features of the face 
will grow with the bailoon as you blow lt up. Fingerprints are similar 
in that they remain permanent, only growing larger as a baby grows 

into an adult.The small ridges that form on a person's hands and feet 
before birth do not change shape as long as that person lives. 

Uniqueness. Na twa fingerprints are alike.The ridges on a person's 

hands and feet have distinctive, individual details that are never repeated 

an the hands or feet of any other person. In more than 100 years of 
comparisons of billions of fingerprints worldwide, no two fingerprints 
have been found to have the same features. Even identical twins have 

different fingerprints. 
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MMMZEZEM M~Elbe 
People have bug been aware of the ridge patterns on their 
fingers and paims. Ort a dhif face in Nova Scotia, prehistoric 
'picture writing" shows a hand with ridge patterns. For centu 
ries the Chinese used thumbprints to seal documents. 

In 4th-centurv Persia, official government papers were 
impressed with fingerprines. One governmene official, a 
phvsician, observed that no two peopl&s fingerprints were 
exactly alike. 

Despite this early awareness that fingerprines were indi 
vidual and unique, the sdientific approach to fingerprinting did 
not begin for another three centuries. Here is a surnmarr of 
the major scientific observations that have led to the modern 
science of fingerprinting. 

Marcello Malpighi— 1686 

During bis studies of human skin. Italian anatomist and physi-
dian Marcelbo Malpighi used a microscope [0 study and describe 
the ridges, spirals, and boops in fingerprints. While Iris work 
was invaluable in the earhz use of the microscope, Malpighi 
made no mention of the value of fingerprints as a tool für iden-
tifying individuals. 

Johannes Evangelista Purkinje— 1823 
Johannes Purkinje, a Czech phvsiologist, created a ciassificatbon 
system für the variety of friction ridge patterns, hut bis system 
failed to generate much interest in [Ire value of using finger-
prines for personal identification. 

:hothink-  ---- 	 ----- 011 \Vj 

- -: -- 	 irom hut 	------ - 	 -- 
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Wilham Herschel— 1858 

The English began using fingerprints in 185$ when Sir William 
Herschel, a British official in India, hacl a lecal businessman 
press bis handprint an the back of a contract to discourage Ehe 
man from not honoring Ehe agreement. The locals believed that 
this personal contace with Ehe document made Ehe contract 
marc binding than if they had simply signed lt. Herschei began 
requiring pairn prints—and later. simply Ehe prints of Ehe right 
index and middle fingers—on every contract made with 
local businessmen. 

HerscheIs experience in India suggests thal Ehe first wide-
scale, modern-day use of fingerprints was based on supersti-
tion, not science. However. as Herschel's fingerprint collection 
grew, he began to see Ehat the inked impressions could, in fach 
prove or disprove identity. He widened his use of fingerprints, 
convinced that Ehe prints were unique to Ehe individual and 
permanent throughout Ehat individuaIs life. 

Henry Faulds-1880 
During the 1870s, Dr, Henry Faulds. a Scottish physiciari 
working in Japan, not only recognized Ehe importance of Im-
gerprints for identification, bot also created a rnethod of das-
sifying prints. in 1880. Ehe scientific journal Notare published 
Faui' 	T:1:le about using fingerprints for personal identifica- 
tion a: 	ing prinEers ink for taking prints. Fauids is credited 
W1Eh ::j 	.st fingerprint identification, of a greasv print leIm on 
an alcohol bottle. 

In 1880, Henry Faulds sent Charles Darwin an explana-
tion of his classification System and a sample of the 
forms he designed for recording inked impressions. 
Darwin later passed the materials on to his cousin. 
Francis Galton. 

GilbertThompson— 1882 
In 1882, geologist Gilbert Thompson became Ehe flrst American 
to use fingerprints for identification. He printed his own finger -
prints on documents to prevent other people from forging 
bis work. 

10 	FINGERPRMMNG 



MarkTwain-1883 
Author Mark Twain, whose real name was Samuel L. Clemens, 
brought fingeiprinting into the literary world with his 1883 book 
Life on the Mississippi, in which a murderer is identified by his 
thumbprint. Twain's 1894 novel, Pudd'nhead Wilson, describes a 
dramatic fingerprint identification during a court trial. 

Francis Galton —1892 
In the 1880s, Sir Francis Galton, a British anthropologist and 
cousin of Charles Darwin, began his studies of fingerprints as 
a means of identification. In 1892, Galton published his book, 
Finger Prints, describing the uniqueness and persistence of fin-
gerprints. Galton was able to scientifically prove what Herschel 
and Faulds already suspected: that fingerprints are permanent 
and unique to each individual. According to Galton's calcula-
tions, the odds of two individual fingerprints being the same 
were 1 in 64 billion. 
Juan Vucetich —1892 
In 1891, Juan Vucetich, an Argentine police official, began the 
first fingerprint files based on Galton pattern types. In 1892, 
Vucetich made the first criminal fingerprint identification. He 
was able to identify a murder suspect from bloody fingerprints 
at a crime scene. 
The Henry System-1901 
In 1901, fingerprints began to be used for criniinal identification 
in England and Wales. The classification system was based 
on Galton's observations, as revised by Sir Edward Richard 
Henry. This began the Henry Classification System, which is 
still used today for noncomputerized fingerprint files in English-
speaking countries. 

First Uses in the United States— 1902-1903 
Systematic fingerprinting was introduced in the IJnited States 
in 1902 when the New York Civil Service Commission began 
fingerprinting its job applicants. In 1903, the New York State 
prison System became the first agency in the United States to 
regularly use fingerprints to identify criminals. 
Fingerprint Bureaus-1904 
The penitentiary at Leavenworth, Kansas, and the St. Louis 
Police Department established fingerprint bureaus in 1904. 
The Leavenworth bureau became the first to operate on more 
than a Iocal basis. lt gradually began to offer a free fingerprint 
exchange service among a growing list of participating law 
enforcement officers. 

Francis Galton 

defined 

characteristics 

by which 

fingerprints can 

be identified. 

These same basic 

characteristics 

(minutia) are 

still in use today. 

They are often 

referred to as 

"Galton's details." 
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First American Mititary Use-1905 
The U.S. Army adopted a fingerprint system for its soldiers in 
1905. Two years later the U.S. Navy started using fingerprints, 
followed by the Marine Corps in 1908. 

FBI Identification Division-1924 
In the early years of the 20th century, more and more law 
enforcement agencies began using fingerprint systems. In 1924, 
Congress established the Identification Division of the Federal 
Bureau of Investigation. More than 810,000 fingerprint cards 
were collected from other agencies to form the core of the FBI 
fingerprint ifies. 

International Exchange-1932 
The FBI Identification Division began to exchange fingerprint 
information with foreign countries in 1932. 

First PrintTaken From Human Skin-1979 
In a 1979 Miami, Florida, murder case, a latent (invisible) 
fingerprint lifted from the victim's hand led to the identification 

Today, the FBI of the suspect. This was the first case in which a fingerprint 
has more than was taken from human skin and successfully used to identify 

250 mlhon sets 
and convict a criminal. 

Integrated Automated Fingerprint Identification 
of frngerpnnt 

System —1999 
records. Today, computers perform fast electronic searches for finger 

print matches. In 1999, the FBI implemented its 21st-century 
Integrated Automated Fingerprint Identification System, which 
allows users to quickly scan every fingerprint card in the FBI 
criminal files. Whereas a single physical search through finger 
prints on paper cards could take 40 days, the IAFIS can do lt 
in two hours or less. The system also aliows users to electroni- 
cally transmit fingerprint data quickly, eliminating the need to 
exchange paper cards. 

The Automated Fingerprint Identification System is the first 
phase of IAFIS devetoprnent. When this technology was intro- 
duced in 1999, the fingerprint files were split into computerized 
criminal flles and manually maintained civil files. The finger- 
prints of people who have been charged with serious crimes are 
in the criminal files. AFIS computers compare submitted finger- 
prints against approximately 70 million criminal files. 

12 	HNGERPRNTING 



_i 

/ 

1 	‚ 

i 
Scouts leam how law enforcement agencies use computers to 
operate the Automated Fingerpnnt Identification System. 

World's Largest Fngerprint Collection-2002 

As of 2002, the FBI had the largest single computerized finger 
print repository in the world. The JAFIS helps state and local 
agencies identify millions of people and solve thousands of 
crimes each year. 

In 1993, the 

Identification 

Division, the 

Iargestdivision of 

the FBI, merged 

with the newly 

established 

Criminal Justice 

Information 

Services Division 

to form an even 

larger division 

ofthe F81. 

A Fingerprint Jigsaw 
A man was arrested for trying to enter the United States iltegalty. His 
fingerprints showed he had intentionally 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 triangles 
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. 

FNGERPRNTNG 	13 
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Some fingerprinting 

systems use a 

preinked pad 

instead of a roller 

and inking plate. 

In another system, 

the ink is applied 

from a sheet of film 

that is coated with 

black printer's ink. 

An inkless system 

uses a chemical to 

make fingerprint 

impressions. 

An advanced 

method uses a 

computerized 

live-scan device 

tor recording 

tingerprints. 

Taking Fingerprints 
Your Fingerprinting merit badge counselor may arrange for you 
to do your fingerprinting at the local police station, at a unit 
meeting, or at another convenient location. Your counselor 
may provide the necessary equipment. 

lt you or your unit choose to assemble your own equip-
ment, you can use it for demonstrations at unit meetings or 
Scouting shows. 

Several types of equiprnent can be used. The oldest finger-
printing method uses a tube of black printer's ink, a roller, an 
inking plate, 8-by-8-inch personal identification fingerprint cards, 
and possibly a card holder. The card holder is not essential, bot 
it helps hold the fingerprint card in place while printing so that 
the prints do not blur or smudge. 

You may complete requirement 4 for the Fingerprinting 
merit badge by recording a set of fingerprints using a conven-
tional fingerprint card or using lifting tape. Both methods are 
described here. 

14 	RNGERPRNT1NG 
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Using LiftingTape 
To take fingerprints using lifting tape, 
you need a sheet of white paper, a pen- 
cii, and clear adhesive tape (3/4-inch 
tape works better than 1/2-inch tape). 
Foliow these steps. 

Step 1 —Draw a 2-by-1-inch rectangie 
o 	near one corner of the paper. 

Step 2 —Using the long side of the 
pencil lead, blacken the rectangle, as 

1 black as you can make it. 

Step 3 —Thoroughly rub your 
thumb or the buib 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. 



INTS 

Using Fingerprint Cards 

When you have To make rolled and plain impressions on a fingerprint identifi- 
cation card, you need the following equipment. 

!earned the three o Black prrnter's ink gives the best resuits because it dries 
basic types quickly. You can handle fresh work immediately with little 

of fingerprint danger of smudging. Plain writing ink or ordinary stamp 
pad ink is not satisfactory; prints taken with such inks 

patterns (see usually are illegible. 

the next chapter, • The roller best suited to fingerprinting work is similar to 

'Fingerprint the rubber toller that printers use to apply ink to the press. 

• A metal plate or an ordinaiy piece of glass 1/4  inch thick 
Pattern Types"), 6 inches wide, and 12 to 14 inches long makes a good 
identify and label inking plate. 

your fingerprints • You will need cleansing fluid and a cloth to prepare the 
subject's fingers and to clean the roller and inking plate 

by pattern type. thoroughly after each use. Denatured alcohol works weil 
as a cleansing fluid. 

• You can get paper fingerprint cards from your local 
police department. Be sure to ask for the personal 
identification type. 

Set 1 	WHOL 	 Set 2 	 LOOF 

LOOF' 	 LOOF' 	 LOOF' 	1 WHORL 

L9H  

The drawing shows two sets of fingerprints, taken from the left hands of two 
different people. Notice that each set has three loop pattems, one arch pattem, 
and one whorl, but the order of the patterns in each set is different,The order of 
the patterns helps to identify different people. 
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COPPELL POLIcE DEPARTWKVT 
OPERATION FINGERPRL\T 

Reprode tns form at 200 percent to get a standard 8by-84rnch 
card for requirement 4a. 

PEL POLICE DEI?T IL. VT 
OPERAT!ONFINGLRPR/ VT 

L,11  For requirement 4a, 
complete the card as 
shown Tiere. 
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Just how much pressure to apply in inking and taking rolled impressions 
is important.You learn this best by experience and observation Teil the 
subject to retax and not try to heip you by exerting any pressure. lt the 
subject does apply pressure, you carinot gauge or estimate the pressure 
on the paper, and you will get bturred resuits. 

lnkthe finger evenly. Roh 
thumbs toward and fingers 
away from ehe oenter of ehe 
subject's body. 

Rolf ehe inked finger on ehe 
card in ehe same '.vay you 
applled ehe ink lt you want, 
practice on plain paper first 

Pinting a roiled Impression 

Making Prints 
:nion the inking plate at a height that lets the 

c:'s forearm be horizontal vhiIe the fingers 
•flg inked. The suhiece's arm niav he piaced 

edge of a couneer or a table of caunter 
\Vieh ehe arm in such a position, vou can 

strain and pressure an ehe fingers and you 
be ahle to make uniform impressions. 

:ake finger impressions on 8-hv-8-inch finger-
prine cards, a size that has been generaliv adopeed 
because the cards are easy to tue. Compleee the 
form as shown an the previous page. 

The illustration sha\vs two cypes of impres- 
ns. The upper 10 prints are token individu- 
v and are known as rolk'd fr7Lprcsions. The 

‚aller prints at the hottom af ehe card are taken 
by printing the thumhs separately hut printing 
all ehe fingers of e::: hand together. These are 
called p/afn fmpre 	'ts and are used as a check 
an the rolied impr:-- ans. 

RO LIED IMPRESSIONS 
To r.:t printing, piace a small daub of printer's 
ink on the inking glass ar piste. Roll it thoroughhy 
wieh ehe roller uneil a thin. even film of ink covers 
ehe pIste's eneire surface. 

Have ehe subjece stand in front of and at fore- 
m's lengih from tue inking plate. Place the eneire 

mst joint of the finger upon the inking pIste, with 
ehe plane of the fingernail at right angles ca ehe 
plane of the plate. Roll ehe finger from one stde 
of ehe firegernail to ehe other, in one continuaus 
movement. Da not mit it back und forth. Take care 
Co see that ehe finger is inked eveniv from ehe tip 
Co tust below the first ioine. 
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To record — knpmssiom, kik 
Iägers as stwmi. do the same 
with the thm*. 

e :rge cL e ara ana rcii : 

using :he same technkiue. umi he bLilb ef Ihe 

finger faces the oppsire directcn. Alwavs rau th 

thu;ihs tmvard arni zhe fingers awav frrm the 

center ci the suhiec bodv This eaves :he fin-

gera relaxed at ehe c mpercn ci rolling. so  thev 

mav he rased easliv irom the printed s.riace 

wthcut danger ci smudgng the mp:esson. 

8v pressing the finger liht:v an the rard 

an d rclling as isr descrihed, vou can -ei a cear 

impression ci the finger, tbu -ei the best resuts 
LIV 	 and p n:ig each finger separaten' -, 

hegraning with !he riglit thumh a -u-' rten in 

ftng. and linie fingers 

PLAN 	ESS1ONS 

Ta taize :a:: -. :n:::r 	. lighriv oress all the 

fingers 01 riic na:.: -. 	ca the ünking plate, 

thea press thvn :aaeoisiv ar a 4 	degree 

ar.gk an the cari ::: ::s spare prcvided. After 
doing the same fttirg whh the left band, ak and 

print :he 	ci rath haada 

Finishiiig the Card 

ff any of the subject's fingers are amDula:e 
spcethemissingflns- -P 

cannotbeprntedbecau:-  

print them later. 

Prints of all the person's fingers are necessary to com-
plete the elassification by which a set of fingerprints 

may be flled and then retrieved in the future. 

Pritthe pTa mpressions by 
acinainkeaLr.ngersonthe 

car the same time. 
There :s 	dc m preparing a fingerrrint 

card than uzt taking the suhierfis finge- impressians. \b 	ust 

type or niainv print the subiecr's name. age. date ci hirth, sex 

and cher identiivirtg information an the fingerprint aard, as 

scan as nossihe after fiagenting 

1GflWTING 	19 
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Fingerprint Pattem Typ es 
Fingerprirns are ciassi: 	mb three b..: tvpes—.I :;.s wthes 
andu'/f.. 	 . 	= 	. i. 
Ce?rth,:.:.:..:.:131=111 li isten.r. "a0 -2 

e. . ..Ia - ...vn n 0- . 	... .n complete he vorksht 
....: 	o nizz pampmet tu show vour coun:::: voc 

::.:- :iree basic tvoes of fingerprint patterr. .dso 
idenrifv the p:::::n tvpes of veur own fingerprints. 

Loops 
In the loop paner... .ie ridges be::: :n orte stde of the tings: 
curve or mm back :.arpiv. and er.: - n die same smde The I::p 
mav siope er 'lea: :award ei±.•:: :..: thur.: ar iii: i:tIe fi:::•:r, 

lt vou fan ideatitv di: :.. = = . nes in vour torearm—the 
radius and uIr—n vou cm member *.!' -2 two :cgories 
of1oop The :.:t.:. :f a 	loop bein ::. end... .... .:: same 
si:: A de ha:±.. .....e thumh(er the radius, de bone that is on 
de mside of die arm, Te ridges : :n uI:iar loop -:rJ: .nd e:,T 
en the o tside of die i::J cioses: :: die uina \t=  
which erzt.....: :p print is trum tu cor: :1v id:::::. 
a radi: ......-  a :: :.:.:arl:::;: 

.::: .:- ...: most ::mmor. ngerprini pattern. Loops 
make ..... - ::: - 	.rcen: : all . ...:'rprints. 
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Arches 
in an r:i. de nage,  ettter r:m oe rce c mc pauem anc  
fcw r tem tc flow out :hc tiie 	h de rge iit:e 
slig. 

 
:.se cr 	ve in the 	 fern a zTlL.i,7z a:zh. 

The pbin rch is tue net of aN Mcahmh 
eas 	ienti:v. Tete arhes car mcme 

he 	ed ro;ve; er, wiih form : - f the 	panem. To teIl 
the :'.vo patterns apart. remembe: :ia 	r:gc rtmt c:rve 
harp'; baCr, cii teIi to make a 	.. rid: :a: fw front 
ne rde of de ängapie. : 2 	 the :::er even 1 lt 

rses noticeahiv in. 	 ::rms an irch;:cop. Snidv 
the 	strainns :t a::: 	. . .:ops Ln:ti veu a:: .:le :n recog- 

ff:.:ces betweer. :.-m. 
inc arcn a de kni common type af :.nrnt pa nt, 
i percent of tnge:pr 	are arzhes 

Whoris 
In a whorl pa.uern, the ridge brrn c .::. ::::n. s. nr ovain. 

The pAn tvhorl ::nnistn of ane an more ncgen ina: make 
t ccmr'ere crcuit. 1: .rn be bent idemified hv lookine ibr zwo 
.ieta .:::::enointriearthe ::.. :nide:; 
nagen diverge. The delta 	o narne hecause Ei looln : e de 
formathn at de mek : river tha: von mav remeinEer frcrn 
vonr stndv in geogra 	1 nn imaginarv line in d:awn be:ween 

wo dehan in a nnE: 	:anl. :r will disnecn er tcuch at least 
de ndgen in tue c in:n ci:cuit. 
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The central pocket loop is similar to the plain whorl with 
its recurving ridges, bot this loop features an "obstruction" 
that appears at right angles to the direction in which the 
pattern fiows. The central pocket loop also has two deltas, 
hut an imaginary line drawn between them would not cut or 
touch the recurving ridge. 

The double loop type of whorl pattern consists of twa 
separate loop formations. The pattern is marked by two deltas 
and two separate and distinct sets of shoulders, er where the 
loap pattern seems to deadend. 

A fingerprine identified as an accidental whorl contains 
two or marc distinct types of patterns with twa or marc deltas, 
or a pattern that has same of the requirements for twa or 
marc different types, or a pattern that conforms to nane of 
the definitions. 

r.\ 	 GENTAL 
I'OGKET LOOF 

F'OUE3LE LOOF 
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Latent Prints 
If you have something on your hands—mud, wet 
paint, ink, grease, dirt, chocolate, blood—and you 
touch an object, you will leave a visible fingerprint. 
Visible prints are out in the open and easy to see. 

Touch a substance like softened soap, putty, 
wax, or tar—some squishy material your fingers 
sink into—and you will leave your fingerprints 
pressed into the material. This type of fingerprint 
impression is called plastic. lt also is a visible print; 
it is easily seen. 

Handle an object with your clean, bare hands and you will 
leave faint, invisible fingerprints on it. Irivisible or "hidden" 
prints are called latent fingerprints. 

In a criminal investigation, police 
experts search a crime scene look-
ing for latent fingerprints. When the 
police are able to find and recover 
these latent prints, they can use them 
to identify the suspect, if the person's 
prints are in police files. A finger-
print specialist compares latent prints 
recovered from a crime scene with the 
known (inked) fingerprints of suspects 
in the case or of other people who 
might have left the impressions. 



How the Process Works 

Comparing a To earn the Fingerprinting merit badge, you do not have to 
know how ehe police recover fingerprints left at the scene of 

fingerprfnt found a crime. But the process is interesting, and learning about it will 
at a crime scene heip you better understand the value of fingerprinting in 

law enforcement. 
wah tmpresnons The human body naturaily gives off perspiration and oils. 
taken from a Sweat pores dot the friction ridges on ehe fingers and paims, 

suspect s a and a little perspiration builds up on the ridges. Sweat is 
about 99 percent water, but it also contains solids such as salt 

highly skilled and acids. 

job Most police Anytime people touch an object with their bare hands, 
they transfer some perspiration and body oils to the object, 

forces have leaving a fingerprint or palm print. These prints are latent 

specially trained prints—usually they are invisible or only partially visible. 
Latent impressions on hard surfaces such as glass, metal, 

ofhcers who or furniture can be deueloped (made visible) by dusting with 
do the work. 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 photo- 
graphed for preservation. The print also can be "lifted" from the 

‚;+i 	‚ 	 -1-, 
‚ 	 .3i1L 	 vvitLx otflIy tupLasn,k,n.s,.k Lilfl., ct 

card as a permanent record. 
Latent prints on porous surfaces 

such as paper, cloth, and unpainted wood 
may be chemically developed. Different 
chemicals react with different substances 
that may be in the print, such as oil or fat, 
acids, or salt. The reactions make a col-
ored 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 devel-
oped only with a laser, a device that 

‚‚ 

	

	emits a powerful ray of Iight. The laser 
light makes ehe perspiration in a finger- 

You can try dusting tor fingerprints 	print shine, and while it shines ehe print 
using the techniques descnbed on the 	can be photographed. 
following page. 
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Dusting for Prints 
Dc you want to try dushng for prints, the way a 

fingerphnt specatist would ac a crime scene? Printsthaeare 
You WIii need 

1 cean,, cear gass er pasuc cup, or a cean Jar 

such es a bahyJood jar, wped cear of fingerprints 

1 smaH container oftacum powder er 

ceraohite cowder pressedntoa 
1 feacher er a soft brush 

II 	Adrcesvetape SOftfIeIdflg 

111 	Construchon paper iblack ifl you use tacum surce—ere 

oowder; 	if you usa oraphite powder: 
phc.torapbdas 

Magnftung gass 
they are. They do 

Step 1—Pub your Onger on your rose to aet more ot 

on your, finger. not needtobe 

Step 2—Carefuy put your other hand inside the vessei uev&oped 
ithe giass, cup, er ice to hoid it stW. Then teuch your 

OH 	finger ca the outside of the vessei to make a fingen 

print. Dc not othentse touch ehe outside of the vessef 

Step 3—Look tor the tingerprint ycu just made. Can other 

ycu see t? 

Step 4—Now dust er tag a tiny arnount of taicurn 

er graphite powder onto the print. Usa the brush er 

the bottcm haf of the feather the Part ciosest to the 

quLL to smooth the powder gentiy and eveniy over 

the prnt. Genth,i oiow oft any excess poweer. 

Step 5—Stick a smail gUce of adhesive tape to ehe 

print. Hoidneg ehe tape by one corner, carefuLy 	itt it 

off.The print shouid come up vJth the tage. 

Step 6—Stick, the Prim 00 bUck construction paper 

if you used taicurn powder, or an whhe construction 

paper if you used graphrte powder. 

Step 7—Use a magnifying gUss to examine ehe print. 

\iVhat pattern type is it? 
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Just as vou can see an overall view of a plowed farm field from 
an airplane, you ran easily see the general ridge flow or pattern 
shape of a fingerprint, often without needing a magnifying glass. 
An overall view of a fingerprint will show parallel ridge lines in 
tvpical loop, arch, or whorl shapes. 1  you are comparing two 
fingerprints and you ran see that the basic pattern or ridge fiow 
shape of ehe twa prints is quite different, ehen you know the twa 

a 	t frcz the same finger (er the same paim, 
foot, etc., 	u are rar paring palm prints, footprints, etc.). 

If the twO prints have the same 
general ridge fiow or pateern shape, 

ie Rest step is to compare ehe 
etails of the two impressions: the 

ridge endings, bifurcations  (Y-shaped 
deltas in which one ridge splits into 

wo), dots (very shore ridges that look 
--he dots), and combinations of these 
features. The fingerprine expere looks 
losely,  at the latent (unidentified) 

impression, selects a small group of its 
features, and memorizes their relation-
hip to each other and to ehe ridge 
ow. Then the exnere comuares those 
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Fibers, Flecks, Fi.ngerprints: Forensics 
Forensic scientists apply science to the detection of crime. Forensic 

scientists knovvn as criminalists use their knowledge of science to 

analyze the physical evidence of a crime—evidence that can include 

not only flngerprints but also fibers, hair, bloodstains, broken glass, 

twisted metal, wood spUnters, paint fiecks, 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. 

CriminaHsts try to link pieces of evidence together to show how a 

crime was comrnitted, or—sometimes—to help prove that a crime reaHy 

occurred. Forensic scientists are sharp thinkers, good with details, good at 

putting pieces of a puzzle together, and endlessly curious. 

Does that describe you? lt you want to learn more about becoming a 

criminalist, here are a few things you can do now to expiore this career field. 

• Contact your local police department and ask if you can tour the 

crime lab. 

• In 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. 

• Practico taking fingerprints, using the methods described in this 

pamphlet. Compare different sets of prints and see if you can 

correctly identify them. 

Beyond this level of detail, even finer features of unique 
ridge shape and thickness, and the location and shape of individ-
ual sweat pores (seen as small white circies on some fingerprint 
ridges), are used in comparison and identification. 

Human skin is flexible, and people move. Fingerprints left at 
the scene of a crime may be blurred and incomplete, unlike the 
carefully inked impressions set out in the numbered boxes of a 
fingerprint card. Because of these factors, there will always be some 
dlissimilarities between any two fingerprints made by the same 
finger. Fingerprint experts study the nature of friction-ridge impres-
sions for years to understand what are normal variations and what 
are unexplalnable differences caused by truly different fingers. 
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For an identification to be made, the friction-ridge details 
from two impressions must match without any unexplainable 
dissimilarities. Even one unexplainable difference means the 
fingerprints are not from the same Enger. 

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 detail that is present is clearly represented. 

Lost and Found 
From a phone booth in a southwestern city, a man 
cailed the police, asking for heip. When the officers 
arrived, they found a tau, young, red-haired man 
waiting forthem. He had a gun in a shoulder holster 
and he told police he did not know who he was or 
where he came from.The police took the man's fin-
gerprints and sent them to the FBI. The FBI matched 
the prints with a set that had been taken when the 
young man enlisted in the Navy, 11 years before. 
Using this information, the police were able to teil the 
amnesia victim his name and give him many details 
of his forgotten life. 

If the quality of the impression is poor, then a larger area of 
detail may be required before an identification is possible. 

Civil Versus Criminal Identification 
Fingerprinting is usually associated with police work. Identifying 
the parties who commit crimes is criminal identification. But 
fingerprinting has other uses, too. 

Missing persons, amnesia victims, casualties of war, and 
people killed in catastrophes such as explosions, fires, airplane 
crashes, epidemics, floods, and hurricanes may be positively 
identified by fingerprints. Often, if there are no known inked 
fingerprint records of a person killed in a disaster, it is possible 
to find latent prints on personal belongings at the victim's 
home or business. By comparing these latents with prints taken 
from the deceased, experts may make positive identifications. 
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This type of identification is known as civil—involving the 
general public. Several states allow children to be fingerprinted 
to heip police identify them if they get lost or are missing. 
People enhisting in the military, applying for gun permits, and 
seeking jobs in law enforcement, government, and child care 
are also usually fingerprinted. 

lt is fascinating to realize that the ridges we all have on 
our fingers, paims, toes, and soles can be used to identify the 
criminal, to clear the innocent, and to give back something 
precious—their names—to missing persons, lost relatives, 
disaster victims, and the unknown dead. 

‚hlld1 irM. TU l' 	 IU ori,rnt 	(‚o, Ih. 	bfikd 	 . 

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. 
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Computers and 
Fingerprints 
Today, Computers greatly simplify the process of analyzing and 
identifying fingerprints. Computers work with fingerprints in 

Biometric means two different ways: 

"Ute measuilng," • Automated Firigerprint Identification Systems are used 

and fingerprints 
to heip positively identify people frorn records in large 
fingerprmt files. 

are only one of • Biometric fingerprint systems are used to heip control access 
many unique and stop unauthorized people from entering a building, for 

example, or using a Computer system. 
foatures of human 

The main difference in the two methods is that the AFIS gives 
beings that can positive identification of a fingerprint in a file of thousands 
be measured and or millions of records. Biometric systems usually determine 

only that a fingerprint is somewhat similar (not necessarily 
compared. Some a positive match) when compared against one fingerprint 
other biometric registered to that person. 

methods measure 

hand shape, eyes, 

and faces. 

Biometric Systems 
Some banks, military bases, 
and government buildings, 
among others, have Computers 
that check the fingerprints of 
employees before letting people 
into Certain areas. These biomet-
riC aCCess systems are designed 
to Control aCcess, and they keep 
people out about like a combi-
nation lock. The chance that an 
unauthorized person might be 
able to guess the combination 
for a padlock is small. Similarly, 

' 	•1 

• . 
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the chance is small that an unauthorized person will have a fin 
gerprint similar enough to an authorized person's finger to fool a 
biometric system. 

AFIS 
Most police and government agencies with large fingerprint files 
use the Automated Fingerprint Identification Systems to make 
fast comparisons and positive identifications in a database of 
millions of fingerprints. Before the APIS, lt was necessary for 
police to carefully classify or group fingerprint records according 
to complicated rules, to avoid having to compare the thousands 
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 ciassification steps are no 
longer required. The APIS generally uses only Ioop, arch, and 
whorl pattern ciassifications. These are the same three pattem 
types you leam in earning the Fingerprinting merit badge. 

A person may be positively identified from only one fingerprnt, or even 

from a portion of one fingerprint.The purpose of having all 10 fingerorints 

on fingerprint cards was 
historically not because all 	 - 	

••... 
10 fingers were completely 
compared against each  
other to make an identifica- 
tion. AH 10 fingers had to 
be on record for the compli- 
cated ciassification formulas 
to work, so that only a small 
part of a large fingerprint 
file (that portion with similar 
pattern features on each f in-
ger) needed to be searched. 
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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 
bottorn of the page with the two letters identifying examples of that type. 

A c 

p F 

1. Loops 

and 

2. Arches—plain and tented 

and 

3. Whorls—plain, central pocket loop, double ioop, and accidental 

and 
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