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Abstract 

 

Modern methods of bloody fingerprint enhancement are difficult to execute due to various 

complications.  The main concern with existing chemical stains is the lack of adhesion to 

angled surfaces, which obscures ridge detail.  The current device for spraying these chemicals 

also decreases the amount of detail on the stained fingerprint due to low pressure and large 

droplets. The purposes of this  thesis  were to: improve  the chemical  staining by  introducing 

an  inert media to  increase the  viscosity of  the  chemicals for  better adhesion, and to  

propose a  spray  device with  higher  pressure and  superior  atomization for  the resulting 

product. 
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Introduction 

The History of Fingerprints 

The ridges and furrows on fingers and toes evolved to provide friction when gripping 

surfaces and permit the excretion of sweat and oil (Marieb and Hoehn, 2003).When surfaces 

are touched with bare skin, these secretions leave behind a duplicate of the print (Lee, 

2001).The discovery of ridge detail on fingers and toes has been dated even as far back as the 

Neolithic and Prehistoric Age. Impressions depicting this detail were discovered on many man 

made items such as bricks and carvings.  Dating back to ancient Egypt (1792-1750 B.C.) and 

early China (246 -210 B.C.), fingerprints were used as a personal symbol or seal.  Prints were 

used to seal official documents or to prove authenticity and even as a personal sign off 

following a name (Ashbaugh, 1999). 

The origin of fingerprinting as a form of identification has been disputed.  Sir William 

Herschel is most commonly credited as the perpetrator of this form in the mid-1800s.  Herschel 

used fingerprint sets as a form of identification for the East India Company to distinguish 

between the workers who looked so much alike.  He was not the first person to suggest this; 

he would instead be better credited as the first person to standardize ridge pattern 

identification in European countries.  Another pioneer in the field was Dr. Henry Faulds (late 

1800s).  He wrote a letter to Charles Darwin stating that ñfingerprints can be easily classified 

and ridge detail is uniqueò (Ashbaugh, 1999).  He referred to the Egyptians and Japanese who 

fingerprinted their criminals and suggested that it may be possible to capture criminals based 

on fingerprints left at crime scenes.  This letter was forwarded to Darwinôs cousin, Sir Frances 

Galton, who at the time was an advocator of a different method (Ashbaugh, 1999). 

In the late 1800s fingerprinting was given credit in the scientific community as an area of 

interest and study, but most believed it alone was just not detailed enough to identify a person.  

The lack of a classification system for large collections was not established and fingerprints 

seemed to only serve identification purposes in ten print sets.  Fingerprinting was under a lot of 
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scrutiny due to the rise of another, more thorough identification method that was popularized 

around the same time.  The first official scientifically based criminal identification method was 

developed by Alphonse Bertillon, known as anthropometry (Ashbaugh, 1999). 

Anthropometry detailed physical measurements of the human body.  Sizes, proportions 

and detailed written descriptions were used to catalog and identify individuals.  This method 

was first used in France, where criminals arrested in Paris were scrutinized and cataloged.  

Prisoners were put through a series of eleven measurement tests that each required different 

instrumentation.  The tedious method involved gathering numbers for height, head length and 

width, arm span, seated height, length of the middle and pinky finger, foot length, forearm 

length, ear length and cheek width.  These were selected based on the thought that weight 

gain or aging would likely not change these proportions much (Cole, 2001). 

Along with these numbers each criminalôs physical description was recorded in a 

similarly precise manner.  Eye, ear, and lip characteristics were noted; facial hair, hair color, 

pattern of hair growth, eye-brow shape and color, mouth shape, neck description, shoulder 

build, overall bodily build, chin shape, head contours, forehead, nose shape, race, skin color, 

attitude, demeanor, voice patterns and language were also noted. Even with the description as 

detailed as listed, the notes were usually less descriptive with rather general terms.  óMediumô, 

óaverageô, and ónormalô were commonly used phrases.  Common Police who were undertaking 

the identification task did not use terminology specific enough to distinguish characteristics.  

Bertillon then created his own scientific vocabulary to increase the detail and sophistication of 

the process (Cole, 2001).   

Problems with this system were noticeable when the practice moved its way to the 

colonies in the west.  The individuals being cataloged looked to the operators of the method to 

be rather similar.  There were also inconsistent measurements between operators running the 

tests.  The amount of instrumentation and time it took to collect all the information was 

overwhelming.  At about the same time, fingerprinting was making its own advancement.  For 
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fingerprinting to take the lead over Bertillonôs method, a classification system needed to be 

developed (Cole, 2001).  Galton, an original advocator of anthropometry, visited Bertillon and 

found the method less than impressive in application.   He turned his area of interest to 

fingerprinting around the 1890s and drew insight from the Herschel and Faulds letters sent to 

him by his cousin Charles Darwin (Ashbaugh, 1999). 

After studying various prints and patterns, a basic set of four fingerprint patterns 

emerged: the arch, tent, loop, and whorl (see Figure 1) (Lee, 2001).  A personôs ten fingers 

were cataloged using these patterns and a ten letter code indicating the type of pattern on 

each individual finger was recorded and filed.  Unfortunately, the variety with the four basic 

patterns was not enough and some ten letter identification codes were repeated often (Cole, 

2001).  Eventually, the small ridge characteristics that Faulds had previously referred to were 

identified and classified (see Fig 2).  These small detailed ridge patterns made up the four 

basic patterns (Lee, 2001).  With so many ridges and so many ridge characteristics, it is 

improbable that there are two people with the same fingerprints. 

 

 

Figure 1: Basic Fingerprint Patterns 
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Figure 2: Ridge Detail 

Ivan Vucetich, creator of another fingerprint analysis method, is also a man not as well 

known in the fingerprint field.  He devised a much more complicated system of identification 

which involved 101 classifications of prints; this method was too complex and difficult to 

understand to be used effectively.  He did however identify this qualitative visual technique as 

a science, and named it dactyloscopy, the science of looking at fingers.  His idea caught on 

and began tipping the scale away from Bertillonôs method (Cole, 2001).  However, Vucetichôs 

classification system was not popularized. 

Another man, Sir Edward Henry, was working on his classification system at the same 

time.  His filing system was based on four fractional values by placing the classification on the 

left hand over the classification on the right hand.  This filing scheme detailed print patterns on 

each hand.  The first value involved counting the number of whorl patterns on the fingers of the 

hand using a complicated mathematical formula.  The second value indicated further 

classification of each finger with the other three patterns, (tent, arch, or loop) each bearing a 

letter. The third fractional value indicated whether the patterns were inner or outer facing 

patterns, and finally the fourth fractional value counted the number of ridges in the pattern on 

the little fingers.  This system became known as the Henry System and is the most commonly 
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used method due to its ability to narrow the search for a matching fingerprint to a small subset 

of known prints using print details (Cole, 2001). 

Fingerprint analysis eventually became the forerunner in the forensic field.  One of the 

most well known cases of mistaken identity helped turn organizations in favor of fingerprinting.  

On May 1, 1903, a man named Will West was placed into the Leavenworth Penitentiary in 

Kansas State and his measurements were taken via the Bertillon method.  Westôs 

measurements already fit the description of a William West who was convicted of murder.  Will 

denied the conviction and stated that he was not the same man.  The prison soon discovered 

another man was already at the penitentiary for that crime.  The two men looked amazingly 

similar (see Fig. 3 and Fig. 4) and their Bertillon measurements were almost identical (see 

Fig.5).  The two men were fingerprinted and the prints were clearly distinguishable (see Fig. 6).  

This incident demonstrated the capability of fingerprinting to identify individuals who were so 

similar in features, and practically signed the death certificate of the Bertillon method (Cole, 

2001). 
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Figure 3: Will West Mug Shot (Cole, 2001)         

 

Figure 4: William West Mug Shot (Cole, 2001) 

 

 

Figure 5: Anthropometric Measurements of the West Men (Cole, 2001) 

 


