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BACKGROUND 

" EXECUTIVE SUMMARY 

This doa~ment reports on research and development. 
, 

activities cc:mducted by the, Project SEARCH Committee on State 

Identificati.,':'n Bureaus and its LaJcent Fingerprint Subcommittee. 

Pro:iect! SEARCH is a cooperat'ive effort of the criminal 

justice sys~c.ems of the 50 sta~es, banded together to apply 
"; I :( 

technology )to the criminal justice system of the United States. 

The workreiported in this document, as well as other efforts of 

Project SEilliCH, were funded by grants from the Law Enforcement 

Assistance;: Administration of the U. S. Department of Justice. 

Special appreciation is extended to Mr. Richard Velde, LEAA 

Deputy Ad:m:~nistrator, for his support of the project and his 

personal ai~tention to LEAA/SEARCH liaison activities. 

The objective of the study reported here was to survey, 
\ 

document, crnd evaluate the existing latent fingerprint systems , 

in use thr01~ghout the United States. 

Member~i of the Project Committee are shown in Exhibit 0-1 

and tho~e of the Latent Fingerprint Subcommittee are shown in 

Exhibit 0-2.' Gary D. McAlvey served as chairman of the Project 
:i 

Committee and Vincent Peterson served as chairman of the Sub-

commi ttee • '.1 

Administ~~ative services were provided by the California 
'i 

Crime Technol~~gical Research Foundation unqer the direction of 
" 

Douglas E. RO'ddabush, Executive Director. Mr. David G. Yamada 
" 

served as the administrative and technical coordinator of the 

project and prepared Part Two of the report. 

Technical staff services for the project were provided by 

Public Systems, inc., under the direction of Paul K. Worp1eli, 

SEARCH Project Coordinator. Mr. Gregory Campbell acted as prin

cipal" investigator fOl:' PSi on the project. Mr. John P. McGuire 

l' t 
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provided technical and analytical support and prepared Parts 

On,e and Three of the report. 

This effort was conduoted in parallel with a studX of de

veloping technology in areas possibly applicable to the latent 

fingerprint problem but not currently implemented. Examples 
r:::' 

of such areas include the development 

scanning fingerprint patterns and for 

of m~ans for automatically' 

classifying the scanning 

data into a code suitable for storage, retrieval and identifi

cation~, A separate report documents the results of that eff<:>rt. 

This report is intended to provide police administrators, 

heads of crime laboratories and heads of identification bureaus 

with :i_nformation on existing latent fingerprirt? systems and 

guidance' in selecting from. available s'ingle 'fingerprint search 

systems. 

TASKS 

In conducting the study, the foll'owing tasks were performed 

using the'methods described. 

• Existin.g latent fingerprint systems were identified by 

means of a letter and,telep1;lonesurvey. 

• Data were collected on identified existing systems 

through a survey ques,tionnaire m~iled, to 109 agencies. 

• After a review of the 71 que'stionnaire responses, the 
subcommittee and staff selected typical latent finger ... 

print systems, foradditi,onal study. 
, 'j 

• Subcommittee and staff members, conducted on-site reviews 

and documentat,ion of nine selected, systems • 
. , 

• ,The. staff evaluated the existing latent fingerprint 
systems using the collec.ted data and si,te visi t docume~fr 

tation. 

4 

ORGANIZATION, 

':-'pollm'J'ing the Executive Summary; the report is organized 

as follows: 

PART ONE: APPROACH AND FINDINGS 

" This part. of the report presents a detailed 
description of each of the tasks conducted during 
the study and reports on their outcome. It begins 
on page 15. 

PART TWO: OPERATIONAL SYSTEMS DESCRIPTION 

This part of the report documents the informat.ion 
obtained concerning those latent fingerprint 
systems selected for intensive review and on-site 
visits. It begins on page 68. 

Appendix A: Questionnaire Responses 

This Appendix includes a sample of the questionnaire 
used to survey the various agencies and presents, in 
tabular form, the responses received to the question
naire. It begins on page A-I. 

Appendix B: Classification System Description 

This Appendix presents a detailed description of 
each of the distinct single fingerprint classifica
tion systems reported in the questionnaire survey. 
It begins on page B-1. 

Appendix C: Hood-Taylor Palm Print Coding System 

This appendix describes a palm print coding system 
reported by the Shreveport, Louisiana Police 
Department. It begins on page. C-l. 

QUESTIONNAIRE RESPONSES 

Of 109 questionnaires mailed, 71 responses were received 
from: 

39~ agencies with currently operational latent 
fingerprint identification systems; " 

17* agencies with latent fingerprint identification 
systems 'that are about to be operational or in the 
planning stage; 

5 agencies with currently inactive latent fingerprint 
identification systems; and 

*One a.gency responded twice, concerning both the current system 
and a planned update. 

5 
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11 agencies havingne such system. 

Of the 39 eperatienal syste~, 23 use the Miracede search 

and retrieval equipment. This equipment uses a fingerprint 

image data base and ceditlg infermatien which ,is maintained en 

reels .of film. The fiim ceding is searched in respense te an 

inquiry c.oncerning latent ;fingerprints. 

Three eperatienal systems useq.,cempletely autemated 

search and retrieval equipment, including cemputer capability 

and either micrefilm, micrbfic~e, .or viqeetape image sterage 

capability. 

Thirteen eperatienal systems empleyed manual search and 

retrieval .of files .of fingerpri~t cards~ . ~ \\ 

I 

Twenty distinct classificatien syst\9ms were reperted as 

used in cennectien with latent fingerpri~it identification 
, " 

systems. 

An analysis .of the questiennaire respenses is pr:~sented 

in Sectien 1-3, beginning en page 26. The actual quest:j..en

naire respensesfer each agency are presented in Appendix A. 

The classificatien systems are'described in Appendix B. 

ON-SITE VISITS OF SELECTED SYSTE~lS 

Based en a, review .of the questienn'1ire respenses, nine 
,,-

agencies with eperatienal systems were selecte~ fer intensive 

review and en-site visits. These agencies wer~ selected as 

typical ~'gencie'; having one each of: .' ( 

• .one' .of six fingerprint classificati.9n\}~·fjlemes, 
• .one .of three ima:ge sterage media, a~d 
• .one ef2tl;l:):'eesearch a~d 'retri~val metheds 

in cembinatiens which were represeIltative of ,all the systel,!\s 
'i 
\~ 

r.epo.rt~d ., \, 

6 

.. Exhibit '0-3 lists the;. nine agencies visited aleng with 

descriptive inferma tiencencerning each sys.tem. .A .n:arra ti ve 

.of the site selectien precedure is given in Sectien 1-2. An 
r . 

ev;aluatien' .of thedata,cellected from these agencies is 

presented .in Sectien 1-4 •. .Detailed descrip~~iens .of each 

'system are presented in the Sectiens of ,Part Two listed in 

the last ce~umn .of Exhihit 0-3. 

SYSTEM SELECTION-CONSIDERATIONS 

Within,Sec,t'ien 1-4,fellewing the evaluatien .of the 

vis'ited eperatienal,systems, the infermatien Which, fellews is 

, p:r:esented ' te . pr.ev·i de a range .of eptiens. which a law enferce

ment agency. admini'str,ater' may cens:i:der prier te establishing 

a .latent- ftingerprint s,ystem. 

Frem all .of the systems reperted, feur system cenfigura

tiens were selected as representing the basic eptiens 

available. 'rhese were: 

• The Miracede search and retrieval equipment 
empleying micrefilm images as the data base; 

• A micrefiche/micrefilm image file with the 
capabili~y .of a cemputerized data base ·search; 

• A videefile system.empleying a vi dee tape image 
and'data base file 'and having a cemputer search 
capac'i ty; .and 

• A mahual sYstem utilizing fingerprint cards. 

The system listed secend is prebably the~est general in that 

it describes a configuratien which, in its varieus forms, is 

available frem s'everal manufacturers. 

-:2\ lis~ting .of a .number .of parameters that can be asseciated 

.with these systems -is presented in Exhibit 0-4. These param

eters. -were develeped fr.om the cellect.ed'system data. 

7 
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EQUIPMENT ANNUAL SYSTEM DESCRIPTION 
SEARCH TECHNIQUE 

(Hardware) 
COST OPERATING DATA BASE REFERENCES 

AGENCY STORAGE MEDIUM CLASSIFICATION SCHEME FILE ORGANIZATION $ (OOOs) COST FILE SIZE Section Page 

Oakland, 'CA 
P.O. 

Dade Co., FL 
P.S,D. 

Miami, FL 
·P.D. 

Atlanta, GA 
P.O. 

New Orleans, LA 
P.D. 

Shreveport, LA 
P.O. 

I Boston, MA 
P.D. 

Nassau Co., NY 
P.D. 

HQ, R.C.M.P. 

/ 

Microfilm 

Fingerprint cards 

Fingerprint cards 

Ml:crofHm 

Fingerprint cards 
(one per finger) 

Microfilm 

Fingerprint cards 

Microfilm 

Videotape 

:-' 

.Computer 

Manual 

Computer listing 
Manual lookup 

, 
Miracode Equipment 

Manual 

Miracode Equipment 

Manual 

e 
Computer 

Computer 

3 digit/finger 

5 finger (separate h~~ds) 
1.-2 characters/finger > 

8 character/finger 
(Russak) 

3 digit/finger 
(Miracode system) 

7 character/finger 
(Battley) 

6 or 9 digits/finger 
(Hood-Taylor) 

5 fingEir (separate hands) 
1-2 characters/finger 

4 digits/finger 

8 characters/finger 
(Battley) . 

Microfiche (stored in 
order of filming. 

Right and left hand 
filed by thumb and 
index finger pattern 
and geographic area. 

Cards stored by ID 
number. Computer sort 
cross referenced. 

Reels of film (stored 
in order of filming). 

Each finger filed 
separately and accord
ing to pat'terl'l. 

Cassettes of film 
(stored in order of 
fillning) • 

Right and left hand 
cards stored by p~ttern 
classification system 
'order 00001, 00002, ••• 
88888. 

Cassettes of film. 

Sets of fingerprints 
(accessible by any or 
all fingers) stored by 
geograf~icregion on 
videotape in order of 
fi~ming. 

{.:--... 

Exhibit 0-3. SUMMARY OF DESCRIPTORS FOR SYSTEMS REVIEWED 

$100 $18,000 

N/A $10,000 

N/A $29,000 

$17 $3,600 

N/A N/A 

$35 I $34,000 

N/A I $18,.000 

$72 $28,000 

$1,500* $100,000 

*Cost of entire 
videofile system 

H,OOD 

7,500 

1,600 

31,000 

10,000 

5,000 

35,000 

6, QOO 

19,000 

v( 

~·-~~~:;:::::::T:~=~z~;::r::::;..::::::::::~;~:::.::}:::.:~;:::~::.::~:;·~:::-~=~-.'.~:~.::~.--:-~~.~~=-::~'~-~~~~.-:~~:--'-~. 

APPROXIMATE AVERAGE 
NUMBER OF TYPICAL MONTHLY 

2-1 

2-9 

2-6 

2-4 

2-7 

2-2 

2-8 

2-3 

2-5 

OBSERVED RECOMMENDED* EQUIVALE;NT ANNUAL LATENT AVERAGE 

ID 

STORAGE SEARCH CLASS.IFICATION DATA BASE DATA BASE COST OF FULL TIME OPERATING SEARCH MONTHLY 
MEDIUM TECHNIQUE SCHEME RANGE RANGE EQUIPMENT EMPLOYEES COST VOLUME HITS 

I 

Microfilm Miracode 3 digit : l-31K 2-l0K $40K 0.5-1. 5 $15K 30 3 

Microfiche/ Computer 3 digit 6-l4K 8-20K '$lOOK** 1. 5-2 $20K 50 5 
Microfilm 

-Videofile Computer Battley 19K l5-50K $1.0M** 6-10 $lOOK 200 20 

Fingerprint Manual 5 finger 2-74K 2-6K N/A 1-3 $25K I 20 I 2 I Cards 

*Based on efficiency of search and data base maintenance considerations. 

~*Since these equipments would not be dedicated to latent activities. the cost borne by those.activities should be an 
. appropriate percentage of the figure showri 

Exhibit 0-4. LATBNT SYSTEM SELECTION PARAMETERS 

~ 

68 

197 

159 

126 

180 

86 

190 

I 
106 

137 

VISITED 
AGENCIES 

HAVING 
COMPARABLE 

SYSTEMS 

Atlanta 
( Shreveport) 

Oakland 
(Nassau) 

RCMP 

Boston 
Dade Co. 

(New Orleans) 

,) 

I 
I 

-:.--: 

./2" 
co 

<' 
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,\ 

j, 
I 
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The classification schemes suggested for each system are 

not meant to be rigid. Other schemes can be employed as well~ 

"Coding schemes more'complex than a three""'digit,one, require 

additional data base'encoding effort. The complex Battley 
system is suggested for the Nideofile because it has been 

tested operationally", A modified vers,ion of the simp.l~ NCIC 

system is planned for use on the Videofi1e syste\in being 

implemented by th,e Illinois Bureau of I~dentification. 
r 
> 

It should be noted that the recommended data base range, 

is 'generally smaller than that observed in operating systems 

during the 'study. While 'the 'reconunendations are'intended to 

.be flexible, they were selected as the 'range of ,file size 

which could be handled efficiently by the system. Manual and 

Miracode'systems are limited to the smaller ranges of data 
base because of the inefficiency of manual search itself and 

the time involved in searching a large (many reel) film data 

base with the Miracode equipment. 

Tpe equipment costs, estimated number of full time 

equivalent employees and typical annual operating costs were 

developed from the survey and on--site visit data for ,each type 

of system. They ar~ intended to indicate the various cost 

brackets available. 

The average monthly latent search volume, while not rigid, 

is intende,d to be typical for IPach system having operating 

personnel conuni tments in the range lis ted. The expe,cted "hit" 

rate, while basically unpredictable" is chosen as ten per cent 

of the search volume for each system. . 

10 

SUMMARY OF FINDINGS 

The following is a summary of the principal 'findings of ., 

the study: 

. • A variety of single' fingerprint classification 

s.chemes ·tfre in use throughout the United States. 

The ran~'e 9f suc'h schemes runs from simple systems 

classifying one or two parameters per finger to 

complex systems classifying as many as eight to 

ten parameters per finger. 

• The. classification scheme used by an"age:ncy is not 
necessarily a funct'ion of the filing or search 

~ , 

proce'dures employed, but some classification 

schemes tend to be used in conjunction with certain 

search and retrieval equipment. 

• The amount bf detail included in a classification 
scheme affects the selectivity of the search 

procedure. In general, the more complex (detailed) 

the c1assification~cheme, the smaller the number 

of candidates returned in response to a search 

argument. 

• The storage media used for fingerprint images were 
in most cases fingerprint cards stored in file 

drawers or microfilm images stored on reels of 

"film or in microfiche equipment. Two agencies 

reported u~e of video tape for storage of finger

print images. The search and retrieval methods 

used included: "manual search of fingerprint 

cardfi1esie1ectro-mechanica1 equipment for 

" searching reels of film using alight scanning 

devipe to read coding on the fi1mi and computer 

equipment to al10H programmed search of data 

bas,e parameters maintained on computer storage 

devices, e.g., discs, and tied to fingerprint 
. , 

image files. 

11 



• Because of the increased selectivity of 
classificatign systems employed with automated 

search equipm~I),t, the actual time (reviewing 

candidates' cards) used in.automated search is 
much less than that for a manual system. Even 

with the 1i1l1ited()data available, this tends to 

justify the cost of automatic search equipment. 

The drawback to this conclusion is the cost of 

reclassifying a manual file data base to a new 
system suitable for us~ with automatic search 

equipment. 

• A large percentage of tbe questionnaire 
respondents had placed their latent fingerprint 

systems in operation only a short time ago or 
were about to do .~o. Consequently, some of the 
responses are only estimates based on limited 

operation. ' 

• All latent print systems have various mj ... nimum 

ridge detail requirements. It should be under
stood that no latent print system known today will 

handle all latent fingerprints. 

RECOMMENDATIONS 

Recommendations are made for law enforcement agency 

administrators to consider when establishing latent finger-

print Systems • 

• The.cost effectiveness of a latent system should 

be considered in relat;ion to that of other 

investigative processes. 
" . v 

systems If 

r'"",>--J/ J . !,.---...:::--:/ 

'It 
• Available computer capability that can be ~(US~)'d in 

. ~, +) t 
conjunction with search and display equ~pm~l}>~;' 0 

establish a latent system should be considered. 

• The labor savings provided by automated 

justifies their initial cost. 

12 
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Recommendations for further research "are: 

• More accurate measurement should be made ofl'3ystem , 
performance parameters, including selectivity: and 

re1iabi1i ty. .~! 

\\ 
• A rE?,!view of the operation and productivity of 

latent systems, particularly those that have 

recently become operational is recommended for 

approximately two years in the future. 

'. Operational testing of automatic f~ln.gerpri~t 
classification equipment should be undertaken. 
This is recommended because of the large, amount 

of effort expended by agencies in manual class

ification of fingerprints. 

13 
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.PART ONE 

APPROACH AND FINDINGS 

section 1-·1: Ihtroduction 

sectic:m 1-2: System Identification, Data 

and site Selection 
r.,:, 

section 1-3: :\ Questionnaire AIlalysis 

section 1-4: Evaluation 

. , 
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COlle"cti on, .. 

Section 1-1 

INTRODUCTION 
,\ 
LJ 

This report documents the technical activities' in support. 

of the Project SEARCH Latent Fingerprint Study. Project 
direction was provided by the Latent-Fingerprint Subcommittee, 

of the Project SEARCH State Identification Bureau Project 

Committee. The purpose of the study was to survey, document, 

and evaluate the existing latent fingerprint systems through

out :the United States .and the system at the Royal Canaf;£ian' 
,.;" 

Mounted Police Headquarters. This.report is intendeCf to 

provide police administrators, heads of crime laboratories, 
and heads 6f identification bureaus with information on exist

ing latent fingerprint systems and guidance in seiecting'from 

available single fingerprint search systems. 

The six tasks performed in conducting this study were: 

1. the identification of existent latent fingerprint 
systems; 

2. the collection of data on existing systems; 
3. selection of typical latent finger,print systems 

for review; 
4. on-site review and documentation of selected 

systems; 
5. existing system evaluation; and 

6. project documentation. 

Each of these tasks is described in detail in the remainder' of 

t.he report. 

, 
The responses'obtained:to a survey questionnaire mailed 

to 109 agencies are presented in Appendix A",The details of 

all manual single fingerprint classification schemes reported 

are given in Appendix B. The description of a palm print 
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classification system reported is contained in Appendix C. It 

should be noted that this document does not report on the Sub-
1/ 

committee and staff efforts to investigate the st.ate-of-the-art 
and newly emerging technology in t~e area of automatic scanning 
and classification of fingerprint patterns. A report to be 

published separately will document that activity. 

THE LATENT FINGERPRINT EVIDENCE·IDENTIFICATION PROCESS 

To provide a framework for the discussion of the various 

tasks undertaken in the study and the subsequent. material 

presented in the report; a brief description is given here of 

the processes.~frivo+ved in attempting to identify suspects from 
. , 

latent fingerprint evidence. Two basic processes will be 

described: the first is the search of latent fingerpri.nt 
(;. 

evidence against the fil.es of fiJlgerprints of individuals 
known to have committed the )types of crimes that generally 

result in latent fingerprint evidence; t~e second is the search 
of the fingerprints of individuals, charged with ce~tain kinds 
of crimes, against latent fingerprint evidence of previously 

(. 

unsolved cases accumulated in the files. 

Latent fingerprint evidence is presented to fingerprint 

examiners to effect identification by comparing t~e latents 
with e~isting inked fingerprints. Procedures involved in 

searching latent fingerprint evidence against a file of 
offenders can be described with reference to Exhibit 1-1-1. 

The latent fingerprint evidence is studied and classified 

according to some system devised for cataloging the parameters 

of the fingerprint pattern and detail. There are quite.a 

number of such classificatio~ schemes, which are described 

later in ·the report. All of them result in fingerprint param
eters which enable the technicians to perform a search against 

the file of fingerprints of known offenders. The files are 

16 

organized accordin~f to the parameters used in the classification 
scheme. of the agency under consideration. Frequently other 
evidence, such as a witness report, enables the technician to 
employ other sear:ch parameters-- a suspect description for 

instance--in the file search, as indicated in Exhibit I-I-I. 

After the search has been completed a respondent list, that is, 
a list of possible candidates whose fingerprint parameters 
agree with those on which the search was based, is available 

to the technician. In the .case of a manual system, the actual 
fingerprint cards constitute the list to be searched. A 

comparison of the latent fingerprint evidence and the finger
prints of the respondent is usually made visually and if~a 
sufficient number of identification points occur, then an 

identifica'tion for this particular case results. If no identi
fication occurs, then the latent evidence is filed with the 

,other open cases involving latent fingerprint evidence. The 
process jus: described is the one most commonly used by la\'l 
enforcement agencies in attempting to solve crimes using 

latent fingerprint evidence. As a consequence, most of the 

descriptions of classification schemes,. search techniques, 

file organization and image storage media given in the remainder 
of the report are related to fingerprint systems which employ 
this pr0gess. 

The second process, that is, searching the fingerprints of 
new arrestees against the files of open cases involving latent 
fingerprint evidence, is used in many places. It is less 

formal in that it usually involves a manual search procedure 
and does not .';nvolve 1.' t t' ... nves men ~n a great deal of equipment. 
A number of' agencies responding to the questionnaire indicated 
that they do not employ this procedure. 

17 
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The fingerprints of certain new arrestees are of interest • 

For example, narcotics arrestees might be the suspects in some 

burglary cases because of the connection between the need for 

funds to support a narcotics habit and the frequent burglarizing 

of 'property to obtain merchandise or materials for sale for 

ready cash. Some agencies have indicated that this particular 

search process ,has a high payoff among juveniles who may tend 

to operate repeatedly in the same geogr-aphic area. 

The fingerprint cards are examined and the pattern type of 

the various fingers noted. This enables the technician to per

form the search. Classifying the fingerprints with anything more 

than some rudimentary scheme, such as pattern type, is probably 

not fruitful because the file is generally organized by crime 

type and then by individual case, with notations indicating the 

, patt~rn' types of latent evidence. associated with the crime. In 

any c~se, having the pattern types of the Iiew arrestee, 'a search 

is made against the open cases (see Exhibit 1-1-2) to determine 

whether any open cases contain the same pattern type that might 

be examined in more detail. Occasionally, there is ,other infor

mation on thearrestees, such as modus operandi (MO) or the 

geographic area in which he was arrested or suspected of having 

operated. These parameters can help to narrow do~.,n the search, by 

limiting the area of the file to be searched. After cursory 

sea!,ch, a list of possible cases in which a match could take 

place results. Comparis,on, of the fingerprints with the latent 

either ~esults in-cases that are cleared or not matched. In 

the case of no match, the f~ngerprint cards of the new arrestee 

may be filed in the known offenders file. 

\' . 
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Section 1-2 

SYSTEM IDENTIFICATION~ DATA COLLECTION, 
AND S!TE SELECTION 

This section of the report describes the first· three tasks 

of the'O study • 

SYSTEM IDENTIFICATION 

The ~nitial activity of the project was to identify, as far 

as possible:, all significant .latent fingerprint storage and re

trieval systems within the United States. This was accomplished 

by sending letters of inquiry to the managers of all state identi:

fication bureaus with a telephone follow-up where warranted and 

bymak:ing inquiries of the members of the Project SEARCH State 

Identification Bureau Project Co~ittee concerning existing 

latent fingerprint systems which had come to.their attent~on. 

In addi t.ion, a list of agencies that had purchased the Koda~ . 

Miracode microfilm search equipment for use with fingerprint infor-' 

rnation was obtained. 

The names of agencies obtaine~, in these ways were used to 

compile· a mailing list for a questionnaire concerning latent finger

print storage and retrieval systems. It was realized that many 

but not all of the.agencies with latent systems could be identified 

in this way. Neve~theless, the list was large enough for selection 

of typical systems of various types. 

DATA COLLECTION 

Having'~stablished a list of agencies thought to have latent 

fingerprint systems, a survey questionnaire was designed to be 

self-administered by representatives of the agencies. The question

naire contents was based on a list of substantive data elements 
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These included: classi- II 
\~ 

fication scheme; filing scheme; geographical area served, popu- l~ 
lation served; ~plementation date; minim~m. finger~rin~ detail. Fl 
developed during conduct of the task. 

for ,search; search parfiimeters (othe,?=' than fLngerprLnt LnformatLon); 1;1 
data base size! c>;iteria for inclusion in data base; purge <::ri- II 
teria; search and identification rates; classi:fication and search r·l 

'. times;'use of palm prints; staffing, source of latent evidence; it 
elimination print submission procedure; and desirable imEr,:.ovements ! ~ 
to the latent system. ' \J j t 

1}. reproduction of the questionnaire format is presented in 

Appendix A. 

After an initial mailing to 109 "aqehcies ,54 responses were 

received. A follow-up letter to initial non-respondents resulted 

in 17 additional ,responses for' a 'tbtalof 71 responses. 

The returned questionnaires were analyzed for similarities '\ 

and differences and to provide information for the next task: 

the selection of a number of systems for intensive review. 

The responses to the questionnaire are presented in Appendix A 

and. the results of the questionnaire analysis are preseri'ted in 

Section 1-3. In general, there were four respondent groups: 

those with operational systems; those planning or installing 

new systems; those with deactivated' (no longer operational) 

systems; and those with no systems. 
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The initial 'analysis of the questionnaire responses served taLi 

divide the various respondents into natural categories.. The l J 
basb £OI; such a division was the variety of classification sChemeid 

SITE SELECTION 

.' .. ' . [l 

the types of storage media for fingerprint dardS and the search 11 
t",chnigues employed ."..' bl 

\~l 
I.:·'" 
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c assification There were, among the respond'ents, SL' x 1 

scheme's with a number of variations.' The six schemes were: 

.A 3-digit (basic Miracode) system 

• A 4-digit extension of the 3 digit system 
.• The Russak system (Miami, Florida Police Department) 

• The Battley system 
• The five finger '(separated hand) system 

'. The Hood-Taylor (6.and 9 digit) systems. 

c assLfLcation systems reported by A'd'escription of all the 1 " 

the questionnaire respondents is presented in Appendix B. 

, Thr~e storage media were reported ·for fingerprint images: 
fLng.erprLnt cards, microf,ilm and videotape. Three search tech-

niques wel:e also reported: manual 

and the Miracode (light scan/c,oded 

search, computer aided search 

film) search system. 

In selecting latent fingerpriht systems for intensive rev~ 
a cros t" ~ew, '. s sec Lon of respondents with operational systems was 

selected in order to include each of the lL'sted classification 

schemes, storage med' d : La, an search techniques. Exhibit 1-2-1 

shows the agencies 1 t d b , '. se ec e y the Latent Fingerprint Study Sub-
cO~1ttee Ln accordance with the above criteria and indicates 
wh~ch of the sele t' . ' c Lon parameters t~e agency's system sat' f' 
The Dad C ' loS Les. 

e ,ou~ty PublLC Safety D.epartment;8 Lat;.ent System had 
character1stLcs found among the other" t th .". S'l. es. . However , because 
, e qu.estLonnaLre ,response indicated a ,relativel,y larg mb" 
1dent'f' t' . ' e nu er of 
. , L 1ca loons and because it was located-in th M" , e same city as the 

J,.amL Police Department, it was added to the list. 

s To conduct the infensive review, of these agencies' latent 
, ystems, oI?-e ,.member of ,the technical staff and at least one member 
of 'the Subco,mmittee visited the agency and were briefed on the 
operations of the' system.' (I th .. n " e case of the Royal Canadian 
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Exhibit 1-2-1 

LATENT FINGERPRINT SYSTEMS SELECTED FOR INTENSIVE REVIEW 
AND SYSTEM PARAMETERS 

CLASSIFICATION STORAGE SEARACH 
STATE/AGENCY SCHEME MEDIUM TECHNIQUE 

3 4 R B 5 H T L C M V M C M 
U A o A .' A I I . A 0 I 0 D F 

<) 

I , I S T I 0 Y R C 0 N M R 

G G S T N 0 L D R E U P A 
I I A L" G - 0 S 0 0 A U C 
T T K E E R F T I:. T 0 

Y R I A E "0 
L P R [' 

M E 

CAL I FORNIA 
Oakland P.O. X X X 

FLORIDA 
Dade Co. P.S.O. x' X X 

Miami P.O. X X X 

GEORGIA 
Atlanta P.O. X X X 

-
LOUISlANA 

New Orleans P. D. X X X 

Shreveport P.O. X X X 

MASSACHUSETTS 
Boston P. D. X X " X" 

", 

NEW YORK 
Nas s auco. p .0. X X X . 

CANADA 
HQ, R.C.M.P. X X X 
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Mounted Police, only a member of the technical staff reviewed 
the system.) The documentation resultl.'ng f 

rom the site visits 
is presented in Part Two of this report. 

1\ 
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section 1-3 

QUESTIONN~IRE AN~YSIS 

In this 'section of the report, the questionnaires received 

in response to the survey of agencies that were assumed to have 

latent fingerprint identification systems are analyzed. ~i. total 

of 109 questionnaires were initially distributed through the 

within three weeks, 54 responses had been obtained. A 
mail. 
follow-up l~t~r was used to encourage a r.e sponse from those who 

haaJnot returned the questionnaire. subsequently, 17 question

naires were received resulting in a total of 71 re'sponses. 

,', 
.. ' 1 : 

A review of the preliminary questions on the questiormaire 

resulted in a sorting of the response.:s into four groups: 1\ 

• 

• 

• 

• 

Agencies with currently operational latent 
fingerprint identification systems. 

Agencies with latent fingerprint identification 
systems that are about to be operational or in 
the planning stage. 
Agencies with latent fingerprint identification 
systems that are currently inactive. 

Agencies with no latent fingerprint identifica

I'; . 

II 
r~ I' i~ 

til 
.l.i ; r 
! ·t 
IJ 
Ii 
Ii 

II 
l 1 
rj 
! I 
I'l \, i 
\'1, 
II t 

\ ' 
1 ! 
I I" I ' 
! ,'~ 
I !' ) ,t 

Exhihit 1-3-1 lists the ;responaipg agencies sorted according 1.1 , ~ 

to these groupings. The questionnaire analysis in this section \-1 

tion system. 

. I .~ 

is based principally on the responses in Group 1 concerning opera-I· I 
tionalsystems~ Some brief description is given concerning the. L} 
implemeptation plans of the respondents in Group 2. The- responsest·~ 
of those in Group 3 can he found in Appendix A. It should he 1 .. 1 
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Exhibit 1-3-1 

uest~onnaires Agencies Responding to Su:t;"vey Q . 

Group 1: Operational Latent Fingerprint Identification Systems 

ALASKA 
Anchorage Police Department 

CALIFORNIA 
Berkeley Pblic@ Department 
Los Ange1es'County Sheriff 
Los Angeles Police Department 
Oakland Police Department 
Orange County Sheriff's Department 
Sacramento Police Department 

l?LORIDA 
Dade County Public Safety 

Department 
Miami Police Department 
Palm Beach County Sheriff's 

Department 
West Palm Beach Police Department 

GEORGIA 
Atlanta Police Department 

HAWAIi]: 
Honolulu Po1ic(~ Department 

ILLINOIS 
DuPage County Sheriff's Office 

KANSAS 
Kansas City Police Department 

LOUISIANA 
New Orleans Police Department 
Shreveport Police Department 

MASSACHUSETTS' 
Boston Police Department 

MINNESOTA . 
Minneapolis Police Depar~ment 

MISS ISSIPP'I 
Jackson Police Depa;rtment' 
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MISSOURI 
Kansas city Police Department 

NEW JEru;:J~:Y 
Atlantic "County Sheriff's 

Department 
East Orange Police Department 

NEW YORK 
Nassau County Police Department 
New YO:k Division of Criminal 

Just~ce Services 
Rochester Police Department 

NORTH CAROLINA 
Charlotte Police Department 

OHIO 
Cincinnati Police Department 
Cleveland Department of 

Public Safety 

OREGON 
Wasington County Sheriff's 

Office 

TEXAS 
Austin Police Department 
Brownsville Police Department 
Ga1v~ston. Police Department 
Har1~ngen Police Del:lartment 
McAllen Police Depal~tment 
Texas Department of Public 

Safety 

VERMONT 
Vermont Deparbnent of Public 

Safety , 

WEST VIRGINIA 
,Charleston Police Department 

CANADA 
Headquarters, Royal Canadian 

Mounted Police, Ottawa 
Ontario . , 



Group 2~ t t FJ.'nger· print Identification systems Planned La en 

CALIFORNIA 
LoS Angeles County Sheriff 

COLORADO 
Denver police Department . 
Lakewood Department of PublJ.c 

safety 

FLORIDA 
Pensacola police Department 

GEORGIA 
Savannah police Department 

ILLINOIS 
Il.1!nois Bureau of Identification 

MARYLAND 
Baltimore police Department 
Montgomery County Depart~ent 

of police , 

NEW JERSEY 
Elizabeth police Department 

.>;ersey city Pelice Depart~ent 
Newark police Department 
Paterson police De?artment. 
Trenton Department of PublJ.c 

• ,j 

Safety 

OHIO ' 
Columbus police Department 
Toledo police Department 

OKLAHOMA 
~ulsa police Department 

OREGON 
portland Bureau of police 

Group 3: 
Currently Inactive Latent Fingerprint Ic;1entification 
systems 

CALIFORN:tA /)) . 
CalifornJ;d""15epartment of. JustJ.ce 
Richmond police Department 

PENNSYLVANIA 
Pittsburgh Bureau of police 

KANSAS 
Kansas Bureau of Identification 

VIRGINIA 
Nerfolk police Department 

i ~ 
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,No Latent Fingerprint Identification systems II 
MARYLAND 11 

Group 4: 

ALABAMA 
Huntpville police Depart~ent 
Montgomery police Department 

CALIFORNIA 
San Diego Sheriff's Department 

DELAWARE 
Delaware State Pelice 

DISTRICT OF COLUMBIA 
washingten I.D. Bureau 

lLLINors 
Chicago police Department 
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Bal tifndre county police Departm~} 
tt 

NEVADA . . 
Divisfon of IdentifJ.catJ.on., and 

conununications 

NEW JERSEY . 
Vineland police Department 

I f 
1'1:. 
\''Jo-t 

t J 
i ~ 
1 1 
\: ~ 
l':i t -', 
I',' 

OKLAHOMA f. '.'t.! Ardmore police Department 0' ! 
I· ' 

PENNSYLVANIA \.! •• ~ 
Philadelphia police Department L~ 
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neted that most of the agencies responding that the~r system 

was currently inactive, indicated that the reason for this was 
either a lack .of funds .or alack of sufficient manpower to 

operate the system effectfvely. Some of the agencies are 

anxieus to return the system to an operatienal status. 

Analysis of Questionnai:res' RedeiV'ed frem Operatienal Systems 

The initial analysis of the questionnaire responses from 

operational systeIns was p'erformed by g~ouping them according 
to populatien and comparing the responses to questions in the 

surv~y concerning data base, size, the volume of searches, 
identifications, etc. The respondents were then further 
subdivided according to the age of the system, the times 
required to classify a set of fingerprints for the files, 

" 

search times, etc. Th~ sEcond sorting initially divided the 
respondents into those having a Miracede search and retrieval 

'/ 

sY~t:,em, 'those having automated search and retrieval equipment 
o{'other manufacturers, and those having manual systems. This 

initial sorting was further divided according to the single 
fingerprint classification system employed by the agency. 

An initial sorting of the questionnaire responses was 

made according to the pepulatien served by the agency responding. 

Fer qeveral,population groupings, a chart was prepared listing 

the jurisdiction .of the agency, the population, the date of 

implementatien, the size of the data base, the number .of 
. searches and hits per month, indication of whether the system 

was automatic or manual, the times required te classify sets 
()f prints, to. classify latent prints, to enter data into the 

. '" 

search and retrieval system, the average search time, the 
classification system, and the number .of full-time equivalent 
empleyees operating the system (e.g., 2 empleyees spending 
50 per cent .O'f ~:jime = 1 full-time equivalent employee) • 
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Examination of the responses within the various population 

groups indicated no particular unifying thread that would 
tend to lead to a conclusion regarding any of the described 

parameters .on the basis of population. There was, for 
instance, no correlation between tne size of the latent finger
print database and the population served. When cons.ideration 

~ks c;Jiven to the age of the sysb:1!m, that is, how long it had 

been. in1ol?erationa1 status, it was observed some of the (tder 

systems' d~4 have
r

1arger data bases than those systemsre'cent1y 

in operaii~n. This is certainly a reasonable situation 
because of the time and cost involved in converting and imple

menting a data base and the relatively sh07't time a110we(;f" for . 

this in new syst~ms. ,/ Certainly the very large systems, such, 

as the Los Angeles police Department and the L~S Angeles County 
Sheriffts Office, which have been in operation for sev~ra1 years, 

had quite, large data bas~s. Thus, in i\Flolated cases, if one 

compared a small number of respondents tIne could conclude that 
larger cities and older cities had 1arge!~ data bases, but- whe'n 

a.11 the respondents were included together such genera1izatJ~ons 
tended to break down. Because of the'nonproductiveness of this 

'I 

initial sorting of the re~pondents, a second sorting procedure 

was initiated as described below. 

Of the forty respondents indicating they had a chrrent1Y 

operational latent fingerprint identification system, twenty

three of them indicated that the Kodak-Miracode search and 

retrieval equipment was emp10xed in their system. BecatJ.se of 
this predominance, it was decided to sort the respondents into 

those using the Miracode equipment and those:'n~t using it, and 

to further sort the group that did not use fhe Miracode equip

ment i~to those having aut,omated search and retrieval facilities 

and those usin9 H\anu~~ search techniques. 
\\:c 

i! 

Miracode Search and Retrieval Esuipment Systems 

The. questionnaire responses from the twenty-:three agencies 

with currently operational Miracode search and retrieval 

30 

':J <---", 
equipment were grouped together for compC).rison purposes. 

Becauses this was a large group and a'll members of th~ group 
are using equipment with essentially the same capabilities, 

the group was further subdivided.. The next more reasonable 

grouping is according to the fingerprint classification scheme 

emp1Ciyed by the agency. This grouping is not on1y~ convenient" 

but natural, because the comparison to be made among some of 

the parameterS, such as the time required to classify a set of 

prints or a latent print and the time required to enter the 

data into the system, is related to the. detail of the classifi

cation system. Six retpondents from the State of Texas'. employ 

a six-digit classification system developed by the Texas Depart

ment of Public Safety. Ten of the agencies responding use a 

three'-digit classification scheme which was developed in 

conjunction with the Miracode equipment. 'l'wo of the respondents 

use the Hood-Taylor classification scheme and the five other 

agencies with Miracode equipment use different classification 
schemes. 

Six-Digit TexasDPS System 

The six-digit classification scheme developed for the 

Miracode system by the Identification and Criminal Records 

,Division of the Texas Department of Public Safety is used by 

five of the municipal police forces responding to the quesion

naire survey as well as by the Texas Department of Public 

Safety itself. The DPS provides latent fingerprint identification 

servic€.\s for a section of central Texas. A summary of compara

tive information from these agencies is presented in the top 

por.t:i.on of Exhibit 1~3-2. A brief review of the exhibit for 

the six-digit Texas Department of Public Safety classification 

scheme systems reveals the following: with the exception of 

Galveston, all the systems re~uire from fifteen to twenty 

minutes to classify a set of ten prints and require from twenty 
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AGENCY 
POPULATION 

JURISDICTION (1, .oDDs) 

Austin, Texas PD , City 

Brownsville, TX PD' city 
Cameron Co.' 

'Galveston, TXPD City 

Harlingen, TXPD 2 counties 

'~" McAllen, TX PD 
Texas D.P.S. 

~t-\:-_; 

Sacramento, CA PD 

Palm Beach, FL SO 

Atlanta, GA PD 

DuPage' Co., XL $0 

Kan.saS City, MO PD . . 
Rochester, Ny PD 

Charlotte, NC PD 

. Cleveland, oH· DPS 

Washington Co., OR 
Sheriff I s Office 

Region 

Central 
State 

County 

County 

City & Co. 

COlmty 

Metro area 

City 

County 

City 

County 

Char1est,pn, WV PD l>!etro area 

Shrev~port, LA PD 

Jackson, MS PD 

Berkeley, CA PD 

Honolulu, HI PD 

Orange Co, CA SO 

Cincinnati, OH PD 

Anchorage., .AK Pjj 

*Miracode 

o 

Metro area 

Metro area 

City 

State 

County 

Metro ar.ea 

City 

3.0.0 

67/14.0 

7.0 

4.00 

6~D 

32.0 
1,45.0 

5.0.0 

1,5.0.0 

3.0.0 

4.0.0 

75.0 

1.8.0 

27.0 

385 

288 

:).16 

8.01 

1,75.0 

5.0.0 

78 

:: 'j) 

DATE OF DATA 
IMPLEMENTATION BASE 

1/73 1,.0.0.0 

12/71 3K 

71-2 6.0.0 

71 1,5.0.0/ 

71 
8/71 

3/71 

71 

68 

71 

9/7.0 

7.0 

11/7.0 

1.0/71 

5/72 

18,.0.0.0 
cards 

5.0.0 

8.1K 

l1.3K 

11K 

31K 

8K 

16K 

1D.2K. 

6,.0.0.0 

6K 

7K 

CLASS. TIllE 
TIME 'TO 
FOR 1.0 ENTER 

AUTO/ PRINTS DATA 
SEARCHES/HITS MANUAL (min.) (min.) 

2.0-25/1-2 A(MC) * 2.0 4.0 

3D/Unk. " 
lD-2D/none 

?/D 

25/0 

16/.0 

23/2.7 

.0/.0 

3.0/21 

1DD/? \) 
3.0.0-4.0.0/8-1.0 

2.0/1 

1DD/very 
minute 

1.0-15/.0 

?/? 

A(MC)' 2.0 3D 

A (MC) 9.0 varies 

A(MC) 15 2.0 

A(MC) 

A(Me) 

A(MC) 
.A(MC) 

A(MC} 

A (MC) 

A(Mq 

ACMC) 

A(MC) 

A(MC) 

A(MC) 

15 

2.0 

5 

5 

3':"5 

7 

5-8 

15 

3 

Unk. 

5 

3D 
25 

10-15·· 

Unk. 

7-8 

Unk. 

8-10 

22 

1.0 

Unk. 

Unk. 

1/73 7.0.0 5/1 in 1.0 mo. A(Me) 2.0 45 

71 

p73 
\.1/73 

;, 

:·71 

2172 
9/i'l 
, '. 
1/73 

15K 

1,3.0.0 

5K 

1.2K 
';'2.4K 

IDK 

12K 

25.0/2.0 

?/? 

5.0/.0 

4.0/.0 

NA/NA 

2.0-3.0/.0 

A(MC) 

ACMC) 

A(MC) 

A(MC) 

A(MC) 
A (MC)':: 

2.0/1 in 1.0 mo.A1MC) 

5 

2.0 

12 

4 

1.0 
5-1.0 

3 

Exhibit 1-3-2. MIRACODE CLASSIFICATION SYSTEMS 

2.0 

Unk. 

3D 

1.0 

35 

2.0 

15 

LATENT AVG. 
CLASS SEARCH 

TIME TIME 
(min.) (min.) 

2 2.0 

15 3 
Q 

5 1-2 

1.0 Unk. 

5 

1.0 

1 

3 

.5". 

1-4 

5 

.0.5 

1 

1-2 

5 

2 

1.0 

4-5 

3 

1 

1 

1 

.0.5 

Unk. 

18.0 

3D 

Unk. 

Unk. 

Unk. 

18.0 

6.0 

3D 

1.0 (est) 

3 

15 

Unk. 

Varies 

3D 

45 

Unk. 

3.0-45 

45 

.......... ~ 
~/ 

FULL TUlE 
EQUIVALENT 

l>!ANPOWER 

1.35 

.6 

1.9 

.6 

.0.15 

3 • .0 

2.3 

.0.6 

1..0 

1.2 

4 • .0 

.0.5 

2.2 

.0.45 

1 . .0 

2.2 

3 

1.5 

.0 • .05 

2,.5 

.0.5 

6 . .0 

.0.75 

CLASS. 
SYSTEM 

TX DPS 

TX DPS 

TX DPS 

TX DPS 

TX DPS 

TX DPS 

3 digit 

3 digit 

3 digit 

3 digit 

3 digit 

3 digit 

3' digit 

3 digit 

3 digit 

3 digit 

6&9 dig. H-T 

9 digit H-T 

3 digit spec. 

3 digit spec. 

6 digit spec • 

6 digit spec. 

NCF 
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to classify a set of ten fingerprints varied from three to 

eight minutes. However, one indicated that it took fifteen 

minutes and another ;twenty .minutes. Similarly, the time 
required to enter the information into the ,Miracode sy!?tem 

ranged from seven to twenty-two minutes with one exception at 

forty-five minutes. The time required to classify a ,;Latent 
fingerprint ranged from one-half to five minutes. In ,geI:\e~al, 
the search times varied with the size of the file, a rea~~nable 
expectation. One agency data base was contained on one reel 
of film and thus a search, of the data base was ex~cremely fast .. 

. most cases the data base was. spread out over 
HO~Jever, ~n 

several reels of fil.m. Some searches require use of more ·than 

one reel of film which adds to the search time. ThE1(rumber 'of 
searches conducted by the agencies in a month varied: among the 

agencies with no correlation among the other parameters ... The 

number of identifiaation~also varied slightly, but was almost 

uniformly small. The age of most of the systems ranged from 

one-half to three years, with the exception of the Atlanta 
police Department's equipment which has been in operation for 

five years. The number·of full-time equivalent employees 

working on the latent area for these sy~tem ranged f~om approx

imately one-half man month per month to almost 2.5 man months 

per month. 

other Classification Systems 

The remaining seven respondents employing Miracode equip

ment had among them four different classification.systems~ 

Exhibit 1-3-2 (bottom) indicates the relevant parameters~- '~. 
obtained from the questionnaire responses 'from the$e ag~~cies. 
';['Wo of the respondents listed employ the Hood,-Taylo.r six or 

'inin~ digit classification scheme develop~d :bY!': the Shreveport 

(Louisiana) Police Department. The nexb.tWo employ a three

digit special classification scheme and '\:he last one the 
o 
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three-digit, NCF .classification scheme. Because of the small 

number.of agencies using each of these classification schemes, 
. \) 

no parti'cularcomparative 'conclusions can be drawn fx-om the 

data other t~fn merely examining it for its content~ 

Other Operational Latent' Fingerprint Identification Systems 

In this section, the survey questionnaire responses received 

from agencies having operational latent fingerprint identifica

tion systems whic~ did not employ the Kodak-Miracode automatic 

search and retrieval equipment are analyzed. Of the sixteen 

responding agencies, only four employed automatic means for 

search or data retrieval. The remainder h~~ entirely manual 

systems. As in the case of Miracode systems, a suitable basis' 

for comparison is found by first dividing the respondents 

according to the fingerprint pattern classification scheme. 

The two .principle groupings are the five-finger cla.ssification 

system employed by nine respondents,and the B~ttley & Russak 
J 'I _ 

'classification systel,JlS employed by fi ve respond~nts. Two 

other responde~t;.~ pa~ distinct and individual classification 
... -s;{~ 

schemes. 

Five-Finger Class''ification Systems 
II'.:} 

In the ,five-finger classification scheme ,:the rolled 

fingerpr~nts of! the left and right hand are recorded on s~parate 

cards, classified independently ac:ording to the patterns and, 

stored separately in two files (for more information on the 

classification systems refer to Appendix B). All eight of the 
;) . 
respondents with operationai systems employing the five-finger 

classification scheme used a .manual search procedure in the 
.' 

separate right and left hand files. A listing of the comparable 

~esponses by the agencies employing these systems is presented 

·,.inExhibit 1-3-3. The i:ime required to classify a set of ten 
\.~r:\r"y,F\,:: 
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prints among thes,e respondents varied from one to five minutes, 

with one exception, in which the respondent indicated it 

required ten minutes,. The time required to enter data into the 

system was listed as varying from three to ten minutes. The 

time required to claSSify a latent fingerprint was generally 

unknown. However, two respondents indicated it required one 

minute to make such a classification and one respondent 

indicated it took ten, minutes. For manual systems with data 
"_ .. ~ • .f 

base sizes ranging from 3,000 cards to 74,000 cards it is not 

surpri,sing that the variation in search time, indicated by the 

respondents should be quite large. In fact, they range from 

five minutes to a number of days (in the case of the New York 

State DCJS with a data base of 40,000 cards). The number of 

searches per month and the number of identifications made 

varied among the respondents. This variation :ts accounted for 
" not ?nly by the size of the data base but also by the level of 

effort-employed by the various agencies. The full-time equivalent 

level of effort ranged from .01 of a man month per month to 7.2 

man months per month. The number of identifications per month o 

was listed as between ten and fifteen by the Dade County, Florida, 

Public Safety Department. As discussed in Part Tw~ a good number 

of these identifications are made by searching the fingerprint 

cards of newly arrested individuals against the file of open cases 

containing latent fingerprint evidence. The age of the'systems 

employing the five-finger classification scheme varied from those 

that were fairly recently installed (three years or less) to one 

that had been in ope;r-ation for tWenty-tpree years. In general, 

although the variation in population served among these agencies 

ranged from 79, 000 to B,OOO, 000, it can be stated that the data 

base size tended to grow with the population served, with one or 

two exceptions. The fact that a number of these systems have 

been in existence for quite a while indicates that their opera

tion had reached a stable condition and that their data base 

size was reflective of the.number of potential offenders in 
the area that were known. 
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Battley and Russak systems 

d t 'employ the Battley single fingerprint 
Four of the respon en' s 

In the Battley manual system all the prints 
classification scheme. 

Each finger is classified 
from a given finger are filed together. 

separately. (More information on this system 

y" ... \ 

can befouna in 

Appendix B.) 

The Russak system employed by the Miami police Department has 

certain similarities to the Battley system. Therefore, it is 

described here also. Of the five respondents in this category, 

all had manu~l systems except the Royal can~dian Mounted police. 
, h' h tores the fingerprint 

This agency has a Videof+~~ system w ~c s. , , ' 
; v~deo tape along with a digital track. conta~n~ng class~-J.mages on ,J,.. . ..' 

fication and identification information. computer software. and 

hardware are used for file search and storage and for display on 

(F re information on this 
television-type (CRT) sc~eens. . o~ mo 
particular system refer to description in Part Two.) .The search 

equipment employed by, the Miami (Florida) police Dep~r~men~ can 

be termed a semi-automatic system, in that the class~f~cat~on 
information associated \'lith all the fing~rprint cards in the file 

is put on computer cards and read into "a computer. standard 

sort routines are employed to print out the entire fi,le a~cording 
to the classification parameters of the contenF~· Thus, when 

, 1 'f' d the f';le .p, ..... intout can be L;U.O::::v"",,, a latent fingerprint J.S c ass~ ~e , ,J,._~ 

to'determine'whether any of the cards intq~ file have the. same 

classification parameters as that of the latent evidence. If .there 

are. such candidates, then the listing indicates the locations in 

the manual file wherefingerpt'intcards of the candidates can be 
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found. The search list can be updated as often as new information 

. is available and the computer can be accessed for using that sort 

program. A listing of the pertinent parameters for tIle respondent 

systems .employing the Battley and Russak classification schemes 

.are also presented in Exhibit 1-3-3. The time required to classify 
.'1 

a set of ten prints in this system varied from five to thirty 

minutes, w~±le that required to enter data into the system varied 

from ten t(p fifty-five minutes. The time required to classify a 

latent 'priI~t varied from one-half to fifteen minutes. The average 

search time for two of these systems was listed as unknown, while 

that for the othersv.ras between fifteen and twenty minutes. The 

number of searches per month ranged from ten to 200, although two 

of the respondents indicated that they did not know._the answer to 

that question. :rhe number of identifications ranged from one to 

eight per month. The systems employed ranged in age from three 

months to fo:r:ty-three years and the data base size ranged from, 

300 in the case of a small city of 175,000 population to 19,000 

for the RCMP serving a population of 22 million. Similarly, the 

number of full-time equivalent employees ranged from 0.15 man 

months Bermonth for a small city of 175,000 to 9 man months per 

month in the case of the RCMP,providing services as requested 

throughout Canada. 

Other Systems 

The pertinent factors associated with the two oth~rrespondents 

in this category who had distinct single fingerprint classification 

schemes are also shown in Exhibit 1-3-3. Because of the different 

classification ,schemes and the small number of entries in the 

exhibit, a visual comparison and review of these parameters can 

be made by the reader.' 

Analysis of Questionnaires er0m Nearly Operational and Planned 
,Latent Fingerprint· Ident·ification Systems 

While ;the complete questionnaire'response from those agencies 

indicating that a latent fingerprint identification system was 
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about to be implemented or in the planning stages is contained 

Appendix A, some comments are made here concerning the overall 

responses in this category. Four of the respondents indil,:'ated 

that they were installing Miracode search and retrieval equipment 

and one other has indicated that it had not decided what search 

and retrieval equipment it would employ. The remaining 12 did 

indicate the equipment that would be used in their new system. 

Seven large cities in New Jersey will be participating in 

New Jersey State Datum Latent Fingerp);"int Microfilm Retrieval' 

System which \\Tas being installed by the State Law Enforcement 

Planning Agency. Five of the respondents to the questionnaire 

be employing the system. project Datum will equip each of the 

police departments with an autonomous, fully automated system 

automatically stores, retrieves! and displays selected images. 

The equipment employed is the Ragen MRS90 microfilm retrieval 

system which is described in Part Two for the Nassau County (New 

York) Police Department intensive review analysis., 

Exhibit 1-3-4 lists five agencies that are planning latent 

fingerprint identification systems that will employ computer 

equipment to aid in the storage and retrieval operations. The 

exhibit lists the planned equipment and the proposed implementa

tion date for those systems. 

The response from the Baltimore (Maryland) Police Depart-' 

ment indicates that they are planning ~o implement 'a manual 

file in one section of, the city to assist in updating their 

latent fingerprint capabilities. The questionnaire response 

from the POrtland (Oregon) Police Department indicated that 

(
Ithey are planning to install a computer-based retrieval 

\system which could bE?'used in the iatent. fingerprint problem 

~rea~ however, at this time the exact equiptne'ht to be employed 

in the system. has not been determined. 
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Exhibit 1-3-4 

Selected ,Planned Latent F' , l.ngerprl."nt Identification Systems 

Agency " 

Los Angeles, CA 
Sheriff's Office 

Denver, CO 
Police Department' 

Illinois, Bureau of 
Identification 

Columbus, OH 
Pol"ice Department 

Montgomery County MD 
Police pepartm~nt 

Equipment 
Planned 

computer search 

computer/microfilm 

Videofile 

computer/microfilm 

3M Micro-Disc 
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Operational Date 

1974 

1974 

1976 

5/74 

FY1975 
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Conclusion 

The questionnaire responses that have been summarized here 

.. are presented in complete form in Appendix A. The most uniform 

comment ,among the respondents was in the area of syst~ improve

ment. With few exceptions, the answers indicate that those re

sponding, i.e., those operating the systems, feel the nee~\ for 

additional personnel to operate the complete syst'em effectively. 

Interestingly enough,Othis is also the reason given for the 

current inactivity of some systems. 
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Section 1-4 

EVALUATION 

In Section 1-2, a description was given of the selection of 

nine operational latent fingerprint identification systems for 

intensive review and site visits. The detailed description re

sulting from this review, the visits, and the questionnaire re

sponses are presented in Part Two of the report which follows 

this section. However, in order to present the evaluation of 

these latent fingerprint sy§>tems, a brief summary of the system 

descriptions is incJ,uded here. 

The nine systems were chosen to represent the various 

fingerprint image storage media and search techniques and the 

basic classification schemes reported in the questionnaire 

responses. At each of the systems visited, the following system 

operations and equipment were reviewed, observed and discussed: 

• Overall system description. 

• System hardware, including computers where applicable. 

• Data base,including file organization, and storage 
media. 

• Operational procedures, including search, data entry, 
file update and purging procedures. 

• Classification system, includir~g classification para-
meters and coding scheme. . ,_. 

• PersonneJ" including percentage of time associated 
with the latent system and qualifications. 

• System selectivity and potential system improvements. 

Exhibit"l::"4-l presents a summary of the qualitative system 

descriptions observed in the system review. 
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AGENc;Y 

oakland, CA 
P.D. 

Dade Co., FL 
P.S.D .. , 

Miami, FIt 
P.D. 

Atlanta, GA 
P.D. 

New Orleans, ItA 
P.D. 

Shreveport, ItA 
P.D. 

Boston, MA 
P.D. 

Nassau Co., NY 
P.D. 

~, R.C.M.P. 

STORAGE MEDIUM 

Microfilm =--~/ 

Fingerprint cards 

Fingerprint cards 

Microfilin 

Fingerprint c~rds 
(one per finger) 

!/ 

Microfilm 
!~,-

I Fingerprint cards 

Microfilm 

Videotape 

SEARCH TECHNIQUE 
(Hardware) 

Computer 

Manual 

Computer listing 
Manual lookup 

Miracode Equipment 

Manual 

Miracode Equipment 

Manual 

computer 

Computer 

CLASSIFICATION SCHEME 

3 digit/finger 

5 finger (separ~te hands] 
1-2 Characters/finger 

8 character/finger 
(Russak) 

3 digit/finger 
(Miracode system) 

• 7 character/finger 
(Battley) 

6 o~ 9 digits/finger 
(Hood-Taylor) 

...::~ 

5 finger (separate hands) 
1-2 characters/finger 

4 digits/finger 

8 characters/finger 
(Battley) 

,/! 

.'.J' 

\~~\" 

FILE ORGANIZATION 

l>!.icrofiChe (stored in 
order of filming. 

Right and left hand 
filed by thutrib and 
index finger pattern 
and geQgraphic area. 

Cards stored by ID 
number. Computer sort 
c~;~ss referenced • 

Reels of film (stored 
in order of filming). 

EaCh finger filed 
separately and accord
ing to pattern. 

Cassettes of film 
(stored in order of 
filming) • 

Right.and left hand 
cards stored by pattern 
classification system 
order 00001, 00002, ••• 
88888. 

Cassettes of film. 

Sets of fingerprints 
(accessible by any or 
all fingers) stored by 
geographic region qn 
videotape in order of 
filming. 

S-, 

Exhibit 1-4-1. SU:t>~Y OF QUALITATIVE DESCRIPTIONS OBSERVED IN SYSTEM REVIEW 

POTENTIAL LATENT CLASS SYST. 
M/A CLASS FILE FILE SIZE CLASS CLASS PARAMETERS MONTHLY 

SYSTEM ? SYSTEM SIZE (CAPACITY) SEARCH TIME TIME TIME '(PER FINGER) SEARCHES/HITS 

1. Oakland, CA A 3 digit 14K 25K 20 s,ec 6 3 3 25/1 
police Dept. Computer/MF sjlecial -2 min 

2. Dade Co., FL " 

Pub. S. Dept •• M 5 finger 7.5K Unlimited except 60 min 5 10 .2 75-100 
(~umb & for manpower (15-480) 10..,15 

index only) requirements for (8 hr) 
search. 

3. Miami, FL 
Police Dept. Semi A Russak 1.6K Unlimited 20 min 15-20 3-5 8 ?/? 

8 char ·L 

4. Atlanta,' GA A 3 digit Storage limits ? 3-5 1/2 -3 30/2 
Police D(lpt. (Miracode) 3lK on filrps (?) 30-90 

5. New Orleans, M Battley 10K Unlimited except ? 5 1/2 . 7 100/20 
LA P. D. for manpower (lengthy) 

required for 
search. 

.6. Shreveport, A Hood-Taylor 5K i of filmS to be Unknown 5 1/6 -6 or 9 250/25 
LA P. D. (Miracode II) stored 

limitation 

7. Boston, MA M 5 finger 35K Search manpower ? 3 ? -2 100/20 
Police Dept. limitations 

8. Nassau. Co., A 4 digit 6K 300K 2 min 10 1 4// ?/? 
NY P. D. special 7 sec-8 min 

9. R.C.M.P. A Battley 19K Unlimited 15 20 5-10 8' 200/8 
2-30 

**A - Right slope loop 
B - Plain whorl 

***Cost of entire videofile system 

C - Twin loop 
... 

Exhibit 1-4-2. COMPARISON PARAMETERS FRCM VISITED SYSTEMS 

, '-, 
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Having presented a ~escription I!of each system,~it is 

desirable from the point of view of lithe objectives of the 

study to make' comparisons am<Dng the systems with respect to 

certain qualitative ,and q~ant:itative factors. The remainder of 

tpis,sect-ion begins with an ±ntroduc.tory discussion of the 

potentia:l';benefits to be obtained from latent fingerprint 

identification systems and what is involved in establishing a 

system. Fo.1..~ow:ingthat, an evaluative comparison is made among. 

the nine latent fingerprint i(~entification systems, that were in~ 
vestigated., Finally, a discu13sion,is presented concerning 

the. suitability of the various system configurations to the 

variety of operational situatlons encountered in law enforce
ment agencies .. 

Potential Benefit of Lat.ent Fingerprint Identification Systems 

'-:"~ 

A law enforcement administrator who is giving consideration 

to the' potential benefits of a latent fingerprint system Vlould 

want to know what was involved in establishing such a system 

and what potential payoff it could have for his agency. One can 

argue that the efforts involved in operating .a latent finger

print identification system arE~ fairly inefficiently spent. 

'For example, figures in Exhihit: 1-4-2 indicate as much as $1,200 

in labor cost per identification for some systems. This is not 

to say that ~hose'involved in such a system are not extremely 

effective in conducting their "'lork, but merely to indicate that 
' " 

if one considers tl~e, number of identifications made with the 

cost involved that one could conclude that the productivity was 

not very high. Unfortunately,'such a 90nclusion:must also-be 

made for many of the detection activities involved in solving 

crimes. For example, the many hours spent by detectives in 

searching out clues to a crime dmnot be evaluated only on a 

cost-effectiveness basis. If th(~premise is accepted that 

cr,ime solving can be costly, but, that with no investment no 

crimes are solved, then the only reasonable approach to this 

,~ 
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problem is to accept the. fact that'such activity may' seem 

relatively unproductive from a cost point of view, but from 

the point of view. of clearing cases, particularly cases that 
+'. -"'. 

would not have· been: 'cleared otherwHft~, the establishment of . 
- '>. II 

the latent fingerprint identificatiol.~ system in crime solving 

is, for all practical purposes aimos,it a necessity. 

Lest one conclude that· most cut'rent latent. fingerpr}.nt 
search activity is relatively unproductive, it should be 

pointed out that ce~tain approac'hes to latent fingerprint 

analysis can occasionally have' very high payoff. For exampl'e, 
'-. 

the Dade County Public Safety Department h,as made it a 

practice to sea:rch the fingerprints of all arrested juveniles 

against the file of unsolved cases involving latent fingerprint 

evidence. Once such comparisons are made in th.e geographical 

area of residence of juv~niles, a relatively large number of 

identifications have been made and as a result a significant 

number of cases have been cleared. The principal reason for 

such successful activity is the fact that these particular 

criminals have a tendency to repeat the'same crimes s,§veral 
. , 

times in the same, area. The first few .times they. ~re arrested, 

they are usually released to the custody of their parents and 

to them this seems like only a minor inconvenience leading them 

to be'" encouraged to become ;r:ecidi vi s tsin their criminal activity. 

Another reason for the effectiveness of se~rching new" arrest 

cards against latents of unsolved cases is the fact that approxi

mately half of all new arrestees have· no previous arrest record 

al,though they may have committed crimes and left latent prints. 

S~arching latent evidence against arrest cards would not result 

i~' identifications in such cases whereas searching new a,rrest: 

cards against latents of unsolved 'cases could result in.a "hit". 
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To .establish a latent fingerprint identification system, 
an operationally ,useful· data base must be established and 

allowed to expand. The source of data for the data base is 

the fingerprint files of old and current ,arrestees for those 

types of crimes which are likely to result in latent finger

print evidence at the crime, scene. Determination of the size 

of the data base and its contents is necessarily a compromise 

between the desire. to have a,s .much potentially useful informa

tionin the file as possible and-the necessary requirement to 

search the file in a reasonable amount of time during the 

-". routine processing. This i.s particularly true in manual. systems 

wherein the search effort is necessarily slow and increases 
directly with the file size. 

This suggests that an agency administrator considering 

the establishment of a latent fingerprint identification system 
would want to conside0 an automated search and retrieval 

procedure (as will be discussed later). The cost of some of this 
automated' equipment 'is not prohibitive and it does result in a 

significa~t saving in the labor involved in searching files. 

In,addition to the equipment costs, the administrator 

would want to consider the trade-offs to be obtained by choosing 

one clasSification, system over another. Ttle various classifica

tion systems .have been discussed in the re~ort-and in detail in 

Appendix B. A briefe,~alua:tive discussion of them is presented 

here. T~~ trade-offs involved in selecting a classification 
o . 

system are between a simple one, requiring relatively little 

time for 'classification of fingerprints and a complex classifica

tion scheme which requires additional time for classification of 

prints and ent~?y. into the data base.' The simple system, however, 

results in ~onsiderable time involved in searching the data base 
While the complex system results in a much smaller number of 
search respondents (and search time), particularly when 
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significant detail is avr.tilable from the latent fingerprint 

evidence. An administrator should consider the capability of 

his agency to gather sufficient fingerprint evidence from·t~e 

sceneS of crimes being. conducted in the community to. make h~s 

database useful. Clearly, a co~unit.y which has. no crime 

h t th criminal activity resulting in problem in the sense t a . e , . 
latent evidence very seldom occurs; is not. a likely cand~dat'e 

for establishing a latent fingerprint identificatio/? sYr,tem 

and invest~ng nthe. funds involved in e~t~blishing the necessary 
data base. On the other hand, an adm~n~strator of an . 

established latent~flngerpriilt identification system should 

~ant to consider -:'~e criteria to be used for pur..ging the data 

base on a regular basis. In manual systems in particular, the 

keep the data base to a manageable size conflicts wi~h need to 

the requirement that as many potential candidates as possible 

remain in the data base~: 

Summary 

It is recommended ...... that the adm;n;strators of law enforce-

ment agencies considering latent fingerprint identification 

h . d t' 'ty of such a system systems objectively compare t e pro uc ~v~ ,.,' , 
with other criminal detection activity, such as the cr~rrunal~st~ 

laboratory, the detective effort, and even the productivity of 

routine patrol which, like so many other activities in this area; 

cannot be evaluated on a cost-effectiveness basis alone because 

o·f the difficulty of establishing an 'objective func,tion to be 

optimized. 

VALUATIVE COMPARISON OF LATENT FINGERPRINT IDENTIFICATION SYS 

To determine the effectiveness and efficiency . of the typical •. 

latent fingerprint system 
~ c 

the data collected. during 

examined in det.ail during this study, 

the intense examination of these sys 

of'a number of the qualitative and is reviewed. The summary 

quantitative parame~ersCdetermined for each of the hine systems 

examined is presented in Exhibit 1-4,-2. This exhibit presents 
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a number of significant system descriptors culled from the 

narrat:Lve description of each system presented in Part Two. 

In order that a. reader may readily examine the data and follow 
'" j} 

the discussion concerning the sys.t:ems evaluations, the effect-
iven'ess. of the latent fingerprint identification systems 

examined is perhaps best.described in terms of the number of 

identificati9ns made by the agencies. These identifications, 

or "hits," vary among the agencies. ' However, in comparing the 
c' 

agencies examined in detail with the other agencies responding 

to the questionnaire, it is noted that the agencies examined 
in detail (whose latent fingerprint identification systems 
have been fairly well established) have a great many more 

identifications on a monthly basis than those agencies whose 
latent system. has only recently become operational. The 

comparison of the number of "hits" to the nUmber of searches 

for these agencies results in a rather narrow :r.ange for this 
ratio, varying between one in five to one in twenty-five. r 

These figures give testimony to the effectiveness .pf the systems. 
But because,in most cases, they are estimates rather i::han 

calculated numbers, an actual comparison among them to determine 
which 'system is most effective would not result in a valid 
conclusion. 

The ability of the latent fingerprint systems to handle 
the quality of fingerprint impressions commonly found at Qrime 

,.::§cenes was examined. In many cases, the latent fingerprints '" ~;.' 

obtained at scenes of crimes and used as a basis for searching 

the data base may have many undesirable characteristics, such as 
smudges or smears, or may be difficult to completely classify. 
Naturally,' th'e more detail available in the latent fingerprint, 

the better 'able the system and its operating technicians are 

to properly ,classify the print and searching the data base for 
' t 

it. If the print ~uality is marginal, then .the amount of detail 
available for classification is limited. d ! " 

In the classification 
schemes requiring considerable detail to completely fill out the 
classification coding, a marginal fingerprint will result in a 

51 



number ef unceded search parameters.' In ether werds, .am~~ginal 
(;-'-=-fingerprint will call fer a searchef agreate'r pertien ef the 

\) .-r.;;. 

file than weuld have been necessary had the parameters~~l)een 
knewn. With relatively simple classificatien schemes' (fer 

example, the five-finger system whidhhas at mest·enly .twe 

parameters per finger), the peerer quality prints can' be.c~m- . 
pletely classified much mere readily than with t~e claSSl.~l.catl.en 
schemes which reqlliremore detail. Beth result l.n a large number 

ef respendents in return fer 'search. The fermer case eccurs 

because ef the nature ef the/~lassificatien system and the 
latter case eccurs because ef uncertainties in the ceding ~o It 

is cencluded that alIef the systems examined are capable o.f 
handling the quality ef fingerprint impressiens co.mmenly feund 

at crime scenes. 

In these systems employing display equipment, the quality 

ef the images displayed and the adequacy ef the display eq~ip
ment itself was censidered. The ebservati~}';;;:rl,;ade o.p.-site 

cencerningthedisplay adequacy and the imag~;clarity was 'that 
alIef the systems having such equipment provided sufficiently 

clear image quality and an adequate display fo.rthe requirements 

o.f o.peratio.n. The o.perato.rs ,o.fthe equipment'at the Oakland 

(califo.rnia) po.lice Depa,:t;',tm.ent"iJ:'ldicated that ~o. co.mpare 
minutia po.ints, it was riecessaryto. refer to. the o.riginal 
fingerprint card and use a magnifying glass. As a result, o.ne 

ef their desired impro.vements was a magnificatio.n fo.r the 

display images. 

Quantitative Capability and Gro.wth Ability 

The capability o.f the vario.us systems to. handle the 

quantity of crime scene data po.tentially available and the 

ability to. gro.w as the wo.rklo.ad increases w~;s ex~ined~ The 

parameters which affect the ability o.f the system tq handle 
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the quantity o.f available data are the file size, the search 

and retrieval times ef .. the fiie, and th~ times invo.lved in 

classifying bo.th the l~tent fingerprints and the data base. 
It is clearfrem examination o.f Exhibit 1-4-2, particularly 

wi th,' respect to the search times (when they were pro.vided by 
" ' 

the respendents), that a great deal o.f time and man-ho.urs are 

expended in the search activity in manual file systems: The 

ability to. expand such ~ystems as the quantity ef the latent 
prints increa~;~s will be limited by' ,the' ability o.f the avail-

'able persennel\te co.nduct searches o.f the file in reaso.nable 

perieds o.f time. 

Witho.ut questio.n, fo.r manual systems, the larger the file 

size gets the mere time is invelved in co.nducting a search and 

this can be characterized as quite unpro.ductive time. The 

selutio.n emplo.yed by so.me o.f the systems has been to. purge the 

file at an inerdinate rate so. that the search time is reduced. 

The wisdem of such a purging procedure can be challenged in 

that. the reason the fingerprint cards are in the file is the 

possibility that the individual will be a recidivist and will 

leave latent fing~rprints at crime scenes. Unfertunately, the 
cest of converting a manual system with an extensive fil~ 'ever 

to seme automated system invelvi~g a new classificatieril~f3i'cheme 
is'censiderabie. The automated search and retrieval equipment 

also increases search time with the number ef searches. Hew-
, a 

ever, because of the relative efficiency of the autemated search 
equipment compared to the manual systems, the cemparisen is net 

so drastic. The'Miracode equipment'in general tends to be 

midway in search time between the more sophisticated automated 
, ,'. l) , 

equl.pmentwhl..ch has the entire data base to. search in ene leca-
tion and the manual system which is inherentl.y time censuming. 

Thereasen the Miracode is in between is ·the fact that the data 

base is usua'llY contained en several reels of film which have 

to. be loaded. manually. by the oper.;iter in order to. search more 

thanene rele ef film. 
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The growth ability of the systems all appear no be unlimited. 
From a storage point of view, however, the searching ability 

associated with unlimited growth' in a manual system, is consider

ably deteriorated. For the Miracod~ systems, increasing the data 

base results in adrJ.itional reels of film to be searched. For the 

more Sophisticated automated systems, such as the Nassau County 
system where the search para,metersare maintained on a computer 

disk, increa.sing the data base is. constrained only by ther\ 
storage capability of disk which, with adequate initial plan
ning, can be made sufficient for a substanti<7il amount of time. 

The cla'ssificationtimes for the systems examined depend 

on the detail required in the classification scheme. Naturally, 
those classification schemes such as the Battley System that 
result in a number of parameters "being examined, result in more 
time being required to ~lassify a set of fingerprints than is 
required in a fairly simple system.' The five finger system, . 

for example, requires only two parameters per finger. The .. 
classification time has more effect on the time involved in 
maintaining and expanding the data base than it does on handling 

the quantity of latent fingerprints obtained from crime sce~es. 

SELECTIVITY 

To ex~mine the selectivity of the systems visited, three 
. . 

carct$ containing a single fingerprint pai:tern.d'f a right in,dex 
~- . . 

finger were presented to the personnel operating the system for 
classification, coding and search against the file. For manual 

systems, a rough estimate was given of the number of cards, or 
perceni1age of the file, to, be S?earched and compared. For auto
mated systems, a search against the file was made for each print 

n I 

to determine the number of re9,pondents., Exhibit 1-4-3 shows 
the three fingerprint patterns; a right slant loop I! with a ridge 
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Exhibit 1-4-3 

FINGERPRINT PATTERNS USED IN 
SELECTIVITY EXPERIMENT 
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count of 12, a plain whorl with an outer trace and a twin loop 
an inner trace. Exhibit 1-4-4 indicates the data collected 

in the selectivity experiment. From a comparative evaluation 

of the r"esults of the selectivity. experiment it can be stated 

that as a function of classification system, the more detailed 

classification systems appear to be much more selective than 
those in which a limited amount of information is contained in 

the classification coding. The gap in selectivity bet~~en the I 

five finger and the other systems is quite, substantial. The 
differences in selectivity among the other systems" are compara

tively small. The five finger classification systems, of 

are used with the manua'l files and, as" is evidenced here, a 

great deal of searching through the manual files is required 
even when a very good latent print is used. It is only," fair 
to say that were the search being made with real latent finger

print e:vidence, in which some or possibly several of the param

eters of the detailed classification schemes ·could not be'~ 
interpreted from the print, then the spread in the selectivity 

among the systems would, probably, not have been as great. The 
reason for this is that, given actual latent fingerprints, some 

of the classification parameters could not bEi!~ coded into the 

search procedure and so a search would have to be made over a 
larger portion of the file and would result in more candidates. 

'» .. ~ . 

'" 
Hence, the classification scheme could not,JlS considered as 

selective as it had been in the case of "perfect" latents. 

RELIABILITY 

The reliability of the latent fingerprint search and 

retrieval system is defined as the probabili.:ty that a correct 
match, if present, will be returned with the "search candidates. 

The principal factor affecting' the reliability of this system i 

the classification system. When a technician is classifying 

latent fingerprint evidence, each time he makes a decision 

concerning a classification parameter, he does so with a 
reliability; that is, there is a certain percentage of a 
he makes" an error. In general, the more decisions made in :.'c- ,,.... 

"r 
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, t'h h nce of making an error. classification!) the greater e c a 
, It ' a two character Thus, a classification system that resu s ~n 

code for a search, can be deemed more reliable than ~n~ ~hat 
results in a ten character code, b~cause of the poss~b~l~ty 

, d ' d' 0 ,the ten character~l 
that more errors may be made,l.n ec~ ~ng n 

to code than in the two. 

The review of the selected latent fingerprint ident~~ication 

d 4 d not allow for,conducting a reliability experiment. 
systems, ... ' 

dd 4 tional discussion of the factors affecting 
-How,ever, some a ... " ' 

d Th 'cipal class~f~cat~on 
reliability can be presentee e prJ..r: " . " ' 

, the tedious portions of the Class,l.f~cat~on such 
errors occur ~n " 
as making ridge counts and conducting pattern trac~ngs. To 
overcome errors in ,these.p~rameters, the best procedure iS,to 

, h 'th a tolerance allowed. For instance, ~f a conduct a searc w~ 
.' t f 9 then t..he search fingerprint: pattern has a' r~dge coun 0 , 

Id b e conducted with the ridge count varying front perhaps 
cou, l'h d 
7 to 11. Allowing the tolerance would increase ~he. l~ke ~ 00 

. matching card is in the f~le. The effe,ct 
of making a "hit" ~f a 
of allowing this tolerance is that additional search time is 

In manual, systems, with their already large search 
required. 
times, the additionalsearchs required to improve reliability 

become almost prohibitive. With automatic sea~ch and re~rieval 
equipment, the tolerance spread for parameters such as r~d.ge 

ount can be built into the software or specified by the 
:earcher. Because of the relatively faster searching performed 

, uld not appear to 
by the automated equipment, the search t~me wo , 

the automated 
be as greatly increased by allowing tolerances ~n 

equipment as in the manual equipment. 

COSTS 
The cost data for the hardware, where applicable, and for 

the ongoing 'operation of the systems examined is presented in 
E~hibit 1-4-2. As" far as hardware is concerned, the costs for 

the automated equipment range from $17,000 in the case of 
Miracode I system through $35,000 for a Mira,code 13; system 
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through $72,000 for the Ragen equipment at Nassau county Police 

Department to $100,000 for the Oakland Police Department system. 
The Royal Canadian Mounted Police equJ.pment is considerably mor~~ 
expensive than the other systems described. However, it is so . 
\mique that comparison of it with the others is not justified. 

I 

Firs;t of all, the RCMP IS s~rstem is not dedicated to the latent 

problem, but is time shared with the basic identification func

tion performed by RCMP. The operating costs, which are princi
pally the personnel costs of the various United States systems, 

ranged from $4,000 to $32,000 per year. However, the $10,000 

c9st given for the Dade County Public Safety Department reflects 
an estimate of the labor,involved in searching the manual five 

finger system file. The personnel costs for the entire latent 
group is just under $128,000. This includes efforts spent, in 

evaluating the latent data collected in the field ,and searching 
incoming arrestees against the file of open latent cases, which 

is a principal activity of the group. 

Because the range of personnel costs for the United States 
is not very great and because in the questionnaire response 
nearly all the agencies indicated the desire for additional 
personnel, it is concluded that additional expenditures for 
personnel would probably be productive in the department: $0 

desiring it and a comparison of costs reflected here wotild be 
a comparison of systems not necessarily operating at the same 
productivity level. From the hardware cost point of view, i'l::. 
is fair to say that 'the hardware costs are reflective of the 
capability purchased. Clearly the more money invested in hard

ware, the more sophisticated the response. The suitability of 

the investment would have to vary with the desire and the needs 
of the agency. 

In 'response to i~quiries during the site visits, most of 
the automated systems were said to be generally mechanically 
reliable in the estimate of the operators. Natu~ally, all of 

" them had shakedown problems after the intial i:nstallation, but 
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. , 
currently, all appear to be operating smoothly. None of the 

automated systems observed appear to present any special_ operator 

,or maintenance trainillg requirements' on the' personnel availab;1 .. e 

to the latent~fingerprint groupS. ,On the contrary, it appeax'ed 

that the trained fingerprint technicians are eager to learn the 

requirements,~ of the new automated equipment and expand their 
. . . \; 

capabl:l~t~es. 

SYSTEM SELECTION CONSIDERATIONS:;), 

</ The previouS discussion has attempted to describe th,~" 
potential benefits ~o be derived from a lab~,nt fingerprint 

ia~ntification system and to make evalu?tiye comparisons among 

those systems analyzed during the study.' In this section an 

effort is made to present, in·a concise fornl',~) range of 

options which a law enfo~cement agency administrator may 

consider prior to establ'ishing a latent system. 

From all of th@ systems reported, four system'configurations 

were selected as representing the basic options available. These 

are: 

• The Miracode search and retrieval equipment 
employing microfilm images" as the data base, 

• A microfiche/mic,rofilm image file with the 
capability of a computerized. 'data base search; 

(/-) 

."1\ videofile system 
rand dillta base £ile 
cap;3,city;and 

~'> • 

employing a videotape image 
and having a computer searqh 

,.' A manual system utilizing fingerprint~·'c~rds. 
'~ 

The system listed second is probably the most general in that 

it'describes a configuration which, in its various forms, is 

available from several manufacturers. 

A listing of a number pi parameters that can be associated I" 
<> 

withC?Jhese sy,stems .is presented in Exhibit 1-4-5. These 
'0 parameters were developed from the collect~d, s~stem data. 

~; r 
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The classification schemes suggested for each system, are 

not meant to be rigid. Other schemes can be employed as well. 

As indicated Defore ,'more complex coding schemes than a three 

digit one, require additional data base encoding effort. The 

complex Battley system is suggeste'd for the Videofile because 

it has been tested operationally. A modified version of the 
~.\ I. "" 

simple NCIC system is planned for use on the Videofile system 
being implemented by the Illinois BureaU of Identification. 

I',c, 
,I 

c; It should be noted that the re,comrnended data base range 

is generally smallerc='-"dlan that observed in operating- systems 

during the study. Whil~ the re,comrnendations are intended to 

be flexible, they were selected as the range of file size 
which could be handled efficiently by the system. Manual and 

,Mir,acode systems are, limited to the smaller ranges of data 
,'base because of the in,'?fficiency of manual search itself, and 
",: .. " i (.: 
the time involved in searching a large (many reel) fiInt data 

base with the Miracode equipment. 

T'he equipment costs, estimated ;number of full-time 

equivalent employees and typical annual operating costs were 

developed from the survey and on-site visit data for each type 

system. They a,re intended to indicate the variou3 cost 
! 

brackets available~ 

The average monthly lat~ent Bearch volume, while not rigid, 

is intended to be ,typical for each system having operating 

personnel commitments in the range listed. The expected "hit" 

rate, while basically unpredictable,' is chosen as ten per 'cent 

of the search ,volume for each system. 

Conclusions 

Listed below are the principal conclusions ~:hat can be 
, , 

drawn as a resultLOi: the evaluation. 
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L 'All latent systems involving manual encoding of prints 
are highly labor intensive and require a substantial 
manpo't"7r commitment to ~eeffective • 

2. The database f,or establisl:led, latent systems varied 
between 10,000 and 35,000. These relatively small files 
(compared to. those of state identification, bureaus) are 
required to make t.be systems manageable.' 

3. The time,required to classify arr.est fingerprint cards 
(generally 5-10 minutes) is the greatest, labor expense 
in all syS'tems req,;liring manual encoding. 

4. Automated search systems (such as Miracode and computer/ 
microfilm systems) prov~de greater flexibility and.search 
speeds than manual search systems. 

\:::~j 

S. The labor savings provided by automated systems justifies 
their initial cost. 

6. TJ:1ea~ount of detail included in the fingerprint classi
f~catlon scheme affects the selectivity of the search 
procedure. In general the more, complex (detailed) the 
classification scheme, the smaller the number of candi
dates returned in response to a search argument. 

7. A la,rge percentage of the respondents have placed their 
l~tent fingerprint systems in operation only a short 
t~me ago or are about to do so. Consequently, some of 
the responses are only estimates based on limited operation. 

8. AII~atent pri~t systems have various minimum.ridge detail 
requ2rements, lt should be understood that no laterit print 
system known today will handle all latent fingerprints. 

Recommendations 

A law enfo~bement agency administrator should consider the 

following points in deciding whether or not to develop a latent 

fingerprint searching capability: 

1. The cost-effectiveness of a latent system, as indicated 
in Exhibit 1~4-2, should be considered in relation to 
that of. other investigative processes. 

2. ,!o establisJ:1 a latent fingerprint capability, the initial 
~nvestment ~n a modest automated search andCretrieval 
capability is justified by the saving in labor cost over 
that of a manual system. 

.~ .. 
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3. The additional features available in a comput~r/microfich~ 
system as compared to a Mira'sode system should. be closely 
reviewed from a difference in "cost standpoint.' The 
availability of a computer 'capability that can be used 
in conjunction with a microfiche system for, est,ablisning 
a latent system is p:r:obably more cost effective than a 
Miracode system. ' 

4. For a large data base system, the Ragen system of auto
mat,ed cassett.e mounting provides a conv:enience anc1 search 
time advantage over Miracode.. The cost' compCirison.should 
be made in consideration of data base size and searc;h . . . ~. . 
t~e S~1~. . ~ , 

5. An agency with a Videofile system should consider using it 
on a time.-shared basis for the latent· fingerprint appli
catidn. 

The following research in the latent fingerprint area 

is recomm'emaed: 

2. 

3 • 

An experiment should:be'performed to accurately measure 
system performance parameters, including selectivity 
and reliability for a' selected number of latent finger-
print sys tems • '. . 

A r~vh~w of the op§ration and. productivity of latent 
systems, particularly those that hav,e recently become 
operational is recommended. Agencies should be encour
aged to collect/accurate data on productivity. The 
recommended time frame for such a review is approxi-
mately two years hence. . 

Operational testing of automatic fingerprint classifi
cation equipments should be undertaken. This is recom
mended beca~:se of the large amount o.f effort expended by 
agencies infmanual classification of fingerprints. 
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PART TWO 

LATENT FINGERPRINT 

OPERATIONAL SYSTEMS DESCRIPTION 

Automated System~. 

Section 2-1: Oakland Volice Department 
Crime File.System 

Section 2-2: Sf,trerfJ'eportPolice Department 
M1racode II System 

Section 2-3: 

, Section 2-4: 

Section 2-5: 

Section 2-6: 

Section 2-7: 

Section 2-8: 

~\"-~ 

Section 2-9: 

Nas.sau Cou~ty Police Depa~rtment 
Ragen Retr1eval System . 

A~lanta Police Departmen't; 
M1racode I System 

Royal Canadian Mounted P()lice Department 
Videofile System 

Miami Police Department 
Russak System 

Manual Systems 

New Orleans Police Department 
Battley System 

Boston Police Department 
Five-Finger System 

Dade County Department of Public Safety 
Five-Finger System 
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Section 2-1 

OAKLAND POLICE DEPARTMENT 

CRIME FILE SYSTEM 

INTRODtJE:T·'[ON 

The Oakland Police Department. be.gan 

CRIME file system (Computer Retrieval of 

Operandi Elements) in September. <Df 1972. 

operating its un(i'que-
t 

Identifiers and Modus 

Wi th:- the use of the 

CRI.ME file system, officers are able to obtain information. on 

vehicles and to retrieve mugshots and fingerprints of suspects. 

This study is centered on the use of the CRIME file system to 

search latent fingerprints against fingerprints of known of- . 

fenders. 

GENERAL SYSTEM DESCRIPTION 

Hardware 

The hardware for the CRIME file system consis'ts of a main 

computer site and two remote terminals as illustrated in Exhibit 

2-1-1. The main computer site contains a Hewlett-Packard 2100A 

mini-computer, . a tape reader I two disk files and a system console 

teletype printer as shown in Exhibit 2-1-2. Each remote te.rminal 

consists of a teleprinter, a microfiche viewer (display unit) , 

and a display keyboard for automatically advancing microfiche 

images in the display unit. The microfiche viewer is manufac

tured by Image Systems, Inc. (see Exhibit 2-1-3). 

Equipment Operation 

System control is handled at the main computer site. Here, 

information is added, modified or deleted from the system. Infor~ 

mati on is k~ypunched on computer punch cards from information 

supplied on standard input forms and then entered into computer 

memory,. '" 
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Field Contact, 
Arrest Report 

(:' 

Exhibit 2-1-1. 

;,"'-:;----

Special Reports 

Fingerprint 
Terminal 

Components of the CRIME Computer System 
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Exhibit 2-1-2 

o MlCRQ,FlCHE ~IEWER (DISPLAYIJNITI 

,® DISPL.AY~~YBOARD 'O~~~ 
® TELEPRINTER" ,c, 

0TELEPRINiER KEYBOl\RD ,,6 

E~hiDit 2-1-3. 
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Terminal Site! compo'hent 

The system is accessed from the two remote terminals.' Offi

,i cers key-in information on suspects, vehicles or fingerprints. 
, ' 

:IThe computer prints a listing of ,possible makes based upon the 

',information keyed into the computer. From this listing, the 
,1 

toffi'cer may then call up a visual display of mugshots 6'r finger-

pr:int cards by using the computer address giveh on the printed 

listing. In the case of fingerprint cards, the computer will 
~lUtomatically load the microfiche display unit. Fingerp~ints 

alre called up for matc~tng on the display unit by the finger

print technician. 

File Organization' 

The CRIME file system contains two major files: a vehicle 
file and a subject file. The vehicle file contains intelligence 
da:ta on vehicles, collected from officers in the field, and in"" 
cludes a description of the vehicle and individuals iri the vehi
cle. The subject file contains personal descriptive information 
and. modus operandi information, as well as the fingerprint clas
si:Eication of individuals. The subject file can be accessed by 

·the two previously described remote terminals. Because the file 

contains both descriptive information and fingerPfint classifi
cations, descriptive information can be used in the search of 
a latent fingerprint. 

The CRIME file system has the capacity to hold over 25,000 

individuals. At the present time, 14,000 individuals have been 
entered ihto the system. Three subject types are put into the 
system: (I) parolees released by the California Department of 
Corrections,_ (2) persons arrested for felonies and selected 

. ( 

misdemeano'rs, and {3} persons selected by ,police officers as 
,,~~/) 

likely suspects. 

Unidentified latents are stored in a separate manual file 

and are-divided into crime type and the, year the crime was 

committe~. 
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COST AND PERFORMANCE DATA 

Equipment cost' 

The CRIME file system costs approximately $100,000 for the 

hardware, software and development. 

The ongoing cost of operation of the system includes 
monthly maintenance contract, filming of fingerprint and 

shot images and other materials costs. It was estimated 
the total ongoing cost was approximately $250 per month. 

a 
('" 

mUg-

that 
This 

includes microfiche filming, which costs approximately $9 per 
microfiche. This is twice the normal amount because the finger

print cards are filmed twice. 

Mechanical Re.liabili ty 

Since its installation, the CRIME file system has encoun-
\", 

terednumerous minor mechanical problems. There were some 
problems with the mark sense ,card reader and from time to time, 
microfiche became jammed in the vilewer. These problems involve 

. p 
adjustments which have been made~and for the most part are not 
causing any major difficulties. The mini-computer in the system, 

'\ 

·to this point, has been highly reliable. 

Display Adequacy and Image Clarity 
,. 

The dispiay of the microfiche image device was judged to be 

d t f th 'd' ,\, f f' , :1' h a equa e or e rapl. comparl.son 0 l.ngerprl.n~jcarUs l.n te 
system with the latent images. However, it was found to be very 

f 

difficult to t'ick out minutiae ppints for positive identification,::;. 
and there_foI;e, the original fingerprin.t card was pulled from the ~, 

f :' 
manual files to make such identification. 

~; i, 

The clarity of the images in the retrieval devige, of course,' ~ 
') . 

depends on .the quality of the. input fingerprint cards. As a rule 
. )- . 

of thumb, when comparing the ,.quali ty of the hardcopy fingerprint 
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card 6with that on the screen, 
display as good quality, good 
and poor as unreadable. 

an excellent quality card will 
quality as fair, fair as poor, 

Personnel 

Currently, five technicians 
sys.tem. Each technician spends 
time working with the system: 

work with the CRIME file 
the following p~rcen.tiEtge of 

Nu~er of Technicians 
% of Time 

Performance Data 

1 

1 

2 

1 

90% 

50% 

15% 

5% 

Approximately 25 latent fingerprint searches 
the CRIME f'l are made on 

l. e each month. The CRIME fl.' l~ "",.system has been 
averaging One identificatl.'on per month. 

POTENTIAL IMPROVEMENiJ.'S 

. The users of the CRIME f' 1 
for improvements On ~,e system had SE;veral suggestions 

. e suggestl.on was t 1" 
entirely and just u th 0 e l.m~nate the viewer 

se e computer for search of th " 
The computer could pr;nt'd " e data base. 

~ 1. ent1.f1.cation n -~ cand'd t vrlLOers of possible '. 
1. a es w~ose fingerprint cards could (; . 

manual fil" " . J - be retr1.eved from q, 
,e 1.n 1.dentl.f1.cation number order. 

Another s t' 
syst ugges 1.on was to add a palm print classification 

. em to the computer data base 
prints are t k . At the present time, palm 

a en on the reverse 'd . 
but trf~,.r-;:c " S1. e of the f1.ngerprint cards 

, . ere 1.S no breakdown in the files other tha 
Sex and' n type of crime, 

, year that the individual was arrested • 
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A third suggestion, which is not possible with the present 

equipment, would. be., to have an image display device with the 
capabili ty of magn.i~ying a,. single fingerprint to the entire 
size of the scre.en.. This would greatly improve the ease with 

, 

which comparisons and .identifipation could be made. 
.. 

The fourth suggestion was to obtain a display device capable 

,;')f greatly increased speed of retri'eval. It now takes an ay.:§!rage , 

of four seconds to retrieve an image. It was felt that since 
the comparisons for rejecting possible matches can be made rap
idly, it would be appropriate to have the retrieval time of two 

or three cards per second. 

OPERATIONAL PROCEDURES 

Search Procedures 
. ' 

Identifiable latent fingerprints are coded u\sing a special 
three digit code devised by the department. (The classification 

system is described later in this section). 

Codes for up to three fingers, as '\,'lell as descriptive data, 

can be keyed into the computer for a search (see Exhibit 2-l-4) . 
When all the information is keyed into the computer, a search 

command is initiated by the fingerprint technician. The search 
" time required varies from 20 seconds to 2 minutes. At the com~ 

pletion of the search, a counter on the terminal indicates the 
" ; 

number of poten'cial. candidates which match the search argument • 
. '/'. 

At this point, it is possible to add more parameters to eliminate 
some candidates. This process may be repeated until the operator 

is satisfied that all search arguments have been exhausted. The 
, 

search time required for subsequent searches is considerably 
shorter because the search arguments are used only'against those 

candidates which satisfied the initial search argument(s}. 
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~:'When the operator is satisfied that all seareh argumE?nts 

hav~beeh exhausted, he may call upon the computler to make a 
'~, 0, , 

printed listing of the potential cand~dates .or to aut0mat~cally 

"\oad the microfiche retrieval systen:~'Thecom,pu:ter terminal 

and the microfiche device are connected by an ihterface unit 

which het's a buffer capable of storing 100 image addresses. If 

more than 100 candidates are present in. a search, successive 

be loaded into th~ buffer once th~ 
> 

have been viewed. This process can be 

g~oups of candidates can 
J} 

original candi~Q.ates 

d ;f~l~'t f 256 d'd t repeate to (rl ~ml\ 0 can ~ a es,. 
\) 

Only one terminal may operate at any given"moment.· Once 

the buffer is loaded, the terminal ci3.n be relea,Sed allowing 

other users to operate their terminals. 

C(iccessi ve' fingerprint cards are viewed on the display 

unit until a ma~ch is made. The display irnage\?tt"riirgnified 1. 5 

times normal size. The display keyboard has a counter which 

allows the operator to call back images which have already been 

viewed. 
;1 

The fingerprint examiner can usually adva'nce 'rapidly through., 

the fingerprints displayed re:f~cting thOse thai are obvious non~ 
matches.. A magnifying glass can be placed on the displa:l unit 

to allow for clO'ser viewing of the fingerprints displayed. 

Oakland Police Department techniccians have found it neces-
" , (\ . c 

sary to go to the original fins-erprint card stored in tlie manual 

file!\to make a 'final ver,ification of a possible match. Apparently,' 

.. fingerprint .minutiae is difficult to pick out from the image 

display~, .,' "\ 
.\ . 

UPDATI.NG 'PROCEDURES 

() Data is keypunched on co~puter punch cards from information 
() 
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C"t'$Jiven on the file input form ~)EXhibit2-l-5) ,which is completed 

\"-'\{the t~me o~ booking. The Criminalistics Section selects the 

persons who w~ll be entered into the system. Approximately '350 

persons are added to the subject data base each month. Data for 

entry ,in the Vehicle file is 'coded on a separate form (Exhibit 
2-1-6). 

Fingerprint cards and mugshots to be entered into the s~~tem 
are sent to the manufacturer of the image retrieval device for 

filming. To~) assure the qaali ty of the· fingerprint images, the 

.: fingerprint cards are shot at two exposures--one slightly under

exposed and one, slightly overexposed. The higher quality micro

fiche produced is stored in the display unit. The other copy 

is stored .for emergencies. The film proce'ssing takes approxi
mately four days(;. 

Purging of the microfiche files has not yet become a prob

lem. The, display unit has a maximum capacity for 73,000 frames. 

Or.;ly 28,000 frames are currently being used. :rt: is eVident, 

however, that the Oakland Police Department will have to develop 
a purge '.methodology in the future. 

Purging the computer files prese~ts no major problems be
cause of the ease in which information may be added, modified. 

• 
and erased on the computer. Purging the microfiche file will. 

probably require refilll).in:g of active subjects on new microfiche. 

CLASSIFICATION SYSTbM * 

The Oakl:and Single 

was designed.bY OakJ.,and 
D 

the CRIME file system. 

Fingerprint Classification Scheme Manual 

Police Department staff specifically _for 

The fingerprint classification code i~ 

NOTE:~di1;ed material' on the coding system taken from materIal 
provided in the Oakland Police Department's coding manual. 

~ j~., 
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FIELD CONTACT , 
CIRCLE ~ONE: 
A! Yes 
A2 No 

DATE OF CITATION 
ENTER CITATION PERIOD AS "DAY, MO~;:H, 
Ii YEAR", I OR 2 SiX-DIGIT DATES 

B1 c 

#_,----,-,-~----
ODMMYY DDMMYY 

YEAR OF VEHICLE 
ENTI::R TWO-DIGIT YEAR NUMBER 

C1 
#19 __ 

MAKE/MODEL 
CIRCLE ONE MAKE AND A MODEL IF APPLIC

ABLE 
O! Alpha Romeo 
O'l, ,.Alplne 
D~' American Motors 

#Q' No specific l110del 

# 1 A):!bassador 
#'l, ~,MX 

#~ Gremlin 
#~ Hornet' 
I§. Javelin 
1 § Rambler American 

Di 
o§. 
O§ 

Dr 
Dll. 
Dll 
DlQ. 
Oll 
O~ 

IQ 
#1 
1'1, 

O@ 
IQ 
11 

Dli 
012 

IQ 
I! 
I~ 
I~ 
I~ 

l> ,~ 

I§. 

11 
Ill. 
I~ 

112 
III 

(See 038-12/046-11) 
Aston·Martin 
Aodi 
Austin 
Austin Healey 
Bentley 
BMC 
BMW 
Borgword 
Buick 

No specific model 
Riviera 
Skylark 

Cadillac 
No speclfie"madel 
EI Dorado IFLE) 

Capri (import) 
Chellrole! 

No specific model 
Camero 
Caprice 
,Chevelie 
Chevy II 
Corvair 
Corvette 
EI Comino 
Impala 
Malibu (ELL) 
Monte Carlo 
Nova (CH2) 

Ig Vega 
D!§. Chr'ysler 

'/Q No specific model 

I! Imperial " 
D)2 D,atsun 
D~ Desalo 
D~ .podge 

10 No 5ptcific model 
'1'7i Cifallenger 
l~l£ ,,~harge~" 
#~ Coronel' 
Ii Dart 

~une Buggy (See D51-1I) 

VEHICLE FILE INPUT (VFI) FORM 
(QUERY ONLY] 

MAKE/MODEL -CONTINUED,-

AUTOMOBILES -CONTINUED-
DgQ Edsel 
Dll English Ford (British) 
D~ Ferrari 
D~ Flat 
D~ Flot-Abarth 
Dg§. Ford 

IQ No specific model 
11 Cobra 
I?, Falrlane 
I~ Falcon 
,Ii Galo.ie 
I§ LTD 
I§. Maverick 
II Must~hg 
I!l. Pinto 
12 Ranchero 
112 Thunderbird 
IU Torino (FAil 

Dg§. Hillman 
027 Hondo 
D~- loternational (Horvesterl 
D~ Jaguar 
D~ Jeep 
Dll 'Karmann-Ghia 
D~ Lincoln 

IQ 
Ii 
Ig 

D~ 
D~ 
D~ 
D~ 

IQ 
I! 
I'l, 

D:ll 
D~ 

IQ 
/1 
I~ 

D~ 
IQ 
#! 

D~ 

Dil 
D~ 

D~ 

IQ. 
/1 
I?, 
I~ 
Ii 
I§ 
.I§. 
#1 
'g 

Dii 
#Q 
11 
I~ 

I~ 
Ii 
I§. 
I§. 

D~ 
D46 

IQ 
I~ 

No specific model 
Capri 

• Continental 
Lotus 
Mazda 
Mercedes-Benz 
Mercury 

No specific model 
Comet 
Couger 

MG 
Nash 

No specific model 
Melropolilan 
Rambler 

• (See D3-/6/D4S-II) 

Oldsmobile 
No speclfie model 
Cutlass IF -85) 

Opel 
Packard 
Peugeot 
Plymouth 

No specific model 
Barrocuda 
Belvedere 
Dusler 
Fury 
GTX 
Road Runner 
Satellite 
VaHant 

Pontiac" 
No SpEcific moda! 
Bonneville 
Firebird 
Grand Prl. 
GTO 
LeMons 
Tempesl 

porsche 
Rambler 

'No specific mod.1 
Ameri~I;Jn 

(See D3-,16/;)38-12) 

047 Renault ;) 
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DATE ____ _ 
, 

MAKE/MODEL -CONTINUED-

AUTOMOBILES -CONTINUED-

Dill. Rolls-Royce 

D1ll Soab 
050 ShelbY American 

(See D25-17) 
D§l Special Vehicle "~i:; 

IQ No specific model ." 

Ii Dune 'Buggy 
Dg Studebaker 

D~ Subaru 

D§i Sunbeam 
D§§ Suzuki 

D~ Toyota 
D§I Triumph 
O§!l. Valkswagan 

D§ll Volvo 
D§Q Willys-Overland 
MOTORCYCLES 
D§.l BSA 
D§g Harley-Davidson 

D§ Honda 
D64 Kawasaki 
D65 Suzuki 

~'. 

D§.§. Triumph 
D§.I Yarnaha 

BODY TYPE 
CIRCLE ONE 
El 2-door 

E~ 4-daar 

Q Station Wogan 

Ei Convertible 
Eg Pickup 
E§ Sparlscar 

EI Von 

E!l. Panel " 

Ell Bus 
EIO Hearse 

COLOR 
CIRCLE ONE (SINGLE COLOR) OR TWO (2·TONE) 

~ ~ 
F! F! Slack 
F'l, F'l, BrQwfl, Beige, Bronze, or Ton 
F~ F~ Red, Pink, or maroon 

Fi Fi Orange 
F§ F§ Yellow Or Gold 
F§ F6 Green or Turquoise 

FI FI" Blue 

F!l. Fll. Purple or Lavender 
F§! F2 Silver aL Gr~y 

F!9. F!9. While or Cream 
"NOTE: 

T /S: TOP OR SINGLE COLOR 
B:BOTTOM COLOR 

STATE 
CIRCLE ONE 

Gl COlifornia 
Gg Other 

LICENSE NUMBER 
ENTER UP TO 6 CHARACTERS LEFT JUSTIFIED 
WITH ALL BLANKS (SPACES) OMITT!::D AND 
INSERT "1" FOR UNKOWN CHARACTERS 

Hi 

'- ---

CRiME SYSTEM 

Exhibit 2-1-6 
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intended to minimize sUbjective judgments and classifying diffi-. 

culties. Furthermore, since the system will most frequently 

be uped to compare classifiable prints rather than partial latents, 

it was decided to keep the search pal;ameters reasonably broad. 

For these reasons, the "B'attl~y" type de,tails are not emplOyed. 

This generalist approach, admittedly, creates overlapping basic 

and subpattern classifications, yet the tedious and time-consuming u ' . 
tasks of waking these minute distinctions was felt to be UI},j'usti- _ 

I 

fied in terms of the benefit derived. 

Each individual fingerprint is classified according to the 
.: . 

single three digit fingerprint code. The first digit represents 

the basic pattern (e.g., arch, loop, whorl)~ subclassification 

is done by use of the second digit and the·tracing ridge count 

or slant (in the case of arches) is ix:dicated by'the third digit. 

In order to permit discussion of each classif,ication in logical 

order, eac~,will be divided according to its basic pattern. 

1. Arches (Plain or Tented) • All basic arch patterns are 

identified by a one (1) in the first digit. The subpattern 

(digit #2) will break the arch into a plain or tent,class per 

FBI rules. The third digit identifies the characteristic of 

the arch as to a "slant" or "slope" in the sense that Ulnar or 

Radial LOops slant based on the ridge structure. 

BASIC PATTERN SUBPATTERN SLANT 

ARCH \ 1 Plain arch including plain 1 No apparent slan~ I, 
Plain or , arch reference any other or not appreciable, 

. 
. 

tent. pattern. definite, or obvious 

2 Tented arch including tent 2 Definite sla:nt or 
re£erence other,pattern. 

. 
slant any tendE:mcy to 

:;1 down and to the 
right. '. 

'.-;;:::: :=,3 Definite slant or 
tendency tQ s.lant' 

I down and to the 
" 

left. lZ!j 
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2. Loops. Loops h,ave been identified according to two (2) 

basic patterns, right slope ,and left. slope. The subpattern for 

each is broken down into four (4) classifications and the last 

digit identifies the ridge count made in the ~ashion described 
in the.FBI rules. 

C PATTERN-

Right Slope 
Loop 

Left Slope 
Loop 

SUB 

1 Normal plain loop without appre-' 
ciable convergency of ridges in 
pattern area. 

2 'Loop pattern with fairly prominen 
to very noticeable ,convergencies 
of a type other than type' 3 or 4 
below. - ' 

3 ~oop hav.ing converging ridges gi v
~n~ pattern the form or appearance 
of a Central Pocket, or print 
should be reference to Central 
,Pocket type as it may be one. 

1 

2 

3 

4 

5 

6 

7 

8 

,1 

1-3 

4-6 

7-9 

10-12 

13-15 

16-18 

19-21 

22-25 

9 26 and over 

4 Nutant loop - whether with or 
without convergencies. (All 
Nutants are classified as a 
number 4.) 

0 Indeterminate 

3. Central Pocket. Central pockets are' divided into two 

(2) basic patterns, right slope, and left slope. In a true cen

.tralpocket, a' delta-to-delta line must NOT touch or cross a 

val;i.d recurve; it_can touch such a Line if there ';s d .... an appen age 
~etween the recurve in front on the inner delta (or outer one) 

~nvalidating such arecurve according to the FBI rules. If the 

delta-to-delta line does touch a valid recurve, the 'print would 
become a plaih'w-horl. R'd ~ ge counts qre made in the same manner 

as counts for ordinary .loops.- ,The core will often be the center 
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of a whorling formation. In the absence of "rules" for whorl 

cores, it is best to treat the top of any circular or spiral 

formation as if it were a loop top and locate it accordingly. 

B~BIC PATTERN ;~ , SUBPATTERN RIDGE 
-

Right Slope 1 "Classical" Central Pocket form-- I 1-
0' 

Central Pocket that is, mostly loop pattern but 
with small valid Central Pocket 2 4-
formation in core area. (InCludes[. 
Central Pocket reference loop. ) /03 7-

c~ 

'\\ --- --

" 
4, lO-

Left Slope 2 Central Pocket more whorl':' like - --

Central Pocket in shape or form in which "1C?op" 5 13-
character of print may not be ---

so obvious. (Includes Central 6 16-
Pocket reference whorl.) - . 

COUNT 

3 

6 

9 

12 

15 

18 

, 7 19--21 . 
8 22-25 

----r 

9 26 and over 

o Indeterminat 

4,. Plain Whorl. Plain whorls are inq'~;7cated by three (3) 

basic patterns and broken down into Si}f./;l;~iJj subpaJcterns. Counting 

of ri;dges in plain whorls will always b~:::£rom gore tb ri~ht delta 

in all II innettjt;i'P~s, and from core to left delta in both lIouter"' 

and IImeeting'i I::oj\~es. 
/ ..& t' 

NOTE: On the following page" sategory six (6) for subpattern 

is used only if it appears essential to reference. 

~O 

, 

; , 

1 

~c 

<l 
!; 

· , · s 

· " 

o! ., , 

6 

7 

8 

BASIC PATTERN . SUBPATTERN RIDGE COUNT 

Plain Whorl 1 Very ROUNDISH central pattern ,I 1-3 
Inner Tracing a'rea or shape. " 

(( 2 4-6 ~'\ 

Plain Whorl 2 Normal OVOID shal~e to pattern. 3 7-9 
Meetin~ Tracing .. ' 

" /// 

:",\. " 4 10-12 
Plain Whorl' 3 OVAL type (e. g. , ,; 3X to 4X high 
outer Tracing as wide, central" circui t part) . 5 13-15 

I 

'. I 

4 Very "LARGE OVAL (e.g. , 6X or 6 16-18 

more high as it is wide, 7 19-21 central circuit) • 
" 8 22-25 

5 ALMOND type of pattern or ridge 
structure. Overall' effect is 9 26 and over 
that pattern formed of almond 
shaped circuits. 0 Indeterminate 

6 Whorl should be referenced to 
Dual Loop as it max be one, 
and this reference seems a 
better code than others for 
that reason. 

5. Dual LOOp. The dual loop is indicated by a single pat

tern and. broken down into three (3) subpatterns. Ridges are 

counted f:r:om the appropriate delta to a loop core associated 

with that delta, much as if they were radial or ulnax loops. 

Normally, the core ~~ll be of that loop commonly referred to a$ 

the lIascending loop,'" for usually one of the two loops would 
CJ 

look like a typical plain loop if the other were removed. The 

other 109P is 'frequently lIupside down" or otherwisec:urved or 

oriented in a fashion different than a normal plain loop. 

, ' 

For those dual loops in 'l.<lhich neither loop is ol?viously 

more like a plain. loop than the other, a decision must be made 
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as to which core and de1t.a to utilize. Normally, the loop to 

be 'used for the core would be that loop in which the shoulders 

formed an inverted U or horseshoe opening downward. Dual loop 

prints for which no reasonably consistent or valid decision 

can be made are classified as 0 (indete.rminate) ridge count. 

BASIC PATTERN 

9 Dual LOop pattern 
(2 deltas, 2 separate 
shoulder to 2 looping 
formations, .etc.) 

1 

2 

3 

. 

SUBPATTERN 

INNER Tracing 1 

MEETING T~acing 2 

OUTER Tracing 3 

4 

5 

6 

7 

8 

9 

0 

RIDGE ,COUNT 
f-' 

1-3 

4~6 

7-9 

I, 10-12 

13-15 

16-18 

19-21 

22-25 

26 and over 

Indeterminate 

6. Accidental Type or Indeterminate, Mutilated, .e~c. The 

accidental or irideterminate pattern is identified by a zero (0). 

This digit is used even if the basic pattern type is apparent 

but the subpattern and ridge characteristics cannot be deter-:

mined due to damage, scar,,,,etc., in the inked print. 

Also included as "accidenta1s it are those prints which 

might ~qua11y well 'be called one type (basic 'type) as another 

(e.g., where pattern is very ambiguous' in character, such as 

tented arch having a whorl-like core but which whorl may be 

17 , 
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defective, resulting'in the print being Central Pocket or 

possibly even a loop or plain wnor1) ." 

BASIC PATTERN 

o Accidental type' 
pattern OR indeter
minate, mutilated, 
etc. 

SUBJ?ATTERN 

1 Accidental pattern type 
per FBI ru1es~and excep-

. tiona1 ·prints~ . 

-.l.--------------12 Pattern shows mutilation 

. ' . 

or damage by scar, cut, 
'7tc /, which prevents' ' 
~nte\rpretation of basic 
pattern type on coding 
adequately. 

3 Ridges so reticulated or 
broken up that pattern 
type not clear. (Unable 
to assign pattern type 
on this basis or unable 
to adequately code.) 

4 Finger missing or mostly 
missing or not printed 
due to injury, etc. 

5 Indeterminate due to poor 
inking or other factors 
unable to assign adequate 
coaing formula otherwise. 
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RIDGE~ COUNT 

1 Added to pro
vide a full 
fingerprint 
code. . (All 
Basic Pattern 
"0" will have 
a "1" in this 
column. ) 
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Section 2-2· 

SHREVEPORT POLICE DEPARTMENT 

MIRACODE II SYSTEM 

INTRODUCTION 

In 1971, the Shreveport. Police Department began operating 

its Miracode I Information Storage and Retrie'val System, orie 
purpose of which is to search lat~nt fingerprints against those 

"C ~} 

of known offenders. In Decemberc~t1.91j, the Miracode I System 

was replaced by the more modern Miracode II Information and 

Retrieval System. 

GENERAL SYSTEM DESCRIPTION 

Hardware .. 
The hardware for the Miracode II Information and Retrieval 

System consists of a Mod 18 Control Terminal, a retrieval ter

minal (display unit), and a filming and encoding device, all of 

which are manufactured by the Kodak Company. These devices are 

shown in Exhibits 2-2-1 and 2-2-2. 

Equ~pment Operation 

The Mod 18 Control Device is used in conjunction with the 

-retrieval terminal (display unit) to search the data base for 
,possible matches. Identification technicians key-in coded 

latent fingerprints on the Mod 18 Control Unit which initiates 
a search in the retrieval device. After a search is completed, 

poss~ble matches may be viewed on the display screen mounted on 

the retrieval unit. 

The encoding and filming devices are used to film the coded 

fingerprints and encode the film with the special latent finger

print code devised by the Shreveport Police Departt:nent. Detailed 

84 </:' 

';;~;"':'.>~'n··"""~"~':"'~~"""~-''''''~·'~'''---'''_'''~l 

I 

Retrieval Terminal 

;". 

MOD 18 Control Unit 

" 
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descriptio:ns,~of the coding, searching and updating processes 

are subsequently described. 

File Organization 

The Miracode file is retained on film cassettes which are 

coded with fingerprint in;Eormation and descriptive information. 

Because the file' contains both kinds of information, descriptive 

information can be used in a latent search along with finger

print Classification. 

Each cassette holds film images of 400 t'o 500 fingerprint 

cards. At the present time, latents from crime scenes are run 

against a data base of approximately 10,000 individuals. 

Prior to November 1973, only felony arrest fingerprint 

cards were entered into the system. Since that time, all arrest 

cards are being entered into the system. 

C08.T AND PERFORMANCE DATA 

,F.:g;uipment Cost 

The Miracode II system costs approximately $35,000. This 

includes the filmer, Mod 18 Control Unit, and, display/retrieval 

unit. 

The ongoing cost of., operation was estimated to be $100-500 

per month, for the Miracode II and included film 'and maintenance 

costs but did·not include technician's time. 

Mechanical Reliability 

Since its installation in early December 1972, the Miracode 

;II system has proven to be highly 'reliable. The Shreveport Police 

Department staffr:Was'confident that.the Miracode II system would 
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.. 'th'e' prevl." eusly used' Miracede I ,,~, be a marked ;,improvement ever 
system, Whi~h had an electre;"'mechanical centrel unit and was 
large and bulky in cemparisen wi th.,\ the mere cempact, selid,,"" 

state Miracede II centrel unit. 

Display Adequacy and Image Clarity 

The display unit has been judged to. be adequate fer cem-

Th'e clar.lty, ef ceurse, ·is dependent upen parisen purpcses. 
the quality cf the fingerprint cards input into. the System; 

and, seme degradatien 'tak~s place as a result ef filming. 

Persenne1 

Curren.tly., the Identificatien Sectien has a staff ef 14 

people, all with wcrkingknow1edge ef the Miracede II system.' 

Appreximately 2.0 percent ef each technician'S time is, spent 

werking with the Miracede system. 

Perfermance Data 
\\ 

In 1973 the Shrevepert Pelice Q~partment handled 700 calls 
, , \.'> .' 

. where searchable latent fingerprints ~,ere ·feund. Twenty-deur 

indentificatiens were made ,using the Mi.racede system. 

POTENTIAL IMPROVEMENTS 

Because the Miracede II system has just l:/een installed, 

the staff has not had. sufficient experience with t~e equipment 

to. sVuggest pessible imprevements. 

Captains Heed a~ld Tayler, hewever, were censidering a break

dewn classificatien ef the arches into. three bread subclassifica

tiens: arches which were high en the left and sleped dewn to. 

*NOTE: Th~~' Kedak company has indica,t~d that the Mirctcede I 
syste~~,.ois no. longer .oemmerpially available. 

~8 

.0 

the right., arches·, that rese- in the .·center ef . the fin.gerprint 

~impressien, and arches that rese frem,'left to. right, peaking 

en. the right. 

OPERATIONAL PROCEDURBS 

Search Proc~dures 
' . 

. Te perfcrm a search against a latent fingerprint lifted 

at a crime scene,. the identificatien ·technician' codes the . 

fingerpldnt using the specially dev!sed cede develeped. by the' 

personnel at the.~hrev.epor,t Pelice Department. The" cccl~ is 
keyeq into. the centrel d~vi'ce cf, the. system. Individual' 

cassettes are placed into. the retrieval devrice. and a search 

is initiated cn each cassette.. Aftera. search' is compl:eted 

... ~!\ cn an individual cassette, the. identificaticn technicians. can 

view a counter leco.ted. en the centrel unit which indicates. the 
number ef pcssible matches en that pa'rticular' cassette:. The 

identificatien technician may then view the possible matches 

cnthe display unit by calling the fingerprint images, using 

thecentrcl unit. 

The fingerprint technician can enter a cede and descrip

tive infermatien fer any given finger. It takes appreximately 

18 secends to. search ene cassette ef 4,000 fingerprints (400 

fingerprint cards ef indi~iduals). The ameunt ef time. required 

fer verificatien cf a match depends upon the number of candi

dates. However, it takes appreximately 2 to. 10 seconds fe~ the 

reader to. lecate a particu~arcard. Verificaticn takes.anether 
10 to.; 15secends • Thus,_ cn the .. average , it takes appreximately 

12 to. 25 seccnds per card. The display unit image was suffi-. 

ciently clear to. pick cut fine minutiae pcints. 

Updating Precedures 

Data are entered into. the system by the Identification 
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Sectiort''''at the time of the booking. 

are put into thes:y'stem. 

currently, all arrestees 

I, 
it' 

The' fingerprints ,taken at the time o~/' booking are coded 

by the Identification t,echnicians. The c~?ded fingerprints / 
and the coded descriptiO'p form are encoded onfilm·and a pic

ture is taken of the i'inqerprint card by the filming device 

which is part, 0.£ ilthe syst~\m; •. ~· From the information available, 

the time. necessary to shOO\~ a lOO-foot roll .. of film is three 

weeks. The undeveloped. fillll is then, sent to a film processor 

for .developing •. , It takes 'approximately three days to process 

,the film. Thus, . if ail arrestee is put. on the film at the 

beginning of the roll, i twil!iJ.. take approximately one month 

to put him into the system. 
1.\ 

purging of the files has .. not yet become a problem. The 

data bas.e is sufficiently small to allow for effective search 

of the existing data base. Howtwer , it is evident that some 

purging methodology will have to be developed. At present, 

court expunged persons and dead l?ersons are. purged from the 
'system by erasing the coding information from the film strip. 

Unidentifiedlatents are filE.~d by Qeat district. The city 

is divided into 16 districts. When a latent. fingerprint is 

found at a crime scene within a certain distr:i,ct, it is placed 

in the file for that district. 

In addition to iate,htfingerprint information, ,the semi

automated system contains a .coded·palm.print file developedQY 

thecShreveport polic.e Department. 

CLASSIFICATION SYSTEM 

The fingerprint codes developed by the Shreveport Police 
. th ult o,f intensive re s'e arch 'by Captains ,.Depart}Uent were' eres .' 
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Hood and Taylor. The philosophy behind the developnterl:e'x6~<>':! 

their six and nine digit systems is best described in. an edited 

excerpt from their coding manual: 

It has been found after a .long period of study 

and practical application that the previous method 

of using a three digit cope which was a modification 

of the old Ba·ttley Clas:si.fication was not satisfactory 

for our needs . The other:': method did not break down 

a print sufficiently enou:~h to allow a rapid search 

when several thousands of ll prints had to be searched. 

In many cases, hundreds of prints with 

classifications had to be 1 0bserved and 

many tedious hours of work on the part 

ma.king the search. 

l::til);lilarly coded 
~".: ~ , . 
checked, causing 

of the person 

Another great limitation was that a large majority 

of latent fingerprints were partials, with either the 

core or delta missing. In these cases it was difficult 

and somtimes impossible to code the latent. Thus,.we 

decided that a method must be developea that would over

come the limitations of the previ~us code system. With 

this in mind, we devised a nine digit code, which we 

named and labeled the Hood-Taylor Nine Digit Fingerprint 

Code Method ••• 

Each single print is divided into three zones for 

coding purposes. Ea.ch zone receives three digits of 

the cod~~. The zones' are the .Pattern type, Core area 
I 

and the Delta area. The reason for this division is 

three fold: first, to aid in very rapid retrieval; 
I , 

') second, to be able to locate a partial when only the 

core qr delta is known; and third, the advantage of 

being 'able to criss-c:ross and obtain limited points of 

identification from at fra.gmented latent print. A disc 
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was designed using a .;3/1,6, inQh circle with a cross 
it .' 

hair mounted in a regular fingeJ;7,print glass (as shown 

in Exhibit 2-2-3). The disc is .placed on the core or 

delta, ?n.q line-dup with the innermost recurving ridge 

of a loop or whorl and the type lines of the delta 
',:. 

zone. The first two identifying points above and 

within the top half of the 3/16 inch disc are consi-.. 
dered as the first and second identification points 

abo~? the core of loops and whorls. In the delta 

area, the 3/16 inch circle is placed on the delta and 

the first identification point is abov~ the delta;' 

the second and third are to the left and right of the 

delta and within the 3/16 inch circle.. The identifica

tion pqints are determined by various ridge charac

teristics, e.g., ridge ending to right or left, 

bifurcation to right or left, short ridges, double 

bifurcations and islands. The three areas of the 

prints are broken down into zones for coding purposes 

which make it possible to make rapid identification 

when only a partial or fragmented latent print is 

available. 

Coding 

The chart shown in Exhibit 2-2-4 is used in the Hood-Taylor 

coding system. The chart is divided into the three zones. Three 

digits of information are derived from each zone. A single fin

ger, therefore, will produce a nine digit qode. 

The following information was offered in the fingerprint 

manual provided by the Shreveport Police Department: 
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EXAMPhES OF CODE DIS.C 
If 
( 

Ji 
I' 

3/16 Code Reference Disc 

The above disc is. use~ for coding the Core Area of 
Fingerprints. ThJ.s dl.sC can be made of plastic. 

Code Disc Enlarged 

93 Exhibit 2-2-3 
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( i,1 . , HOOD-TAYLOR 
. ., NINE DIGIT CODE .SYSTEM CHART 

;" ~ , COWMN I 

, " 

PATTERl'1 'l'YPE 

0= Ampt 
1= Arch 
2= Tented Arch 
3= Right Slope Loop 
4= Left Slope Loop 
5::: Plain Whorl 
6= Central pocket Whorl 
7= Double Loop Whorl 
8= Accidental Whorl 
9= Mutilated (cannot read) 

0= f1 Plain Recurve 
l=I?'Recurve w/one rod 
2=~) Recurve w/mult. rods 
3=rlspoiled recurve 

jp • • 
4=.J' Clockwl.se tWl.st 
5= (!; Count(~rclockwise twist 
6= 0 ComplElte enclosur(~ 
7~' Almonc\ shape 
8=A',Upthrust T. a:rch 
9= 11 Loop type T. arch 

" 

Front 

0= No ID Point 
1= Ending ridge right 
2= Ending ridge left 
3= Bifurcation r~ght 
4= Bifurcation left 
5= Short ridge or.¢iot 
6= Island or Enclosure 
7= Bifurcation & short rdg 
8= Double bifilrcation 
9= Scar 

RIDGE COUNT OR TRA~ ____________ ~-=C~O~R=E_TY~P~E~ ______ __ 

0= No count or trace 0= n Plain recurve 
1= 1-5 ridges l=~ Recurve with one rod 
2= 6-10 ridges 2- dit Recurve with Mult .• rods 
3= 11-15 ridges 3: If Any spoiled reCLtrve 
4= 16-20 ridges 4=.9 Clockwise l:wist 
5= 21-out 5=" Counterclockwise i:wist 
6= Inner , 6= () Compl~te enclosure .. 
7= Meeting 7=~ Almond shaped whorl 
H= Outer 8=/1' Upthrust - T. arch 
9= Scar 9= 11. Loop type - T. arch 

'\ 

COLUMN II 

0= No ID Points 
1= Ending ridge right 
2= Ending ridge left 
3=: Bifurcation right 
4= Bif~rcation left 
5d Short ridge or dot 
6= Island or enclosure 
7= Bifurcation & short rdg 
8= Double bifurcation 
9= Scar 

COLUMN III 

First at Right 

0= No ID Point 
1= Ascending ridge 
2= Des~nding ridge 
3= Ascending bifurcation 
4= Desce~ding bifurcation 
5= Short ridge or dot 
6= ,Island or enclosure 
7= Bifurcation & short rdg 
8= Double bifurcation 
9= Scar 

94 

0= NO ;m" points 
1= Ending ridge right 
2= Eiiiaing ridge left 
3= Bifurcation right 
4= Bifurcation left 
5=: Shor.t ridge or dot 
6= Island or enclosure 
7= Bifurcation & short rdg 
8= Double bifurcation 
9=. Scar 

0=' No ID Point 
1= Ascending ridge 
2= Descending ridge 
3= Ascending bifurcation 
4= Descending bifurcation 
5= Short ridge or dot 
6= island or enclosure 
7= Bi,furcation & short rdg 
8= Dt')uble bifurcation 
9= Scar 

" ,Exhibit 2-2-4 

[j 
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PATTERN TYPE 

COLUMN I 

PLAIN ARCH - The arch pattern has ridges that ente.r 

on .one side of the pattern and flow towa1"Q the other side, 

with a rise in the center. It will have no more than one 

of the four requisites of a loop. Since, in most cases, 

this pa'ttern does not contain the reference points, such 

as the Core and Delta, it makes it very difficult to de

vise a system of coding. In many arches, there is a 

billowing of ridges with a gentle curvature at the center. 

In some of these patterns, the billowing of ridges has a 

tendency to begin at the upper right or left side of the 

print and to flow downward toward the opposite. side. In 

other prints, this crest of billowing ridges may tend to 

flow from top center to the bottom. It was thought that 

these peculiarities may play some part in breaking down 

this pattern in the future. Fair instance, the print 

could be broken down into three areas of code, such as 

Left Flow, Center Flow and Right Flow. The above break

down may be considered at a later date, but as of now, 

the pattern will receive only three digits of code. 

Example: ARCH RIDGE COUNT CORE 

Code # 1 o a 

The arch will always receive t,hree digits of code 

and it,will be coded with the number 100 unless. scarred. 
" 

Then i ~c will receive the code number 109 (see Code Chart) . 
, . 

TENTED ARCH - The tented arches are a variety of the 

arch family but they differ from the ridge formation of 

plain arch. These patterns are divided into Upthrust and 

Loop Type in the code. Although the tented arch lacks at 
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least one of the four requirements of a loop, it can be 

separated and broken down further than the. Plain arch 

for code purposes. The '"f.irst ,three digits of the' code 

for these pattern types will be as follows~' 

Code 

T-ARCH 

2 

2 

'RIDGE COUNT 

o 
o 

C0RE 

8 Upthrust 

9 Loop type 

The three digit code will r.emain constant for both 

type T-arches, but vary with identi'fication eharacteristic 

code in the Core or Delta ZO,nes. The tepted arch is given 

a code of three to nine digits, depending on its type and 
,\ .", 

ilihe occurrence of a Core and Delta. 

LOOP.s-ULNAP~ .AND' RADIAL 
----------~,~~----------

L " The pattern will be broken down into Right and 

Left Slope loops, disregarding the hand on which it is 

located. 

2. A ridge count will be made between the Core and 

Delta and will receive a code number (see Code Chart). 

3. The Core type will be designated according to 

type and given proper code number (see Code Chart). 

Example: 

Right Slope Loop = Code #3 

15 ~idge Counts = Code #3 

C6j:e is Spoiled = Code .#3 

WHORLS 

Whorls will be broken down for coding purpose's. ;~nto 

four types: PLAIN, CENTRAL POCKET LOOP, DOUBLE LOOP, AND 
l~; 

ACCIDENTAL. 
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PLAIN WHORL 

1. Plain Whorl - first digit of code. 

2 • Inner ,me'eting, out2r - second digit of code. 

3. Core type--will.be clockwise,. counter-clockwise, 
almond shape, and enclosure. 

CENTRAL POCKET LOOP WHORL 

The above whorl is treated in same manner as a Plain 

whor~, but has its own code designation. 

DOUBLE LOOP WHORL 

1. This pattern is given three digits of code in the' 
sa~me manner as for other type whorls. 

2. ,The ascending loop of this pattern will be con

sidered in selection of the Core type, regardless of 

whether it is left or right in the pattern or not. 

3. The Delta will be treated the same as in all other 
patterns. 

ACCIDENTAL WHORLS 

1. This is the same as for all other whorls, with the 

exception that the first ascending loop or recurve from the 
left Delta will be coded as the core .. 

2. The extreme left Delta will be considered for code 
purposes only. 

Example Whorls: 

Plain Whorl Inner Ridge Trace Clockwise 

Code # 5 6 4 
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MUTILATED PATTERNS 

This type of pattern will be given a code number of 

9 whenever it is impossible to tell what the pattern is. 

This ~plies to the first digit of code, Pattern type, 

only, but in many 

the Core or Delta 
--:-

cases, it will be possible to know what 

is. In this case, the correct cod~ will 

be given to these areas. 

CORE AREA 

COLUMN II 

The Core area of the Loop, Whorl and T-arch will be 

. considered in this section. The arch is not considered. 

~his section of the code is separated into three parts: 

Core Type, First and Second Identification Points, which 

will be explained in more detail below. 

1. Th~s is the ridge details that comCore Type - ..... 

pose the core; it is the innermost staple of the envelope. 

2. Identification Points - These are the ridge 

characteristics that fall within the 3/16 inch circle 

when the center of the reference disc is placed on the 

core of the innermost recurving ridge. If the innermost 

recurving ridge is a plain recurve, place the center of 

the disc on the apex of the recurve. If a whorl is in

volved, such as a Plain Whorl, place the disc on the 

innermost recurving ridge if clockwise or counter-clockwise. 

If the Core is an enclosure, place the disc in the center 

of the enclosure. 

3. First Identification Point - This is th~first 

ridge characteristic that is above and nearest the core, 

such as Ridge Ending, Bifurcation, Islands, etc. Notice 

98 

the Island will always be considered the First I. D. 

point, regardless of its location within the top half 
of the 3/16 inch reference code disc. 

4. Second Identification Point - This is the ridge 

characteristic that is located above by ridge count of 

the First Identification Point and within the 3/16 inch 
reference disc. 

Example: 

CORE AREA 

1 .. Single ROd in Core = Code No.1 

2. First Iden'l::ification Point = Code No. 3 
'l 

3. Second Identification Point = Code No. 5 

i 

DELTA AREA 

COLUMN III 

Within the pattern area of the Whorls and Loop type 

fingerprints:: are fixed points known as Deltas. The Delta 

plays an important role in the classification of prints 

and also in this code. The Delta can be coded as a Delta 

plus identification characteristic or it can be used as 

a fiXed reference point to obtain the points of Identifi

catiorl that appear to the front, right, and left of the 

Delta )see both charts). The Delta area will receive 
.'/ 

three ~igits of code. 

1. First Identification Point - These are the ridge 
~ . 

oharacteristics that are located in front of the Delta as 
(it opens into the Pattern Area. 

2. Second Identification Point - The same as the 

firs\t, · but it is located to the right of the Delta. 
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3. Third Identification Point - Same as the above, 

but it is located to the left of the Delta.;'" 

In addition to the 9-digit code l Captains Hood and Taylor 
have developed a 6-digit code and 'an alternate 9-digit code. 

These codes will not be covered in detail in this report' be

cause the regular 9-digit co~e is used roost often. 

The six digit code eliminates the use of the delta as a 

Source of information. The first digit represents the basi~ 

patte~n type; the second digit represents a ridge count or 

trace; the third digit represents. the cOre type. The last 
three digit'!; represent a more exact ridgec.ount in the case 

, ; 

of loops. In the case of whorls and tented arches, the last 

three digits r~present (·1) the core type, (2) ··:the first iden
tification point above the core, and (3) the second identifi

cation point above the core (see Coding Chart in .E,xhibit 2-2-5). 

The alternate code is basically the Same as the 
other Nine Digit System with some exceptions which are 

lis'~§d below. 

COLUMN I 

The Pattern type remains the same. 

COLUMN II 

CORE AREA 

1. Core Type - remains the same. 

2~ Identification Points - Only the first ridge 
characteristics above the Core will };y;e considered. There 

will be no secbnd identification point in this. area. 
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HOOD-TAYLOR 
SIX DIGIT CODE SYSTEM CHART 

COLUMN' I 

---;;;;:;;;;;;;;;----------.......;, .. 
PATTERN RIDGE c~OuinN~T~OmRtTT~RAiCCRE----------~~~~~~~------

0= Aropt 
1= Arch , 
2= Tented Al;ch 
3=~ight slope loop 
4= Left slope loop 
5= Plain Whorl 
6= Central Pocket Whorl 
7= Double Loop Whorl 
8= Accidental 'Whorl 
9~ Mutilated (oannot read) 

" 

0= No count or trace 
1;:= 1-5 ridges 
2= 6-10 ridges 
3= 11-15 ridges 
4= 16 ... 20 ridges 
5= 2l-out 
6= Inner 
7= Meeting 
8= Outer 
9= Scar 

COLUMN II 

CORE TYPE 

0=1) Plain recurve 
1= fl) Recurve with one rod 
2=4 Recurve with rnut. rods 
3= r( Spoiled 'recurve; 
4= oS Clockwise twist 
5= e Counterclockwise twist 
6= ~ Complete enclosure 
7=(!P Almond shaped whorl 
e=~ Upthrust - T. arch 
9=.9! Loop type - T. arch 

FOR WHORLS AND TENTED ARCHES ONLY: 

"J' CORE TYPE. 

o-n Plain re curve 
1= m Recurve with one rod 
2=='!lA Recu:r.ve w/rnult rods 
3= f1' Spoiled re curve' 
4:::: f Clockwise twist 
s.:::: SCounterc19ckwise twist 

, 6= t7 Complete e'nclosure 
7:::: 'Almond shape 

( 8::::". Upthrust T. Arch 
9= fl Loop type T.· Arch 

FOR LOOPS ONLY: 

FIRST ID POINT ABOVE CORE 

0= No ID points 
1= Ending ridge right 
2= Ending ridge left 
3= Bifurcation right 
4= Bifurcati.on left 
~= Short ridge or .Idot 
0= Island or enclosure 
7= Bifurcation-short rdg 
8= Double bifurcation 
9= Scar 

COLUMN II 

SECOND ID POINT ABOVE CORE 

0= No ID points 
1= Ending ridge right 
2::: Ending ridge left' 
3=.~.i:furcationright 
4= Bifurcation left 
$= Shor± ridge or dot 
6= Island or Bnclosure 
7.= Bifurcation-short ridge 
8= Double bifurcation 
9::: scar 

CODE NUMBER 

002 
RIDGE COONT 

1-2 
CODE NUMBER 

018 
RIDGE CCUNT 

17-18 
19-20 
21-22 
23-24 
25-26 
27-28 
29-30 
31-32 

004 
006 
008 
010 , 
012 . 
014 
016 

3-4 
5-6 
7-8 
9-10 

11-12 
l3-l4 
15-16 

020 
022 
C?4 
:026 
028 
030 
032 

Exhibit 2-2-5 
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COLUMN III 

DELTA AREA .;::..;:;.;;;;.;..;..---

b Considered in lieu of the Delta ty?;?e will e 1. 
first identification point. 

2. Identification. points The first identifica

. f t of the Delta. tion point above and ~n ron , 
The Delta 

area will have only two digi~?;!'!l of 

terns will have both deltas cgded 

digits of code each. 

code. The Whorl pat

and will receive two 

modification and rearrangement 
This code is only a 

that is in this publication. The 
of the basic system 

disc and the identification charac-
3/16 inch reference 
teristic code remains as part-of this modified method. 

d Chart in Exhibit 2-2-6). (see Alternate Co e 

1 . t classificaTaylor have also developed a pa m-pr~n Hood and 
The codes are put into the Miracode system. 

in Appendix C. 

The 
tion system. 
coding system has been included 
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HOOD-TAYLOR 
NINE DIGIT CODE SYSTEM CHART 

COLUMN I 

PATTERN TYPE 

0= Aropt 
1= Arch 
2= Tented Arch 
3= Right slope loop 
4= lieft slope loop 
5= Plain whorl 
6= Central poCket whorl 
7= Double loop whorl 
B= Accidental 
9= MutilatEld (can't read) 

CORE TYPE' 

0=/1 P:J.ain recurve 
1= ~ Recurve wlone rod 
2=~ Recurve w/mult rodS 
3,,: Ii Any spoiled recurve 
4= 0 Clockwise twist 
5= e Counterclockwise twst 
6= 0 Complete enclosure ' 
7= (#) Almond Shaped whorl 
8= '" Upthrust 
9= ~ Loop type 

Alternate Code 

RIDGE COUNT OR TRACE 

0= No count or trace 
1= 1-5 ridges 
2= 6-10 ridges 
3= 11-15 ridges 
4= 16-20 ridges 
5= 21-out 
6= Inner 
7= Meeting 
8= Outer 
9= Scar 

COLUMN II 

FIRST OF ID POINTS 

0= No ID points 
1= Ending ridge right 
2= Ending ridge left 
3= Bifurcation right 
4= Bifurcation left 
5= Short ridge Or dot* 
6= Island 

CORE TYPE 

0= 11 Plain recurve 
1= If) Recurve wlone rod 
2=~ ReL"Urve w/multiple l,"ods 
3= If Any recurve spoiled 
4= ~ Clockwise twist 
5= ~. Counterclockwise twist 
6= t? Complete enclosure 
7=~ Almond shaped whorl 
8::: '" Upthrust 
9= ~ Loop type 

DELTA TYPE RIGHT 

O=:::!Ridge dot 
l=~Bifurcation 
2=~Ending rdg in front 
3=.:::::t Ridge 

7= Bifurcation &' short-rdg 
8= Double bifurcation· 

4=~Ending rdg parallel 
5=~Ending rdg connecteD 
6=~Enclosure 
7=~Angle at ending rdg 
8= =1\Ending rdg that 

9= Scar 

COLUMN III 

starts type line 
9= No Delta 

FIRST OF ID POINTS DELTA TYPE LEFT FIRST OF ID POINTS 
~..,.~."..~.-----::.=::::.::.::......::.::::~~::::.-=-------..:..::::;::..:-..=::--=::.::...~:.=:.:.:..::....-

0= NQ ID Points 
1= Ending ridge right 
2= Ending ridge left 
3= Bifurcation right 
4= Bifurc~l::ion left 
5= Short rdg or dot*. 
6:; Island:',~=" 
7= Bifurcation & short rdg 
8= Double bifurcation 
9=, Scar ' 

0= ( Ridge dot 
1=, Bifurcation 
2=~.Ending rdg in front 
3=::::if Ri"\J.ge 
4= ~,Ending rdg parallel 
5=~Ending rdg connected 
6= Enclosure 
7=~ Angle at ending rdg 
8=~Ending rdg that 

starts type lines 
9= No Delta 

0= No ID Points 
1= Ending rdg right 
2= Ending rdg left 
3= Bifurc;:,ition :right 
4= Bidurcation left 
5= Short rdg or dot* 
6= Island 
7= Bifurcation & short 
8= Double bifurcation 
9= Scar 

* The short ridge and ridge dot will be considered as the same XD point. 
The ridge dot should be as large as the ridges in the pattern" 

Exhibit 2-2-6 
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section 2-3 

NASSA\U COUNTY, NEW YORK- POLICE DEPA.RTMENT 

RAGEN RETRIEVAL SYSTEM 

INTRODUCTION 

In Octobe,r 1973, the Rq.gen Retrieva.:i system was' installed 

. the Nassau" Cibunty l',olice nepartment./ The' Ragen Retr.ieval 1n r I • 

System will pre/vide the NaSsau,; county /p,olice Depa:r:.tmentw1. th 

its firslt a'ltoj;nated records and finge#print retrieval: system. 

GENEE~L SYSTEM DESCRIPTION 

Hardtllare " 
~~ /J 

The hardware for the Ragen Re~j!rieval System consis·ts of a 

. Rage~n MRS-90Mini' Compute'r' (12,0.00/ eight bi~\ words) ,. an on .... l·ine 

disci; file (29,0.0.6,0.0.0. bytes expanq;able.to. 1l..6megabytes), two 

rem(,)te MRS-9o.terminals attached to display units, and a filming 

unit. The remote terminal/display unit is capable of providing 

a hard copy of any gi vel'J. record (jf fingerprint cards cn file. 

Ea<jh terminal has a capacity of 900,000. images on 16rnm rolled 

film. (See illustration in Exhibit 2-3-1). 

mquiEment Operatien 

Data. centrol is maintained in th,;e main terminal (memery 

unit) shown in Exhibit 2-3-1. InferrnatiolL is input" by means ef 
Detailed infcfrmatien on system procedure,S cemputer punch cards. 

is described below. 

'ftte system is accessed by either of two remote terminals, 

each containing 30.0 rolls of film.! Three thousand documents may 

be filmed en each roll giving a total retention capacity ef 

.900 I 000 separate decuments. A display unit is mounted en the 

to en 'ab' Ie v 4 ew"n'g ef the film images stored remote terminals • • 

withih the unit. 
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Each terminal is;, equipped with a terminal keybeard .which 
\ 

is used by the terminal+ operater. to acceE'.S the computer. In 
\1, 

addi tien, the remete te.\rntinals are equipped to. produce hard 

copies ef images viewed\\ on the display unit. 
\\ 

Infm::'mation is filmed on 
. h!~' data capture devl.ces S e\\'1n 1.n 

the special e£f-line'filming and 

Exhibit 2-3-1. The data capture 
"! 

device encedes the filme(~ images to. enable computerized retrieval 

of images. 

File Organization 

\. 
~ , 
\ 

'The system will eve:ntually centain a number ef files~ Cur

rently, ,the police depa:t'tment anticipates that new a):'rest cards 

_, (,coded with the Henry classificatien and latent fingerprint infer-- . 
matien, criminal hister'ies, and a physical description file will 

be input into the system. The file'en latent fingerprints and 

descriptors is ef primary interest in this study. The~subject 

file can be accessed by two separate terminals. Each terminal 

is attached to. a viewer equipped to. display fingerprints and to 

previde hard copies. As the file centains beth descriptive infer

matien and fingerprint cedes, seme available descriptive informa-
,. 

tien can semetimes be used ina latent search aleng with the 

fingerprint information. 

The display unit, as presently cenfigured, has a subject 

file capacity ef 300 reels at 3,000 frames per reeler 900,000 

individual frames-. The computer system has a 29 megabyte' cap?-

city. At the present time, approximately 2,20.0 fingerprint 

cards are on-line. An additienal 2.,800 fingerprint cards have 

been coded and are ready to go en-line. 

Unidentified latent fingerprints are filed by case number, 

type ef crime and the beat area where the crime was committed. 
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COST AND PERFORMPillCE DATA 

Eguipment Cost 

Tqe cost of.!hardware was $72,000. Additionally, materials, 

labor to code finge.rprints, and the effort involved in entering 

criminal historylinformation and descriptions have been esti

mated to cost $183,OOOa The ongoing cost will include techni~ 
(/ "; 

cians to conti'hue coding and searching as well as maintenance 

costs and materials. The ongoing cost of materials is mainly 

for fi~ming .I1c is estimated that it would take approximately 

six months to fill one reel at 50 fingerprint cards per month. 

Mechanical Reliability 

J\ Since the system had been installed, the police department 

has had .some mechanical. problems with the display unit jamming. 

The mini-computer, to this point, has been highly reliable. 

Display Adequacy and Image Clarity 

The display of the microfilm unit was judged to be adequate 

for rapid comparison of fingerprint cards. However, the ten 

fingerprint card image needed magnification for verification. 

Currently, a fingerprint glass is placed against the image 

screen. The department plans to attach a magnifie'i- to the dis

play unit to make verification easier. 

Personnel Dat.a 

Latent Fingerprint Personnel 
Nassau County Police Department Retrieval System 

Position 

One Fingerprint 
Coder, Examiner 

Three Fingerprint 
Examiners 

Title 

Detective 

Detective 
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% Time Allocated 
to System· 

100% 

12% 



One Fingerprint 
Examiner supervisor 

One Fingerprint 
Examiner Supervisor 

Performance Data 

Detective Sgt. 25% 

Detective Sgt. 25% 

The system was installed in October 1973. The gepartment 

personnel are in the proces~., of debugging the system. No sta

tistics are currently available on the number·of searches made 

" or the number of hits. 

POTENTIAL IMPROVEMENTS 

Except, for the possible addition of the magnification 

device to the display unit, no other improvements are planned. 

OPERATIONAL PROCEDURES 

Search Procedures 

To perform a file search with an unknown latent fingerprint, 

the fingerprint technician enters the codes for the latent prints. 

From the remote terminal keyboard, the syst.em" can accept codes 

for at least two fingers in addition to codes for descriptive 

data elements contained in the file. When the entry of codes is 

complete, the technician enters a command which initiates a corn;"" 

puter search requiring between 5 and 10 s.econds (time based upon 

a data base of 2,200 individuals). At the comple'l:;.ion of the 

search, the computer responds with the number of pot.ential can

didates which match the search parameters. The disc storage 

unit has a work area in which likely candidates are held until 

the search is completed. The size of this work area is only 

limited to the avi:.hc;ple space on the disc. By using the displ,ay 

unit, the technician may call up successive images for viewing 

and compare them with the latent fingerprint. The technician 

will typically 'advance rapidlY through the candidates, rejecting 

b . t hes For ma'tches requiring fingerprints tha't are 0 v~ous non-rna c • 
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close comparisons, the examiner may use a fingerprint glass 

directly against the display screen. Plans have been made to 
",-

attach a magnifying unit to the display unit to avoid having 

to use the fingerprint glass. 

Updating and Purging Procedures 

Data is entered into the computer with the use of the 

subject file input forms which are completed by the identifica

tion section. The information from these forms is keypunched 

on comp~ter punch cards for entry into the syste:n./Approxi

mately 50 individuals are added to the subject data base each 

month. 

Fingerprint cards are presently being selected from the 

existing data base on the basis of age of the arrestee and type 

of crime. At the present time, subjects are entered into the 

fingerprint files only by meeting the following criteria: 

1. Armed robbers 

2. Burglars 

3. Felony narcotic arrestees 

4. All above under age of 30 years. 

The manufacturer is filming and entering the data onto the 

data base. Newly coded fingerprints are ba'tch processed into 

the computer. Film is currently being encoded and loaded in 

parts. A section is shot, encoded and loaded into the display 

unit. Later, if another section is shot and encoded, it is 

spliced jnto space on existing reels. The total reel is re

photographed to eliminate the splice. 

Purging of the display file has not yet become a problem 

because the capacity of the display system has not yet been 
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· " 
xeached. Codes can easily be erased from the computer memory. 

; 

Clearly~ some method of purging old reels must be considered 
in the fu,ture; however, the display unit has a capacity of 

900,000 frames and currently only 2,200 are being used. 

CLASSIFICATION SYSTEM 

Sysuem Basis * 

The basis of this system will be to assig:n descriptors 
to each finger impression, or portion thereof, to facili-_ 

tate and accelerate search and retrieval of unknown and 
'known fingerprints. 

Four (4) descriptors will be assigned for each finger 

(see Exhibits 2-3-2 and 2-3-3). A final code for sex, 
xace and the,last two (2) digits of a person's year of 

birth completes the sequence. 

The criteria for persons to be entered into the sys

tem are those arrested for Burglary, Robbery (and the 

attempt to commit these cr~mes), and felony Narcotics. 
The age grouping will include those persons thirty (30) 

years of age and younger. This was arrived at through 
statistics which show that only a small percentage of 

those persons over the age of thirty are arrested for 

these crimes or leave latent fingerprints. 

Another group to be entered eventually will be the 
individual open latent prints, coded identically but di
vided by precinct and/or occurrence. 

A two-way check can then be instituted. As a latent 
impression is discovered at the scene of a crime, it can 

*NOTE: Edited material on coding system taken from the Nassau 
County Police Department Coding Manual. 
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be checked against the library of stored prints. In 
addition, each prisoner will be cO'd~ed and h - c ecked against 
the open latent file, as he is booked. 
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. , 
NAME SURNAME 

SEX RACE 
Law Section No. LsubDiv 

C 
H 
A 
R 
G 
E 
S 

Signature ot Person Fingerprinted ../ 

FINGERPRINT CARD 
SAMPLE 

FIR TNAME INITIAL 

BIRTH DATE 
Name of Offense D.O. No. 

. 

Date 

ID.B. NO. -
ARREST NO. . 

POLICE DEPARTMENT 
COUNTY OF NASSAW 

• MINEOLA, N.Y.,. 

Taken By: Sh No. Fingerorinted 
\ CRIMINAL 

I. RIGHT THUMB 2. RIGHT INDEX 3. RIGHT MIDDLE CJf 4. RIGHT RING 1\ 5. RIGH1' LITTL ,. 
Whorls ,/ . Whorls Code check 

Code Referenc'e Code Ulner Counts Radial Counts 
Coder init 

I ~ Loops must be 

Radial & Ulner circled 
Flp Checker 

.. -
~ 

6. LEFT THUMB ~( '7. LEFT INDEX 8. LEFT MIDDLE 9. LEFT RING 10. LEFT LITTLE 

Code of Whorls 
Alternate Counts 

(Place below 
other code 
and circle) 

LEFT FOUR FINGERS 
TAKEN SIMULTANEOUSLY LEFT THUMB RIGHT THUMB 

RIGHT FOUR FINGERS 
TAKEN SIMUL T ANEOUSL Y 

Sex Race Birth 
Cartridge ~er: 
Frame Numb !er': 
Disc Numbe ~: 

Exhibit 2-3-2 
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's' Digit 

. , 

'.La 
:; 
: 

,0 AMP 
'. . 
} 

,$ 

, I ARCHES 
> 

, 

2 LOOP \ , . , 
,j 

'-

" 

13 lOOP / "', 

~ ~~ : 
1, 

1 ",4 CPL \ .. , 
J 

' .. 
. ' , 
., 
'5 .' CPL / 
. 
, 

·6 DL 
" 

.i:. 

'. 7 PW . .. 
i 

a Ace 
~ 

.; 

, 
~9 SCARRED ~ 
J 

,~ J. 

. - :!'>,.; 

2nd Digit 3,d DI,lt 4th PI,lt 
I 

0 RicJht hand o Thumb 3 Rina o One 3 F:'our -
I Index 4 Little I Two 4 All 

I Left hand 2 Middle 2 Three 

0 PLAIN 0 0 

O,.-s-.... 3~ 6 
I TENTED I~ 4~ 7 0 

2p-... 5~ '80'lIIr. 

0 n 5 (f\ ttl rYl) ----- 0 No count 0 --< ",.1 

Ihnrl 6(f\ fl\ (fl\ -- I I to :3 

-----2m rII (l) 7 m rO\ r7i\) I -- 2 4 5 to ---3 (iii rIiI (I\) 8 
----

3 6 to 7 
2 

4 (iii\ rWI tITh 9 Others -- 4 8 'to 9 

0 00 ..-" 
0 3 • 5 10 to II 

(0'0 
-.... 

G 6 12 to 13 

'~( O'b 0 I 4 7 14 to 15 

01:) G --- 8 16 to 17 

2 ® ~ 9 
5 Others 

9 18 8 over 

Countin9 Whorls: 

3 @ ~ (iJ I. Use common core. 

~ 
2. Code !!.1M!. position 

e~~~ 
count fj rst . 

4 
3. Code radial posit jon 

count next ond circle . 
Ct)untin,9 OOiJble Loops: 

~ ~ 5 
I. Use common core. 
2. Use loop closest to 

center. in upward 

,0 

60thers 
direction. 

0 Ri;ht hand o Thumb 3 RinQ o One 13 Fou,. -
I Index 4 Little I Two 4 All 

I Left hand 2 Middle 2 Three -
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.. II 

CODING SYSTEM 

A. 

B. 

I 

All AMPS will have a first descriptor of nO". 

The second descriptor will be "0" for an AMP in 
the right hand or "1" when .. in the left hand~ 

C. The third descriptor.:~ 

Amp in~Thumb "0" 

Amp in Index "1" 

Amp in Middle 112 " 

Amp in Ring "3" 

Amp in Little "4" 

D~ The fourth descr~pto:r;-: 

Amp in one finger same. hand "0" 

Amp in two fingers same hand "1" 

Amp in three fingers same hand "2" 

Amp in fO\lrfingers same hand "3" 

Amp of all fingers same hand "4" 
:5 

ll~ 

. i 

II 

ARCHES 

A. All arches (plain and tented) will have first des
criptor of "III. 

B. PLAIN ARCHES: 

Second descriptor will be "0" 

Third descriptor will be "0" 

Fourth descriptor will be "0" 

C. TENTED ARCHES: 

. Second descriptor will be "I" 
/' . 

Th1rd descriptor will be "0" thrbugh "8" 

0 i 3~ r ~ ,- ~ 

6 

1 
~ 

4 

~ ,. 4' 
2 ""I 5 
--;.s " ~ 

7 

8 OTHERS 

Fourth descriptor will be "0". 
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D 

o 

III 

LOOPS 

: . f "2" A. " slant Loops will have a first descrl.ptor 0 

B. / slant Loops will have a first descriptor of "3" 

Co The second descriptor'is determination of the core 
t Pe of the Loop. They will be sub-divided "0" through 

':'D •. 

y . 
"9". 

o 

1 

2 

8 

n 
h 1\ Ii 
Ii\ th Ib t\1 tn th 
Ai) ,m II1l !If' di\ Ai\ tfil tf1{ "" 1rh IA At If1J AlIIil 
/iii) ,(,0 rob t1DAillIlffi /til IOn /lib f/iJ\ Ail) (ail 
ffl ttb (If) Aft Ifl)11f1 
~ rfl If'ltm Iff1 fA 

~ Ii\) ~, /in\ lib .~ ~ Ii\l} 

9 OTHERS 

The third descriptor is determination of the delta ' 
typ.E:: of the Loop. They will be sub-divided "0 n through 
"5" 

o 

1 

2 

3 

4 

5 

• 1.:< iZQ--.,. -
j":::' ...... 
" --• r . 
• *::~, 
i • --'-, -

-=-~:-:< 
OTHERS 
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Bifurcation 

Ridge Ending beyond divergence 

Ridge Ending through divergence 

Fragment 

First encountered ridge 

o 

1 

2 

3 

4 

LOOP CO~S 

SECOND DIGIT 

n 
nnn 
mtlr1f1 
(j)mm 
rnmrh 
([j){jj)r/;)(i/)Ifj) 

fifllfj) fifi tffi rtn 
1m mr tm (jlJ1fi) 

nmtfN tfiVdffi !lID 

flii){AJ)tn1ltfr1Af)1 
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0 

0 

0 

) ~~./ / 

0 

: . :'.' 0 

0 

0 

o 

<5 

0 

r2' 

0 

f~-

0 

1 

-- y .; -< - '" - ~ 
I ~ 

!~ - ~ 
I 

- , 

.... - ~ 
~ 

- --::( 
,~ 

I~ - cd: 

- ~~ 
;,. 

~ 
--..... T~ 

~ 
• -
------_\~ 

• 
\ -
~ 

----:-~.=s.. -

---_\~~ ... ...---
-----I~ 

DELTAS 

" THIRD DIGIT 
\ 

2 

2 

2 

3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

~ 
i~' 

- ~ 

:: 

-
I ,<= 
~ 
./ - , . -I 

- ~ 
~ 

\~ -
• ., 
- ~ : I 
~ 

I 

- .~ 

~ ~ 
"""" 

- 4 ,'--, 

, r; 
J ~ 

- !< 
r--

- =! I , 
! 

- 7 .. 
-- .~ 
~ 

- \~ ,.... 
I'· 

. ..,., ' 

,.,-

LOOPS (Continued) 

E. The fourth descriptor is the ridge count of the 
Loop pattern. They are divided "0" through "9". 

0 - No count 

1 1 to 3 

2 4 to 5 

3 - 6 to 7 

4 8 to 9 

5 -10 to 11 

6 -12 to 13 

7 -14 to 15 

8 -16 to 17 

9 -18 and over 
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A. 

C. 

D. 

E. 

F .• 

G. 

"~'-"'''';-' -

"lJ,;R\~ lor'lf71"1',=-___ • -----------------

() 

CPL " 

CPL / 

IV 

WHORLS 

the first descriptor will be 

the first de~criptor will be 

DL the first descriptor will be 

PW the 'first descriptor will be 

"6". 

"7". 

W~ll be "8". ACC the first descriptor ~ 

II 4 " • ' 

II 5 II .• 

The second descriptor is 
core type of the Whorl. 
through "6 II • 

the determination of the 
They will be sub-divided "0" 

core type, the use of the general 
In determining the 'de tion 

of the Pattern shall be cons~ ra . 
area at the center 

o 

1 

2 

3 

4 

5 

6 

o6fC 
6~r8 
00(Q 

(!)((9 
~ 

~ 

OTHERS 
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Any circle· or i~com: 
plete cir~le,vo1dm 
anything ~ns~de. 

Any circle or incom' 
plete circle with 
anything inside. 

Spiral CLOCKWISE 

Spiral COUNTERCLOCK 
WISE. 

& DOUBLECORBD 

TWO single cores. 

OTHERS 

.~''!:'''''"''''!<~'iI''i'll''-''" .. ,';.)l'l ....... '!i'","Ii ...... <;~~~··:l.:~_:~:_.'" "~'''-~'-''-''-~'r~~'~_; ~~~~ .. ......-.~..,. • ..;..;.... ~~ .,,',.- ."...- ---- -~_.;r,,-- -~:.. "-

WHORLS (Continued) 

H. The third descriptor: 

1. Is used in determining the sub-division in the ULNA 
position of the delta type.,. 

2. Then the descriptor is used in further determining 
the sub-division in the RADIAL position of the delta 
type (as the alternate delta). 

I. The fourth descriptor is the ridge count from the delta 
in the ULNA position, then the ridge count in the RADIAL 
position as the alternate. 

J. . In conclusion, the descriptors will re;sul t in a combina
tion of four letters (or digits) with the alternates in 
a Whorl using a common core. 

1. Example: 

a. Type of whorl. 
b. Core description. 
c. Delta description in the ULNA position. 
d. Ridge count using the ULNA position. 

The alt~rnate position (circled). 

a. Type of whorl. 
b. Core description. 
c. Delta description in the RADIAL position. 
d. Ridge count using the RADIAL position. 

121 

t" -

J;i' 



A. 

B. 

C. 

," 

D. 

'-, 

v 

SCARRED 

The first descriptor will be assigned "9". 

1. This applies only if the pattern areas are missing 
or destroyed, o~.cannot be determined with accuracy. 

The second descriptor will be "0" for scars in the right 
hand or "I" in the left hand. 

The third descriptor: 

Scar in Thumb "0" 

Scar in Index "I" 

Scar in Middle "2" 

Scar in Ring "3" 

Scar in Little "4" 

The fourth descriptor: 

Scar in one finger same hand "0" 

Scar in two fingers 'same hand "I" 

Scar in three fingers same hand "2" 

Scar in four fingers' same hand "3" 

Scars in all fingers same hand "411 
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A. 

B. 

IE 

// -

VI 

SUB-DIVIDING 

Se~< and Race are coded using "I" through "6". 
1 M-W 

2 - M-B 

3 - M-O 

4 - F-W 

5 - F-B 

6 - F-O 

Age is coded by using the last two digits of year 
of birth. 

Example: Born in 1900 00 

1905 05 

1932 32 
-\ 
\\ 

1939 i)39 

1947 i1 
47 
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INTRODUCTION 

Section 2-4 

ATLANTA POLICE DEPARTMENT 

MIRACODE I SYS'fE:M 

The Atlanta. Police Department was the first to use the 

Miracode I Microfilm Retrieval System for latent fingerprint 

work. 

GENERAL SYSTEM DESCRIPTION 

Hardware 

The Miracode I system consists of an electro-mechanical 

keyboard control unit, a filming and data capture unit, and a 

retrieval/display unit. These devices are shown in Exhibits 

2-4-1, 2-4-2, and 2-4-3. 

Equipment Operation 

The keyboard control unit. is used to key-in coded informa

'cion for a file search. The keyboard control is interf:aced 

with the microfilm retrieval unit. Searches are made by in
serting a film cassette into the retrieval unit. A photo cell 

in the retrieval unit scans the film to locate matches to the 
info:r:mation keyed into the system. 

The retrieval device is equipped with a display screen for 

viewing potential candidates selected during the search process. 

The filming unit is used to photograph subjects to be in

cluded in the data base. The encoding device-places the codes 

on the film Which is scanned by a photo cell in the retrieval 

unit during a file search.. After a roll of film is exposed, it 

is sent out for processing into film cassettes. 
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Exhibit 2-4-1. Keyboard Control Unit 

Exhibit 2-4-2. Typical Filming/Data Capture Unit 
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Typical Display/Retrieval unit 

Close-up View of a Typical Encoding Device 

126 Exhibit 2-4-3 

A more detailed account of the operation procedures is 
subsequently provided. 

Files 

At the Atlanta Police Department, the Miracode I system 

is dedicated to the searching of latent fingerprints. At last 

count, the Classette library contained the fingerprints of ap'" 

proximately 30,000 individuals. Persons arrested for burglary, 
robbery, la,'tceny of automobiles, theft of automobiles and Sex 

crimes are 'entered into the system. In addition, persons may 

be added t<:> the file upon specifi.c request of police officers 

and other pOlice agencies. 

Unidentified latent fingerprints are filed by case number. 

The form in Exhibit 2-4-4 is used by the department'to log crime 

scenes w'here latent fingerprints are found. 

-; COST AND PERFORMANCE DATA 
"'4; 

Equipment Cost 

In 1969, -the time of purchase, the unit cost was $17,000. 

This included the keying-in uni-t:., the display unit, and filming 
unit. The ongoing cost includes: 

1. Maintenance: average over last three years, $238 per 
year 

2. Cost of film 

3. Cost of developing film 

NOTE: The Kodak Company has indicated that the Miracode I 
Sys.tem is no longer commercially available. 

Mechanical Reliability 

Since its installation, the equipment has suffered very 

little breakdown. The display unit jammed once and the control 
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IDENTIFICATION SECTION, POLICE DEPARTMENT, ATLANTA, GEORGIA 
FINGERPR~NT CALL REPORT 

Case Number ________ _ -- " Date ________ _ 

Name _________ ~ ___ ~ ___ Address __________________ _ 

Location Checked ______ ~ ___ _'_ ____ .::._~" ___________________ __ 

Number Prints ___ ---""--___ Number Cards ________ -; Powder Process () ____________ _ 

Chemical Process: () Silver ~itrate ( ) Nin Hydrin () Other __________ _ 

Call Answered By Det's 
_____________ -:-____ UnirO\m_~ __________ :__-_ 

Date orCall ___________ _ Time Rrceived ___ ~ __ --'-___ Arrived ~-~------.mi 

Crime Involved __ ~ _______________________ Date of Crime ________ _ 

Id Tech. Answering Call" ___________ --' _________ ~ _____ " ________ ~ 

Any Other Information Pertaining to Call ______ ~ __________ ~ __ " _ _,_--"~:.-: ___ ". __ --1. 

Have Victim's Prints been Eliminated Yes.( ) No() ____________ ~ ____________________ • 

If Auto Involved: Year ____ _ Make of Car _______ Series ______ Color -------_tII 

TagNo.__________ ~ Year ofTag _________ Serial No. ______________ ---1. 

Comparison is Made 

MIRACODE SEARCH: MASTER FILE SEARCH: 

=If:_- =#=_-___ _ .. 
------~-----'------- ""' 

~ 

#=_- =#=_-
----------~---~-~--

=tt= __ - =tF_" -_" ___ _ --~.-----~-------'---~~~----
By ________________________ _ By ______________________________ -------

Date _____________ ___ Date_--.: ___________ --=:.. __ ~ __ __ 

"ir Prints Received From ____________ __ By ___________ ~ Date ____ ----

" .-; 

FORM 32·1-31 REV. 128 Exhibit 2-4-4 

\,;uni t had to be repaired once. These problems have been called 
minor by department users. 

Display Adequac;( 

The "display unit. magnifies the image approximately 2 1/2 

times. The department has reported no problem in making matches 
directly from the display unit screen. 

Filming I1ni t 

The Atlanta Police Department personnel reported no problems 
with the filming unit which\\was purchased originally in 1969. 

Since that time, the pOlicei',ldepartment has purchased a more mo

dern solid-state device to encode the three-digit code onto the 
,film. 

Personnel 

Currently, the Atlanta Police Department has 12 people who / 

spe!);[![~'i varying amounts of time operating the Miracode I system. -, !IIV( 

, /' :\' . . \\ 
.' \\ 
i! I:' 1/ 
Pe:rs(fnnel ----';:.-..:.-'," 

% of Time on 
Positions System 

Identification Technician I 3% 
6 Identification Technician II 10% 
1 Identification Technician III 10% 

Performance Data 
--;-~~-~-:--~"~~ 

'" Approximately 300 searches are made against the data, base 
each month. "Hits" have been averaging two per month. 

~OTENTIAL IMPROVEMENTS 

The only suggestion made for improvement was to upc;late the 
present equipment to tne new Miracode II system on the market. 

Otherwise, the department is satisfied with the system. 
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OPERATIONAL PROCEDURES 

Search Procedures 

To perform a file search of an unidentified latent finger

print, the latent fingerprint is coded usipg a three-digit code 

which is described later. The codes are keyed into the key
board control unit. Data is keye.d into the control' unit c:mG1~ a 

search is made by the retriev'al/~isplay unit. A photo cell in 

the unit scans the film, and whe~ each card with inforIi'iation 

similar to the encoded material appears,the machine stops. 

Each of the fingerprint!;; with similar codes can'then be cal'led 

up for visual 'display. 

During the searching process, the reader determines the , 

of ' h' h ' t be seen. A counter indicates the number pr~nts w ~c mus 
number of possible matches. It takes up to 15 seconds to search 

a roll of film. 

A 100-foot roll of film will holdapp~oximately 550 finger

print card images. 

Matches are made directly against the display unit screen. 

The image on the screen is magnified to approximately 2 1/2 

times normal size. Magnification of the image enhances its 

clarity for the purposes of identification. 

Updating/purging Procedures 

Data is entered into the system at the time ofbookirtg. 

People arrested for burglary, robbery, larceny from autos, auto 
theft and sex 'crimes have been selected for input into the system. 

Approximately 150 individuals are input into the system monthly. 

Each card is classified using the three-digit code developed 

by the Atlanta police Department. The coded card 'is then filmed 
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and the code placed in the films with the use of the special 

filming device. The negative i~ de~eloped by the department. 

The negative is sent out to obt/ain a: positive film to be used 

in the system. 

The file is not purged at this time. However, it is clear 

that purging'will have to be considered if the data base grows 

without an increase in personnel and equipment. Department of

ficials believe that prints might be purged on the basis of age 

or death of the person(s) whose prints appear in the data base. 

CLASSIFICATION SYSTEM 

The classification system used with the Miracode system in 

'\jf\.tlanta is a three-digit code. The first digit represents the 

pattern type; the second digit represents a ridge count or 

tracing; and the third digit represents the core type. (See 

cod~1)g chart in Exhibit 2-4-5). In ,addition to the above, it 
/ 

is pos~ible to furthe:r; limit the search parameters by adding 

the age, rac~, or sex pf the suspect (see Exhibit 2-4-6). If 

the finger is known, e.g; right thumb, this data may be input 

to limit the size of the search. 

In coding fingerprints, the identification technician sim

ply matches the pattern of the unidentified la·te:q:t fin.gerprint 

against the pattern types shown on the coding chart. The number 

of the pattern on the coding chart which matches the pattern of 

the unknown latent fingerprint is used as the first digit of 

-"the three-digit code; e.g. if the pattern of the latent finger

print is a left slant loop, the first digit of the three-digit 

code would be "4". This process is repeated for the second 

digit which represents the ridge count or trace. If the latent 

fingerprint had a ridge count of 7, the .'second digit of the 

three-digit code would.be "3" (see coding chart for second digit). 

/.,-N:<Tpe last digit of the three-digi t,boderepresents the core type. 
~:\~ .t'\~;'~\' ~ 
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:FlN'G-ERPRINr"CHAR'ACTERlsTlc~ CHART'~"-' 
BY ATLANTA POLICE DEPARTMENT 

- (' 
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s d O· • Third Dioit ---_ .. - _. . - -
RIDGE COUNT 
or TRACING CORE TYPE LOOP CORE TYPE WHORL CORE TYPE 

I 

Recurving RI~ge ~ 0 G No Secondary Code = 0 No Core Type Used = 0 = 0 = '" 0 I Without Rods. or 
I I 

Recurve with One I I 

No Secondary Code = 0 No Core Type Used = 0 Roo Wh i ch Does 11\ -
Not Touch L = 1 = Ooreor~orG>- 1 I 
Recurves. I I 

1 = Upthrust Type Recurve with Two I ~ (Regular Tent) No Core Type Used = 0 Rods Which Do Notfif\ - 2 = 9) - 2 2 = Loop Type Tent 
3 = Angular Type Tent 

Touch Recurves. ~ 

Ridge Count - Recurve with Three 
by Parameters Use loop Core Type Rods Which Do Not = 3 = f = 3 

(1-3) = 1 (10-11)=5 refer to next column Touch Recurve. i1i\ I (4-5) = 2 (12-13) = 6 
Recurve wi th One fT\ I (6-7) = 3 (14·16) = 7 ~se Loop Core Type 

(8-9) = 4 (17-21) = 8 Rod that Does or = 4 = (i) or@ :z 4 
(22-0ut) = 9 refer to next column Touch Recurve. fTi\ 

Recurve Which 
fP\ By Tracing Use Whorl Core Type Aqempts Unsuc- = 5 = ~ - 5 l=lnner, 2=Meet, 3=Out refer to far column cessfully to or(f\ J Make a Whorl. 

Use Loop Core Type - Cores Wh i ch Have fP\ I 
By Tracing "Highest Rising Core - Scars Within = 6 = jJ :: 6 
l=lnner, 2=Meet, 3=Out If Equal Rising, Core Battley C irc I e. or fV\ J Nearest Left Delta" 

All Cores Which j 
~ No Secondary Code = 0 No Core Type Used = 0 Do Not Conform = 7 = = 7 

to the Above. I (Oddities) 

tJy Pattern Type - l 
= 81 

As print appeared No Core Type Used = 0 blank = 8 = Scarred before Scar 
(1-8 at left) I 

To establish a 3-digitcode for each tinger: (a) Determine pattern type .•.....•..•••• (1st digit) 
(b) Determine ridge count or tracing depending on (a). (2nd digit) 
(c) Determine core type depending on (a) ....• _ . Drd ji9!t) 
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DESCRIPTIVE DATA AND CRIME SPECIALTY 

(COLUMN #11) 

KEYBOJ\RD #1 -- RACE AND SEX 

0 WHITE - MALE 

1 NEGRO - MALE 

2 WHITE - FEMALE 

3 NEGRO - FEMALE 

4 OTHER - MALE 

5 OTHER - FEMALE 

KEYBOARD #2 -- DATE OF BIRTH 

0 1920 & UNDER 

1 1921 - 1930 

2 1931 - 1935 

3 1936 - 1940 

4 1941 1945 

5 1946 1950 

6 1951 - 1955 

7 1956 1960 

8 1961 - 1965 

9 1966 ... 1970 

KEYBOARD #3 -- CRIME CATEGORIES 

0 OPEN 

1 BURGLARY 

2 ROBBERY 

3 LARCENY OF :AUTO 

4 LARCENY FROM AUTO 

5 SEX CRIMES 

6 GENERAL 

134 Exhibit 2-4 .. 1 

INTRODUCTION 

8.ection 2-5 

-ROYAL CANADIAN MOUNTED POLICE 

VIDEOFILE SYSTEM 

On October 15, 1973, the Royal Canadian Mounted Police 

(RCMP) Videofile system became fully operational after nearly 

a year of semi-operCitional testing with manual file backup. 

The Videofile system serves as a data bank with automated 

search capability against two files. These are the identifica

tion file, containing the fingerprints (and classification 

information) of 1,200,000 individuals with criminal records, 

')~md the latent file, containing the fingerprints (and classifi

cation information) of 19,000 individuals who constitute a list 

of likely suspects against whose fingerprints latent images can 

be searched. 

GENERAL SYSTEM DESCRIPTION 

Hardware 

The primary Video file equipment includes recording cameras, 

card readers, a teletype terminal, a computer, videotape drives, 

storage buffers, a line printer and video displays. The workin.g 

environment for· the system is almost the same as a large com

puter installation. In one room are the input/output devices, 

e.g. card reader, recording camera, line printer and video dis-

.plays. In an adj acent ·,room are the cabinets containing the com

puter equipmen:~, buffers and tape drives. (See Exhibit 2-5-1). 

Equipment Operation 

Although highly sophisticated, the system provides a storage 

. and retrieval capability only. Technicians classify fingerprint 

impressions and convert the patterns, ridge counts and tracings 
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A. Input Console - This. is a free standing, ~esk-type con~ 
sole which includes the video camera and ~~tICS, an~ a key 
board for data entry and control. ~ tel~vlslon mOnitor for 
viewing input and retrieved images IS optIOnal. ,T~e consol,e 
has been designed for maximum ease of ~peratl~n. It IS 
estimated that an operator with normal cler!cal aptitude can 
be trained In its operation in less than 10 minutes. 

B Tape Sections - The tape sections are similar t,o, those 
u;ed on computers, except that video as well a~ digital re
cording capabilities are included. These tape sections search 
at the rate of 380 inches (or 1140 images) per second. 
Several tape sections may be searched simultaneously; for 
example, 4 tape sections containing a 75,000 card .Iatent 
fingerprint file may be searched in less than three mmutes. 

C. Buffer Sections - Disk .buff~rs are available as a l:m
porary storage device for Video Images, As requested Im
ages are detected, or "matched," on a tape sea~ch, the 
image Is copied to a disk buffer for viewing, Eac~ disk has a 
storage capacity of 50 frames, or responden~ Images, and 
once the image is copied from tape to dIS~, the tape 
section Is free to conduct further search~s while the pre
sent set of respondents is being viewed, 

S t · Table top displays are available fO! 
D Display ec Ions - It'· 
e~tering requests and viewing images from remote aca Ion. 
The display section consists of a keyboard f~r req~es: en~ 
and control and a television display mOnitor for VleWIO! 

images. 

. S t' . For those applications requiring.l~ 
E Prmter ec Ion - ., ' t . k 

. d f of recorded images a facsimile pnn~, 
pro'l ubcl~on~he print function is i~itiated by the actuation 
aval a . d' I ect'lons andco~ 1, 
of a "print" button on any of the ISP ~y s 
ies are generated at the rate of 18 per mmute, 

F S stem Control Center - All sections of the system: 

1~9ic~IIY controlled 'through a system c~n~~~i~i:te;Octh! 
sisting of a general purpose computer, 110

1 
ts Thel~ 

video and address switching and contro ,e em en '1' n ke't 
quest entry is through the input and display sec ~~ mad: 
boards, Program changes to the com,puter may 
through a paper tape reader, 

, d l.'n thl.'s exhl.'bit were obtained from th~ Ampex *Materials contal.ne 
Corporation 136 

to specific numb~rs. The video images of the fingerprints are 

then recorded,electronically on a two inch wide magnetic tape. 

On a digital track associated with the video images, the (single 

print) classification (address) is also recorded. Latent finger

prints are also classified and video images of the latents are 

recorded ona work tape along with the classifications. The 

system compares the classification of a latent with similar ad

dresses in the (single print) file and any falling within a 

specified tolerance of the latent will be recognized, retrieved 

and copied onto a work tape. Fingerprint technicians then have 
, , 

the capability of displaying the candidat.e fingerprints against 

the latent on a split television screen. Visual comparisons are 

then made to de.termine whether an identification can be made. 

'<""')\ 

File Organization 

There are two distinct file systems in the Video file sys

tem, namely the ten-print (Henry) file and the single-print 

(latent.) file. 

The ten-print file contains the fingerprint records of 

1,200,000 individuals stored on 44 reels of magnetic tape ac

cording to the primary Henry Classification. A certain number 

of tapes contain records of individuals with a 1/1 classifica

tion, another number contains the images of the next section of 

the file and so on until the last set of tapes which contain 

the 32/32 images. Because comparisons are generally made only 

against the images of the thumbs and index fingers, the actual 

working file has been concentrated onto 22 reels containing all 

the classification information but only the video images of the 
-

fingerprints from those four fingers. 

The single-fingerprint (latent) system file is broken into 

five subfiles contained' on six reels of video tape. Four of , ' 

''''the subfiles (hereafter called ",files") contain the fingerprint 
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recqrds of individuals who have been involved in selected crimes 
in q1ne of four respective geographical areas of the country. 

'i 

'I'hese files are named the Mari time File (for the Maritime 
Prov'inces and Newfoundland), the Quebec File, the Ontario File 
a.nd Ithe Western File (for the Western Provinces, the Yukon and 

,i 
the l;t'lorthwest Territories). A fifth file, called the Transient 
E'ile:l,t contains the fingerprint records of individuals involved 
in s':r;lected crimes in more than one of the geographical areas 

.1 

(hen\~e, files) described above. Each file is contained on one 
reel',of tape, with the excep'tion of the Ontario File which, 
because of its size, is on two reels. There are currentJ,.y 19,000 

fingerprint. records on these six reels of t,ape. A program of 
cpnverting "still active" individuals from the manual file to 

the video file is still under way. Approximate+y 1,000 indivi
duals are added to the data base every month. 

A small manual file of 2" x 3" cards is also maintained 

(see Exhibit 2-5~.2),j. Each individual in the video file has an 

associated card containing a reference number (called the FPS 
No.), his year of birth, the month the record was filed, the 

regional file containing the record, the classification of each 
of the eight fingers in the file and a colored square marking 

indicating the year in which the file was last updated (indi

cating the individual was "still criminally active"). This 

file allows easy update of records and rapid purgin9 from the 

file of those individuals who have not been active for three 

years or more. 

COST AND PERFORMANCE DATA 

Eguipment Cost 

The RCMP Videofile system's initial cost was between $1.4 

and $1.,,$ million. The ongoing costs include an annual mainte
nanee contract costing $78,000 and a parts contract costing 

$48,000 per ":lear, including taxes and duty. It should be noted 
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Color coded to indicate year last updated 

_._-----_ .. -- ...... - ... - .. -......... - ---- - --. 
2 _. ______________ • _________________ _ 

3 •• ________ • ____ • _________ • _______ • ___ _ 

.. -----------------------.--------------
lS ____________ • ________ • _____________ _ 

6 _________________________ • _____ _ 

7 _______________________ • _________ _ 

I _._~----_-- __ ._. _______ •. _________ . ___ _ 

" --------------------.--"'----_.-----

Sample of MANUAL FILE CARD 
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that the Vi.deofile is used principally for the identification 
function; conservatively, 

·devoted to this function. 
of the parallel operation 

Mechanical Reliability 

in excess of 70% of its operation is 
This is difficult to measure ,because 

of both functions. 

The RCMP interviewees indicated that performance of the 
'; ~ 

Videofile system has been quite satisfactory. Down-time for 
the system has been av~raging 4-5% per month. It appears that 
the one year operation in a test mode prior to going fully op

erational on October 15, 1973, may have been effeQ.tive in re

ducing the number of operational reliabili~y problems. 

Display Adequacy/Image Clarity 

The display of the Videofile image was judged to be quite 

satisfactory fOl: rapid comparison between latent, images and file 
images. The clarity of the images was dependent on the quality 

of the original source documents or evidence. Although,with good 
images, an identification could be made with the viewer, a check 
of the identification is made by a fingerprint technician because 

of the necessity to go to the manual file in both the latent and 
identification areas for subsequent processing. 

Traininl9. 
II 

Technicians working in the single fingerprint system are 
first trained in the Henry System and work in the identification 

area for 3 to 5 years. They are then trained in the Battley 
system and work under close supervision for 6 to 12 months. Sub- _ 
sequently, they are allowed to work alone on the various activities r ;' 

of the group. 

Personnel 

The group processing the latent fingerprint evidence (clas

sifying, coding, searching) consists of one sergeant supervisor 
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and 8 technicians in th.rE!"e grades of "civilian member" classi
fication, all workinSJ'lOO% on the latent problem. 

POTENTIAL IMPRQ"VEMENTS 
" 

: 1ft 

The only recommendation for improvement offered by the 
interviewees was to Improve the quality of the latent images 
submitted for search and (to a lesser extent) the quality of 
fingerprint impressioris submitted for e.ntry in the file. 

OPERATIONAL PROCEDURES 

Search Procedures 

Crime scene fingerprints are classified for search against 
~he files using a Battley seven-digit code. Reports accompa

nying the latents may contain the names of suspects. The initial 
search may be to compare suspect prints with the latents. These 

reports also state that elimination prints were taken and screened 
prior to submission. Generally, all latent prints are 'searched 
against the geographic regional file corresponding to the agency 
submitting the latent and against the transient file. If the 

location of the crime scene is near the bordel::- of two regions, 

both regional files as well as the transient file will be searched. 

Two search modes are offered by the Videofile equipment. 
One is used when a small number of candidates is ex.pected. In 

this case the search parameters are entered through punched cards. 
The appropriate file tape is mounted and the digital information 
on the tape is searched at 380 inches per second., Each time a 
candidate is fO,und the tape drive stops, backs up, reads the 

digital 'and video images of the complete r(~cord ~ copies them to 

a work tape and begins the search again. . After the search is 

complete, the work tape can be used for comparison with the latent 

fingerprint images on the split image video screen. In this mode, 
five searches of one tape can be conducted simulta.neously. 
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:r;.f a large number of candidates is expected, the frequent 

winding/stopping/backing up, etc., of the, tape can be qpite 

time consuming. Thus, another search,> option has been provided. 

Search parameters and tolerances are entered via the teletype 

terminal and the tape is searched at 5 inches per second: In 

this case, when'a candidate is found, the frame of interest (a 

pair of fingerprint images an,.q:their classifications) is copied 

onto the work tape without interruption i~ the search. There 

is thus no need to stop or rewind the tape in thiscsearch mode. 

Once the candidates have begU];l to be assembled on the working 

tape, the teclmici'an can make compari,sons. by displaying the 
'candidates' and a video image of the latent fingerprint on the 

'~split screen television monitor. The system contains three 

?plit screen video (t~levision) display positions .. The~e allow 

technicians to dis~lay a latent print on one half of the screen 

(e.g., the lower half) and to display candidate prints on the 

other half for comparison. The cqndidate prints are displayed 

from a working tape after the file search is complete and they 

can be advanced as quickly as the technician desires by depres

sing a button. Usually the first image is available within 

about 30 seconds of the search time. Subsequent images are gen

erally avail~ble as fast as the technicia~ c~n view them. The 

options of displaying a positive or negative of the image and 

of varying contrast and brightness are allowed in order that 

the technician can make comparisons under the most favorable 

circumstances. 

Another option allows the technician to.learn from teletype 

printout, the number of candidates found. If (the number is too 

la:r;ge. or too small, he may adjust the ,tolerance ,in the. search 
~ ,,, ,"~' 

argmi~tt and searqh the tape again prior to viewing any Jmages. 

In the teletype search modes, simultaneous. searches cannot .be 
\: 

conducted. 
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Once a search has been completed, the latent fingerprint 
evidence is returned to the contributing agency. If no identi

fication has been made, the contributing agency may resubmit 

the evidence after six montho and a search will be made against 

the records added to the appropriate files during the inter
vening six months. 

Search times vary with file size. A search against the 
largest file (Ontario) takes about one hour in the teletype 

search mode. For the smallest file (Maritime) the corresponding 
time is 8 to 9 minutes. Once the search of one tape (i. e Of ~ 
regional file) begins with a set of search arguments, the search 

of a second tape (e.g., the transient file) can be initiated and 
carried out simultaneously. 

Latent prints submitted from a murder case are usually 

searched against all files and may be retained for subsequent 
searches against new records in the file. 

Verification of an identification is made by comparison of 
the latent'fingerprint with the nard copy fingerprint record 

maintained in the manual files. A file check is necessary when

ever a "hit" is made because it is necessary to determine whether 

the subject is confined and whether the contributing agency al
ready has his record. 

A sample of the sea.rch request form is shown in Exhibit 

2-5-3. The first sheet is a search request form for a teletype 

mode search ag~inst source tapes 303 and 305 (Le., Ontario and 

Transient) for a right. index finger with classification between 

the limits indicated by Hi and Lo address. (See Classification 
System, below). 'fhe second and third sheets are for searches 

. against specific class~fications of fingers on the right and 

left hand respectively (see Exhibits 2-5- 4 and 2-5-5). 
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ALT MODE S4 

ACT 

SRCE TID 

l I (; 

OBJ TID 

FNGR NUM 

HAND 

HI ADDR 

LO ADDR 

CASE NUM 

STRT ADDR ":. 

REDY ~ 

FILED 

.IDENT. 

SFP TTY SEARCH 

s 

131013]·· 1:,lo lS1 = 1111 

\q\9\9\ 

'i (yes) ~ (no) 

NUM RESP. 

Yes - No 
FPS 

.... 

-- , 

_---- ., 

SINGLE FINGERPRINT SEARCH II VIDEOFILE 

RIGHT HAND 

Contributor 
1--' ____ ----11 File" I I I I I-I I I 

WIP TID I I I I CASE 1/ I I I I I-I I I I I 

~ T I I I I 0 I I 11111 I'I=I=I=I=I=I=I=@E\ 

~T II I I 0 II 11111 l'I=I=I=I=I=I=I=1Tj 
G T WJ []Td 11II 121=1=1=1=1=1=I=rn 

EJ Til I I 0 I 111111 12[1=1~=1=1=~ 

~ T I I I I 0 I I 1IIIIH=I=I=I=I=I=I=[Tj 

~ T II I I 0 I I 11111 1'[=I=I=I=I=I=I=rn 

Gill T I I II 0 I I 11111 l'I=I=I=I=I=I=I=rn 

8 T II I I 0 II 11111 I'I=I=I=I=I=I=I=~ 

Other searches required? DO 
No Yes 

Filed Number of respondents 

Identified DD 
No Yes 

FPS 1/ .1 . 
'----'-_-1 

"~d ~e67·:"(gi'9/n,731 --:--------::-:--=---------
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SINGLE FINGERPRINT SEARCH / / VIDEOFILE 

LEFT HAND 

Contributor L ______ --' File:: I \ \ \ I-I \ ! 

WIP TID I I I J 

8 T I I I I 
i 

~ T ITT] 

~ T I I I I 

~ T ., I I 

~T I I I I 

~T I I I J 

~T I I I I 

~TI I I I 

Other searches required? 

Filed D 

Identified 

868' (9/73) 

CASE :: I III I~IIIII 

8=1*1=1=1=\=1=1'1111 tIT[] 
8=1=I=H=I=I=I=I' 1111I1 I OJ 
~=I=I=I=I=I=I=I= 1,1111 II I [0 

~=I=I=I=I=I=I=I=I'IIII \1 1[0 

8=1=1=1=1=\=1=1=1'1. III II I OJ 
. . 

8=1=1=\=1=1=1=1=1,111 ]JJ OJ 
8=1=1=1=I=\~=1=141\1 \ II I CD 
8=1=1=1=1=\=1=1=1 ,\111 ] I I [J 

o o 
No Yes 

Number of respondents 

00 FPS 1/, LI-____ --] 
No Yes 
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Updating/Purge Procedures 

Fingerprint records for the single print files are gener

ally completed by the contributing agency along with the regular 

(Henry). fingerprint record. The records are reviewed at the 

Crime Scenes Section to determine whether they should be retained. 

A search is made against the reference (FPS) number to deter-

mine if the individual is already in the file. If the record is 

already present and has been updated within the same calendar 

year (as evidenced by color coding the manual card file) no up

date takes, place, except perhaps to transfer the record to the 

transiept file if the subject record is not already there and 

the latest submission indicates suspected criminal activity in 

a geographic region othe~ than that of the previous submission(s). 

-\.J'1f the record is present and has not been updated wi thin the 

calendar year, the record .is updated, the color coding is changed 

accordingly and, if warranted as described above, the record is 

transferred to transient file. 

Annually, the manual file is reviewed and all cards that 

have not been updated within the last three years (indicating 

II no activity") are pulled. The corresponding records in the 

video file are erased. About 5,000 records are purged annually. 

The latent (~ingle fingerprint) files contain the finger

prints Of maies under 30 years of age involved in the following 

offenses or attempted offenses: arson, breaking and entering, 

possession of burglary tools and stolen property, robbery, auto 

theft, kidnapping and abduction, Excise Act violations, and 

Narcotic Control Act violations. Candidate prints for inclusion - . . 

in the file are received on special forms from police depart-

ments, provinciai police, the RCMP and penitentiaries throughout 

Canada. These candidates are reviewed by the Scenes of' Crime 

Section and if retained they are screened for print quality, 

classified and entered in the file. Only the thumbs, index, 
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The little fi~gers are middle. and ring fingers are recorded. " 
riot filed due to the infrequency of their lone occurrence at 

crime scenes. 

Data and images are inRut to the system one frame a~ a 

time by means of a special camera with magnified optics. 

Fingerprint images are positipned for recording in a manner 

similar to the operation of a top-loading phot.o copying machine. 

A video display indicates to.~he operator the exact videO image 

that \,li1.1 be recorded for the frame. A keyboard allows the. 

operator to encode the digital information along with t~e v~deo. 
A card reader on the console allows the option of enco~~ng the 

digital information from prepunched cards instead of d~rectly 
. 1 oles from which 

fr.om the keyboard. There are two ident~ca cons 

data can be entered in the file. A standby teletype terminal 

can be used for entering search parameters and receiving 

regarding the number of candidates returned. 
responses, e. g., 

for the f ingerprint files in the Video
The storage medium 

. ts of a number of reels of two inch wide file system cons~S· .' 
video tape. In the Henry system, 60,000 fingerprint records 

can be filed on one 10-inch (in diameter) reel of tape. (See 

file description below). Computer hardware and software are . 

employed to drive the tape drives during the recording, search~ng 
and copying operations. Buffers are used for temporary image 

storage. 

The structure of an individual file on the magnetic tape 

consists of individual records written in sequence onth~ ~ape. 
An individual record consists of five frames~ each conta~n~ng 

. h t' video information. 
digj;i. tal information and four of wh~c con a~n 

. f (lIed No. 0) contains, 
(See .Exhibit 2-5-6). Thef~rst rame ca 

19 numeric characters identifying the in the digital track, 

record and the individual . . ,,:": 

(There is no video on this frame). 
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The second frame (called No. I) contains, in the digital track, , 
the classification of the ,right thumb print, converted to a 9 

character numeric code, the frame number and the classification 

of the left thumb print converted to a 9 character numeric code. 

The video portion of this frame contains the fingerprint images 

of the right. and left thumbs. (See below for description of 

classification system). The third, fourth and fifth frames 

(called frame NO's. 2, 3 and 4) contain the digital coding and 

video images of the index, middle and ring fingers respectively 

in the same format as that described above for the thumbs. 

The records are stored on the appropriate (regional or 

transient) file in the order of entry on the tape. As records 

are purged from the file, or are transferred from a regional 

\~ile to the transient file, blank sections of the tape remain. 

When a large number of such blanks exist on a tape, it can be 

copied, closing the gaps to allow more efficient storage and 

search of the tape. 

Occasionally, a finger,print or part of a fingerprint (that 

might appear in a latent print) can be interpreted as another 

pattern. In such a situation, a second {modified} record is 

created for cross reference purposes. In the cross reference 

record, a modified reference (FPS) number, related to the ori

ginal, is used and the cross reference finger is classifed 

appropriately. All non-cross referenced fingers (except index, 

middle and ring fingers of the same hand if the index, middle 

or ring finger is cross referenced) are classified with dummy 

variables (all 9 fill) so that searches against them will not 

be nece!3.sary ~ If two fingers, e. g., a middle finger and thumb, 

have to be cross referenced, three cross reference records in 

addition to the regular classification may be necessary to 

insure that the data bas~ is complete. 
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SINGLE FINGERPRINT BUREAU ADDRESS FORMAT 

FOLDER FORMAT 

FRAME NO. 

0 1 2 3 4 

ADDRESS ADDRESS ADDRESS ADDRESS ADDRESS 
NO VIDEO RT LT RL LI RM LM RR LR 

L----------------'\I ' 

ADDRESS FORMAT 

1. FRAME NO. 0 

VIDEO CONTENT XY WHERE 
X = HAND Y = FINGER 

~-- A ------ * -B-*- * . C - --D --* ---E ---.. ..,"'1 

1 52 53 54 55 56 57 58 59 41 42 43 44 45 46 47 48 49 50 5 

A. FPS NO. (7 CHARACTERS) 

B •. DATE OF BIRTH (2 CHARACTERS) - YEAR WITHIN THIS CENTURY 

D. 

FRAME NO. (1 CHARACTER) -

DATE FILED (4 CHARACTERS) 

ENTER A ZERO 

- YEAR WITHIN THIS, CENTURY 
FOLLOWED BY M9NTH 

E. NO USED (5 CHARACTERS) - ENTER ZEROS 

2. FRAME NO 1 2 3 and 4 • , , 

CHARACTER 
POSITION 

AI B I C I D IE I F I 
1 2 

~ , .... 

A, E, C, P, E, 

F, G 

3 4 5 6 7 8 

RIGHT HAND 

1 CHARACTER 

2 CHARACTERS 
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G H AI BI C I DI E I F I 
9 "10 II 

.. T" - I .... 

PAGE 
NO. 

12 13 14 J,5 16 17 

LEFT HAND 

G 

18 

j 

19 -..a . 

Exhibit 2-5-6 . 
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The video file has no limitation on file size. As the 

number of records, increases, additional tapes can be used for 
file storage. 

CLASSIFICATION SYSTEM 

The Battley Fingerprint System of classification is used 

to code fingerprints. In the Battley system, a seven-digit 

code is used to describe each coded finger. However, the 

fingerprint codes for the various types of patterns do not 

always have seven different characteristics which can be used 

for coding purposes. This point can be illustrated by refer

ring to the conversion table used by the RCMP, entitled "Details 

of SFB Address" (Single Fingerprint Bureau) shown in Exhibit 

2-5-7. For example, in a tented arch code, only three digits '~,-(\ . . 
of code are utl1lzed: the first digit represents the pattern 

type; the next digit represents the slope, i.e~ radial, ulnar 

or plain; the last digit represents a circle reading of the 

delta utilizing the Battley fingerprint glass (described in 

detail in Section 2-6 on Miami Police Department). The re

maining four digits are not used. A zero is placed in each of 

the last four slots. In the case of a whorl, however, all 

seven digits are used: the first digit represents the pattern 

type (see core chart shown in Exhibit 2-5-8); the second digit 

represents the core type; the third digit represents a circle 

reading of the left delta; the fourth digit represents a tracing; 

the fifth digit represents a circle readin~ of the right delta; 

the sixth digit represents a ridge cou,nt from the left delta; 

the last digit represents a ridge count from the right delta. 
Therefore, in the case of a whorl with: 

1. A-I core (see core chart) 

2. Left delta in Circle "c" 
3. Inner trace 

4. Right delta in Circle "E" 
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DETAILS OF SFB ADDRESS 

1. Arches 

A. Pattern Type 
o = Arch 

B, C, D, E, F, G----Unused (zeros) 

2. Tented Arches 

A. Pattern Type 
1 ;:: Tented Arch 

B. Slope 
o ;:: Plain 
5 ;:: Radial (R) 
6 ;:: Ulnar (,) 

C. Circle Reading 
o to 7 ;:: A to H 

D, E, F, G----Unused (zeros) 

3. Loops 

A. Pattern Type 
5 = Radial LOOp (R) 
6 ;:: Ulnar Loop (,) 

B. Core Type 
o to 9 = A to K, where K also SCAR 

C. Circle Reading (Delta) 
o to 7 ;:: A to H 

# of Details (e.g. bifurcation) 
D. Delta side 
E. Other side 
of a vertical line parallel to the ridges. 

F.----Unused (ze~o) 

G. Ridge Counb 
00 to 50 

4. Whorls 

A. Pattern Type 
o = Whorl (core Al to A4) 
4 l(:::: Whorl (core B to H) 

B. Core Type 
1 to 4 (core Al to A4) 
1 to 7 = B to H 
9 ;:: SCAR 
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C. Circle Reading - Left Delta 
o to 7 = A to H 

D. Tracing 
7 = Inner (I) 
8 = Meet (M) 
9 = Outer (0) 

E. Circle Reading - Right Delta 
o to 7 = A to H 

F. Ridge Count - Left Delta 
00 to 50 

G. Ridge Count - Right Delta 
00 to 50 

5. Twin LOops 

A. Pattern Type 
3 = Twin Loop (D) 

B. Trend of Descending Loop 
5 =. Radial (R) 
6 = Ulnar (,,,) 

C. Circle Reading Between Loops 
o to 7 == A to H 

D. Circle Reading to Left Delta 
o to 7 = A to H 

E. Unused (zero) 

Details of SFB Address 
Continued 

F~ Ridge Count Between Looping Formations 
00 to 50 

G. Ridge Count Descending Loop to Related Delta 
00 to 50 

6. Lateral Pocket Loops 

A. Pattern Type 
3 = Lateral Pocket Loop (D) 

B. ~rend of Ascending Loop 
5 = Radial ( R) 
6 =:= Ulnar (,,) 

·c, D, E, F----Unused (zeros) 

G. Ridge Count Descending Loop to Inner Delta 
00 to 50 

7. Composites and Accidentals 

A. Pattern Type 
2 = Composite (C) 
7 = Accidental (X) 
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BATTLEY SINGLE FINGERPRINT SYSTEM 
OF CORE PATTERNS - LOOPS & WHORLS 

TYPEB 

c d e f 8 

( TYPE E 

a b c 

TYPEF TYPE J 

~ 

e 

'l'YPE K 

~ 
<:o","-veT."8i.!18__Nutant 

TYPEG TYPER 

e f 8 h a D 
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TYPE C 

a b c 

WHORLS 
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0 Q 
.. \-1 A-2 
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Questioned 
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5. Ridge count from left delta, 6 

6. Ridge count from right delta" 9 

The' seven-di"git code would be "0127469". With the u,se of 

the conversion table and the core chart, a technician is able 

to code fingerprints for use in the Videofile system. By 

matching the fingerprint to be coded against the characteristics 

shown on the conv~rsi,9n table ~nd core chart, each character'.i-s'tic 

in thQ fingerprint to be coded i~ then converted into a numeral 

which represents each characteristic. Once the fingerprint cpar

acterisitics are reduced to a real number code, the technician 

may key-in the code for'use in the compute~. 

1" 
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Section 2-6 

... '., 
~~~AMI POLICE DEPARTMENT 

RUSSAK SYSTEM 

INTRODUCTION 

The Miami Police Department began developing their 

)::~nile latent fingerprint file in 1969. In January 1973, 

Ilthe first listing of j6v~?1ile, coded fingerprints was produced. 
/) 

'GENERAL SYSTEM DESCRIPTION 

Hardware 

The hardware for the system is an NCR Century 100 Computer • 
.1 

The computer is programmed to sort fingerprint classifications 

into numerical order to be printed out in a computer listing. 
'. 

(See Exhibit 2-6-1 for a typed sample of a computer listing.) 

Information to be put into the system is keypunched on 

computer punch cards. 

.. 
File Organization 

The juvenile file is maintained in file cabinets. A 

standard ~O-finger fingerprint card is used. Currently, 

1,600 juvenilE?s are contain,~d in the files. However, it 

was indi,cated that adults would be added to the system in 
, -

the near future. 

COST AND PERFORMANCE DATA 

Equipment Cost 

Since the computer was already purchased for other 

departmental uses, current costs are limited to that ot main

tainingthe files, the cost of creating and modifying the 

computer program, and of the keypunch effort. 
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001026BRO 2 300 514 020 
001048ELV 1 300 514 030 
001583WAT 1 300 515 000 
001820JOH 2.300 515 010 
001458HAY 2 300 515 200 
001239CAR 2 300 516 000 
001602ACO 1 300 517 000 
001627-EVA 2 300 517 000 
001766ALL 1 300 517 010 
002104HIE 1 300 517 010 
00093~OCO 1 300 517 010 

'I 

Exhibit 2-6-1. Sample of a portion of a computer 
listing of the juvenile ·file. 

NOTE: Underlined numerical listing represents one 
individual on the listing. The' first six 
digits represent an assigned computer number, 
indicating' the location of the fingerprint 
cards in the manual file; the three letters 
represent the first three letters of the 
individual's last name; the last ten digits 
are the fingerprint code for the individual. 
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Personnel 

Two latent fingerprint technicians are assigned to maintain 

and operate the system. 

Performance Data 

The first computer listing of the juvenile file was produced 

in early January 1974. The Miami Police Department has reported 

three makes for the month of January. 

potenti,al Improvements 

~ The staff suggested that the punched cards be eliminated 

by converting over 

easier handling of 

'-'purging the file. 

to computer memory storage. This will enable 

information for obtaining new listings and 

The staff also indicated a desire to attach 

an automated display unit to (i:.he computer once the file is put 

on the computer memory. The fingerprints can then be micro

filmed and placed into the display unit. This transition will, 

of course, involve a substantial amount of reprogran@ing and 

cost. No definite plans have been made for these improvements. 

OPERATIONAL PROCEDURES 

Search Procedures 

To perform a search against individuals in the system, the 

unidentified latent fingerprint is coded using the Russak coding 

scheme. Once coded, the code for the latent fingerprint is 

matched against the computer listing of 1,600 juveniles. The 

printout identifies an individual's file location in the data base 

'by the use of an assigned computer stored number, the first three 
" -

letters of the last name and a full fingerprint code of the first 

four fingers of each hand. Only the pattern type of the little 

fingers is encoded. If the finger is known, one need only look 

at the codes for the particular finger (see Exhibit 2-6-2[. If 

the particular finger being searched is unknown, similar codes 

')' . ~~~ .. 
", 
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Frr...GER ? FINGER 2. FINGE"R 2 F1NGER '2 -. ., 
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f" 
~: 

/-' 
C'I 
/-' 

FTI'IGE"R .. 
R Tee 0 c PIS 

N A YOO E 0 Ase 
o C PRR L*U TLA 

E E EF£ T N RNP. 
X A T ND 

OOQ8?lTUR 2 1 
001830BAN 2 1 
000$45JOH e 1 
OOO~9RMOR 1 1 
000901BRO 2 
000961COR 1 1 
000962MAR 1 1 
002034CUM 2 1 
000896AR£ 1 21 110 
OP095PDAv 2 ~1 310 
000P37WIL 1 22 200 
002041BOO 2 22 200 
000833WlS 2 22 300 
002066HER 1 24 300 
OQ0940PER 1 25 100 
000942Llr. 2 25 100 
000888STE 2 300 lOt 110 
OCQ933SEs 2 300 101 120 
000963LIN 1 300 t02 030 
OC2044JAC 2 300 10~ 000 
002052COL 2 300 103 020 
000955EDw 2 300 103 211 
000816MCc 2 300 ~05 110 
b00902TAY 2 300 206 000 
dOOR86YEA 2 300 311 000 
001834BRO 2 300 311 O~O 
000821MCD 2 300 312 oao 
002069B07 2 300 417 030 
001916ROU 2 300 513 010 
0018~4PER 1 301 314 010 
00094~£LL 2 301 41~ 000 
OQ08R4KAL 1 301 412 200 
002065GRA 1 310 311 000 
000814MAR 1 320 102 120 
000938YOU 2 321 310 000 
00094PAEM 2 325 411 000 
001P~6MOF 2 325 :'15 000 
001PS4HDW 2 326 31~ 020 
0009?OJOH 2 326 515 000 
00tR45ROR 1 328 206 200 
000951HAR 2 330 205 000 
002046MUR ? 330 306 000 
00G917RIC 2 330 414 000 
0018R9GAR 1 330 415 010 
001871TAL 1 330 617 000 
000819:AW 2 331 209 010 
00204PPHI 2 331 312 000 
001869RRO 2 331 409 000 
0008?9ROB 2 331 410 001 
000030HAO 2 331 411 000 

u 

,;'--'.~~;::<' ---

n Tec 0 C Frs 
N A YOO E 0 Ase 

o L PRR L.U TLA 
~ F EEE T N KNR 

)( AT~lD 

001066SHE 2 331 412 030 
000935HAI 2 331 .,414 000 
P01070TAN t 336!:'15 000 
OOOa34JON 2 341 310 600 
C01U98CRF ~ 341 409 004 
OOU909~11 2 341 413 U00 
001820JnH e 342 203 010 
C0184<?LE,~1 2 34e 31'1 000 
OQ20600rx 1 342 412 000 
C00944SAN ? 342 416 oto 
L020S_nAV 2 343 310 000 
OOl076~IT ~ 343 409 000 
000907MAR 1 346 203 010 
G00823COL 2 346 411. 010 
~01887~AR 2 ~46 ~13 000 
OOD9Q.~n~ 2 347 103 010 
C0203~JnR 2 347 206 004 
0009~6hJL R 347 4uH GOO 
002045EDW 2 348 208 0~5 
001814FNZ 2 350 415 Gl1 
002D58hEL 2 351 310 020 
000910GlJT 1 353 304 GOO 
001086BRO ? 354 ~13 COO 
000327PIC e 355 510 004 
000300LF.~ C 356 309 cOO 
0012H6WYL C 356 415 cOO 
000828S1~ ? 356 5t3 cOO 
COC946BAT 2 356 517 G05 
000936RDl 2 372 511 ~OO 
criC960BRJ 1 400 104 O~O 
00t095CRU 1 400 206 cOO 
002063AND 1 400 305 100 
001069GAM 1 .00 417 O~2 

000822GO~ 400 422 Cto 
002U50ROD 1 405 104 002 
002062WA~ ~ 405 415 cOO 
000941BRY 2 410 413 320 
000922Hnn 2 430 410 2tO 
0008850IA 1 430 515 ~OO 
001071~1~ 1 430 619 000 
001858M08 2 ~33 416 200 
000952WHT 2 441 407 uoe 
000950BLA 1 447 102 020 
001092SMA ? 478 717 130 
001836BRO 2 51 112 220 
C01822SAA. '1' 51 314 710 
OOGH93VEN 1 51 414 800 
COj865S~U 2 52 214 210 
000815~RA l' 52 314 206 
00189H-At>J 1 52 314 720 

o 

R Tce D e PIS 
N A.VOO E 0 ASC. 

o C PRR L¥U TLA 
E E EF£ T N RNR 

X A T NO 

000836BRO 2 <;2 
000891BRO 2 <;2 
001859GOA 2 li2 
0009470LI 2 <;2 
OOUl33ARO 2 53 
000914SPI 1 '13 
P010R7STE 2 53 
002057RAN 2 !i3 
002030CAR 1 53 
002C51COR 1 53 
0018::!3PE.R 1 53 
001097LAW 2 !i3 
000906RAM 1. 53 
0018::!8GRI 2 53 
002037RRA 2 53 
001082~ITL 2 53 
001091NTM 1 53 
0020::!90GO 1 <;3 
0011:l38MAR 2 <;3 
002049CUB 2 <;3 
0020::!6PAS 2 54 
002033FEL 2 .54 
00t873S0L 2 <;4 
001874NOR 2 54 
002039DAV 54 
001821AlO 1 54 
0008~9f\FL 2 '54 
000H94DIA 1 <;4 
001870ALT 1 <;4 

001894LEE 2 54 
0020160F.A 1 55 
000I::!5MCQ 2 56 
000818GUI 1 '56 
002056SUII 56 
001'02!>SMI 2 56 
001884WAS 2 56 
000923l-tIG 2 '56 
000957HUO 2 <;7 
0018R2LAN 2 59 
OU09390CO t 1,33 
000170THO ? 7 

_I;' 

316 212 
415 600 
415 810 
416 700 
112 23.0 
22~ 310 
324 310 
416 000 
424 000 
424 Ul0 
424 011 
425 315 
432 200 
432 220 
434 000 
525 000 
5~5 001' 
525 030 
526 015 
99'9 201 
214 210 
214 210 
314 200 
314 200 
314 210 
315 211 
316 210 
415 200 
424 000 
525 000 
529 404 
315 ,+00 
415 400' 
417 400 
516 100 
616 410 
617 400 
535 401 
515 401 
315 115 

1 

R Tce 0 e PIS i R Tee 0 e PIS 
N A YOO E a ASC N A YOO E 0 ASC 

D C PRR L*U TLA D C PRR L.U TLA 

.,~. 

£ E E££ 1 N RNR E E EFE T N RNR 
X A T NO X A T ND 

NOTE: The computer listing ~sed 
in this illustration is from 
a discontinued file. No 
readouts of the juvepile 
file· were available. The 
readout format for the juvenile 
file is similar to the above. 
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glass reticule with a dot in the center and concentric circles 

at 3mm, 5mrn, 7mm, 9rnm, llmrn, l3mrn and l5mrn from the center. The 

dot is placed in the center of the first recurve, as indicated 
in Exhibit 2-6-4. 

The first digit in the code indicates the finger, e.g., right 
thumb; the second digit represents the type of pattern (see 

Exhibit 2-6-5), e.g., Whorl; the third and fourth digits repre

sent the core type (see Exhibits 2-6-6 and 2-6-7); the fifth 

through seventh di~its represent, in the case of loops, (1) the 

concentric circle .in'which the delta is located (2) a ridge 

count, or in the case of a whorl (1) the concentric circle in 

, which the left de,lta is located (2) a trace from left delta to 
" 

right delta (3) the concentric circle in which the right delta 

'''I..Jis located. Th~ eightb digit representSnthe twist of the pat-
. >I 

tern, i.e.; no twis'c, clockwise, counterci'ockwise, etc.; the 

ninth digit represents the number of islands within the first 

concentric circle; a~d the tenth or last digit indicates the 
presence of scars. 

Plain arches are not classified except to note the finger 
posit~on. Tented arches are classified by putting the dot in 

the reticule of the fingerprint glass over the coreo A reading 

is taken of the concentric circle in which the platform ridge 
appears. In addition, the slant of the pattern is noted. 
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Exhibit 2-6-4 

RUSSAK SYSTEM 

SINGLE FINGERPRINT CLASSIFICATION 

o. Amputated Digit 

1 •. Arch 

2. Tented Arch 

3. Right Slope Loop 

ARCa: no breakdown 

TENTED ARCH: core reading 
breakdQWJl 

1. Platform ridge falls 
first circle, 

2. Second circle, 
3. Third circle, etc. 

PATTERN 

1. No slope 
2. Left Slope 
3. Right Slope 
4. Unusual Pattern 
9. Mutilated 

LOOP PATTERN BREAKDOWN : 
to Chart III for Loop 
Core reading) 

O. Plain type 
1. Tented type 
2. Converging loop 
3. Central pocket 
4. Nut ant loop 
5. Unusual 

WHORL TRACING 

'1. Inner 
2. Meeting 
3. Outer 
9. Unable to trace 
9. Damaged delta 

CHART 
NO. II 

type 

TYPE OF PRINT 

4. Left Slope Loop 

5. Whorl 

6. D;lal Loop 

7. Accidental or Composite 

9. Mutilated 

in 

(refer 
& Whorl 

5. WHORL PATTERN 

1. Looks like a dual 
2. Central pocket 
3. spiral 
4. Elongated 
5. Eliptical. 
6. No twist (l & 2 core) 
7. Left twist (1 & 2 core) 
8. Right twist (1 & 2 core) 
9. Unusual 
O. No pattern 

6. TWIN LOOP CORE READING (on 
asce~ding side, same as loop; 
trac1ng same as whorl.) PATTERN 

1. Right ascending loop 
2. Left ,ascending loop 
3. Horizontal 

7. PATTERN READING 
1. Lateral 
2. Accidental 
3. Composite 

ISLANDS in first circle 
O. No island 
1. One island 
2. TWo islands 
3. Three' or more islands 

SCARS in first circle 
1. Scar in first circle 
2. Out of circle--above 
3. Right of core 
4. Below core 
5. Left of core 
6. Outside back of delta 

core 

Note: Register scar closest 
to circle. 

9. Damaged delta in loop 
O. No scar 

Exhibit ,2-6-5 
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.. 
RUSSAK SYSTEM 

INTERPRETATIONS OF CORES 

o _ Characteristics attached to staple and characteristics 
inside staple but not touching circle. 

1&2 - One ridge ending within staple. 

3' _ Two ridges ending within staple. 

4 _ Three ridges ending within staple. 

5 _ A staple enclosing a r.idge not touching bifurcating 
in a downward direction. 

6 _ Three ridges convergin.g at shoulder. 

7 _ Four ridges converging at shoulder. 

8 _ Five ridges converging at shoulder. 

86 - six or more ridges converging at shoulder. 

9 _ Tw~ cores within staple. 

Reading loop cores use "shoulder break" as guide. 

Place dot in Battley reticule on first free recurve,,, 

CHAR'r 
NOo III 
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INTRODUCTION 

Section 2-7 

NEW ORLEANS POLICE DEPARTMENT 

BATTLEY SYSTEM 

The New Orleans Police Department established their Battley 

Fingerprint System approximately 40 years ago. It is maintained 
strictly as a manual system. 

GENERAL SYSTEM DESCRIPTION 

Hardware 

The Qnly special equipment necessary is the Battley finger

print glass which is equipped with a special reticule consisting 

of a glass disc with a dot in the center and a series of concen

tric circles around it at radii of 3mm, 5mm, 7mm, 9mm, llmm, 
l3mm and 15 mm. The glass is placed over the fingerprint 
impression as indicated in Exhibit 2-7-1. 

File Organization 

The files consist of special 4" x 6" Battley fingerprint 

cards on which one rolled and one flat impression of individual 

fingers are taken and coded by utilizing the special Battley 

fingerprint glass. Each card is numbered according to its posi

tion on q, standard ten-finger fingerprint card. As seen in 

Exhibit 2-7-2, the number "2" in the left-hand corner indicates 

the finger on the card is a right index finger. If the Battley 

fingerprint card had a number "6" in the left-hand corner, the 
.' 

finger on the card would be a left thumb. 

A special file is kept for twih loops. The file, ,therefore, 

consists of eleven major l:ireakdowns according to the finger posi

tion number and a special file for twin loops. The file is 
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(~, ,(-'\,)iccessed by classifying the latent fingerprint and searching it 

~~~ainst fingers with similar codes.. Unless the 1at~nt finger-
':1 

print is knownti:.o be from a certain finger, e.g., right thumb, 

all t.he drawers must be searched. 

As the system currently contains 10,000 individuals, the 

number of individual fingeq>rints7'in the file is 100,000. 

Fifty t<;> seventy-fiv~ ,individuals are added, to the data 

base each month with the offense criteria limited to the 

'following: 

L Armed robbers 

2 •. Burglars 

3. Auto Thieves 

4. Rapists 

5. Arsonists 

The latent fingerprint file is divided by crime types. 

Unidentified latents are filed by the type of crime involved. 

COST AND PERFORMANCE DATA 

Equipment Co§.!: 

The system costs no more than the burden incurred by the 

cost of space, personnel and mat_ r.,ials. 

Personnel 

Two men ~re assigned full time to maintaining ths Batt1ey 

latent fingerprint file. Each man spends approximate'ly 50' 

percent of his time working with the system. 

Performance Data 

The,fingerprinting staff reported approximately one to 
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two "makes" a month using the Battley latent fingerprint file~ 

POTENTIAL IMPROVEMENTS 

The Battley system can be initiated at a relatively small 

cost. The most appreciable cost item in such a system is that 

associated with encoding the data base. As the rate of addition 

of new fingerprints to the dat:a base increases, a proportionately 

greater amount of effort must be expended in encoding these data. 

In addition ~ because the fingers '~are filed separately, searching 

a latent from an unknown finger can also be time consuming. An 

automated search and retrieval system can reduce this cost con-

siderably. 

OPERATIONAL PROCEDURES 

Search Procedures 

A latent. fingerprint is classified according to the Battley 

classification system. It takes approximately 30-40 seconds to 
!, , 

classify the latent. fingerprint. Several necessary elements are 

required to proper.ly classify the latent fingerprint and make a 

search utilizing 'the Battley classification system. If the 

posi tion of the 'finger being searched is not known, i .. e., right 

thumb, all ten files must be searched. In 'the case of suspected 

twin loops, the latent fingerprint must be searched as ~oops 
and a whorl. The process can be extremely time consuming (days 

to weeks) if the fingerprint is found to be a fairly common 

classificatioh', i. e., ulnar loop, or if some of the elements 

such as clear delta or core are missing. 

great deal of r~ference searching. 

This :';":';~sul ts in a 
I' , 

After the latent is classified, the fingerprint technician 

must first search the file in Nhich he believes the finger be-' 
If a match is not made, he may 

longs, e. g., r,i91?!,t thumb file. . 
proceed to' search pockets of cards with similar classifications. 
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Then, if no match is made, he must search through th~ cards of 

the other possible fingers It is th f • ,ere ore, of great benefit 

in'using this system to know the finger position number of the 

latent~ingerprint. 

Updating/purging Procedures 

Dat~s.are entered into the system from single print cards 

taken at the time o·f a book' S , 1ng. . uspected burglars, rapists, 

arson1sts, armed robbers and auto th' " 1eves are 1nput 1nto the 

data base. These cards are classified and placed into the file 

according to the finger from which the print was taken. Monthly, 

50 to 75 people are added to the data base. 

'\.J' Purging of the file is done on the basis of age. Persons 

over the age of 50 are taken out of t'he systeW. Purging is 

c": done on a low priority basis when time permits. The criteria 

is based on the belief that people over 50 are least active in 

the commission of crimes. 

CLASSIFICATION SYSTEM 

The Sattley-type fingerprint classification systems have 

_ -. r. ussa been prev.iously described in Sections 2-5 and 26M R k 

of the Miami Police Dep~rtment has. made modifications to the 

Battley system as described in Section 2-6. The Royal Canadian 

Mounted Police have used the classical Battley classification; 

however, the classification has been made all numeric to facili

tate use in the computer. This section will concentrate on the 

Battley system used in a manual system. 
, ,~, 
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At the time of booking, 1'nd1'v1'dual ' pr1nts are taken of 

each finger on cards which are numbered according to the sequence 

.. on a standard fingerprint card, Le., r1' ht th mb ' ind ' . g U 1S No. ~, right 
ex<.l.S No.2, etc. Therefore, ten separate 

one for e'ach finger. The card has one rolled 
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impression qf a finger. Each of the cards is classified by 

utilizing the special Batt1ey glass. The dot in the center 

of the reticule is placed in the center'of the innermost re

curving ridge (see Exhibit 2~7-1) in the case of loops and 

whorls. Arches and tented arches are not classifiable except 

to denote slant of pattern and the fact that it is an arch or 

a tented arch (see Exhibits 2-7-3 and 2-7-4). 
, . 

The Batt1ey code is designed to use a maximum of seven 

characteristics. 

In the case o.f whorls (see Exhibit 2-7-5), the first space 

indicates that the p~ttern is a whorl; the second space indicates 

the core type as seen on· the Batt1ey core type differentiation 

chart; the third space is a reading of the concentric circles on 

which the left delta is located, A-G. The fourth space indicates 

a trace from the left delta to the right delta core; the fifth 

space indicates a reading of the concentric circle in which the 

r.ight delta is located; the sixth space indicates a ridge count 

from the left delta to the core; and the seventh or last space 

is a ridge cou~t from the right .de1ta to the core. 

In the case of loops (see Exhibit 2-7~2), the first space 

indicates the slant of the loop; the second space indicates the 

core type; the third space is the ridge count from core to delta; 

and the fourth or last space is to indicate in which concentric 

circle the delta is located. 

Other types of patterns, 18. g., twin loops (see Exhibit 2-7-6) 

are handled slightly differently. However, the "sy.s:t~1TI" as de

scribed above, is fairly easy to learn and use. 
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NAME _____________ _ 
.() No. _______ , 

F.P.C. 

TAKEN BY _____________ _ 
DATE ______________ _ 

NEW ORLEANS POLICE DEPARTMENT 

Exhibit 2-7-3 
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NAME ________________ ( ) No. _______ _ 

F.P.C. 

TAKEN By _____________ DATE --------
",.,.1 I 

NEW ORLEANS POLICE DEP A:R'ff:~1?S:;.nr / '-----------------_.-."-".,:,;."--;.;.;.,_._------
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NAME ______________ ( ) No. _______ _ 

F.P.C. 

TAKENBY _________________ DATE ____________ __ 

NEW ORLEANS POLICE DEPARTMENT 

Exhibit 2-7-5 
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NAME 
______ ------...,- ( ) No. __ ------

F.P.C, 

TAKEN BY 
_____________________ -~------- DATE __ ----------------

NEW ORLEANS POLICE DEPARTMENT 
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INTRODUCTION 

,Section 2-8 

BOSTON POLICE DEPARTMENT 

FIVE-FINGER SYSTEM 

The Five-Finger Sy'stem was insti.tuted at:. the Boston Police 

Department apprQximately 20 year1;l ago'. This manual latent 

fingerprint system was designed for use'in the ,identification . " 

of latent fingerprints'found at ~rlme scenes. 
.' .... , .. I 

GENERAL SYSTEM DESCRIPTION 

Equipment" 

The equipment consists of a special fingerprint card, 

filing cabinets and a fingerprint glass. The fingerpr.~nt 

card used consists of ten blocks ,in which the fingerprint 

impressions are rolled. The fingerprints are rolled in the 

same sequence as on a standard t'en-finger card, starting with 

the right thumb. After the fingers are rolled, the card is 

cut in half and the fingerprints are coded. The right and 

left hand cards are f·iled separately. Each half is placed 

in. the appropr.iate place in the filing cabinet according to 

the fingerprint. 

File Organization 

The fingerprint cards which make up the data base are 

filed in drawers according to coded sequence. At present, 

there are appr~ximately 3~,OOO individuals in the data base. 

All felony and some misderneanor fingerprints are presently 
c' 

being added to the card/file. 

The unidentified latent fingerprints are filed in 

enveloped in the form of negatives. These envelopes are 

filed by districts and by a color code if the crime involved 

was a rape, robbery or purse snat,ch. 
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COST AND PERFORMANCE DATA 

Equipment Cost 
o and operating the system 

The cost of maintain~ng 
is limited 

to 
the cost of materials and personnel. 

personnel 
services of three technicians 

Approximately 25% of 
The department utilizes the 

to work the latent fingerprint system. 
'l'he technicians 

o used ,to maintain the system. 
each man's time~s.. ar-

'd f;ngerprint and process new 
cr ;me scenes an ... 'also process ... 

restees. 

Performance 
It was estimated that the system produced approximately 

two to four identifications per month. 

POTENTIAL IMPROVEMENTS 

Department hopes to automate the system 
The Boston police 

made of when the system would 
f t No mention was 

in the '. u ure. d of automation took 
be automated or what equipment might be use ~ 

place. 

OPERATIONAL PROCEDURES 

Search procedures 

Latent fingerprints are photographed at t~e crime :~::~. 
P
rinted and are searched aga~nst the , 

The negatives are d d 
b 0 the latent fingerprints are co e 

Before the search eg~ns, . 0' 1 After the 
0th the five-finger coding system descr~bed be ow: 0 t 

W~ 0 0 d d the fingerprint;-::techn~c~an mus 

,'; :' 

>:;.-

latent fingerpr~nt ~s co e , 0 int a ainst cards 
search t~~ file and co~pare the latent f~ngerpr , g . 

o th the' ~ame or similar code. In common pattern types, the 0 ". 
w~ . d ys in attemptlng i 

h 
0 0 n may have to search for many hours or a tec nJ.c~a 
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to ma~ch the latent fingerprint against the file. For example, 

in common loop and whorl cla!?sifications, the technician may 

have t,o look at a minimum of.5, 000 fingerprint cards. 

Updating Procedures 
~ 

Data is input into the file by using 'the, subject file input· 

form (see:':" ,e;~hibit 2-8-1) which is completed by the technician 

at the time of booking. After completing the information form, 
.' . 

a set of fingerprints is rolled on the previously described 

fingerprint card. Approximately 300 individuals are added to 

the file monthly. 

The files are purged annually on the basis'of age. All 

,._ people over the age of 65 are purged. 

CLASSIFICATION SYSTEM 

The classification in the five-finger system uses three 

major divisions of identification. First, the pattern type of 

each finger is identified (see Exhibit 2-8-2), and a number 

sequence is created to signify 'che types of patterns. Thus, 

if all ,five fingers have loop patterns flowing to the right, 

the classification would be 3-3-3-3-3. The next division of 

the coding identifies the ridge count in the thumb, a ridge 

count or a whorl trace of the middle three fingers on one hand, 

and a ridge count of the little finger' (see Exhibit 2-8-2) . 

The values listed in Exhibit 2-8-2 are used t.O determine the 

classification in the second division of identification. Lastly, 

the middle three fingers are used by determining the ridge count. 

Although the five-finger system of classification is simple 

and straightforward, it utilizes only two characteristics for 

classification: ridge count and pattern type. Therefore, unless 

the data base is small, large pockets of cards accumulate in sec

tions where pattern types and ridge counts occur most frequently. 
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Color BOSTON POLICE DEPARTMENT B.R.# ____ _ 
Sex _____ _ IDENTIFICATION SECTION Photo # ______ __ 

S.S.# ____ _ Booking # _. __ 

Name 
Last Name First Name Middle Name 

Address ______________ . __________ ~----_____________________ ___ 

Alias __________________________ __ 
Offence 

Arrested by ______________________ ~ Date of Arrest __________ _ 

District ______________ D.O.B. _______ Where Born ___________ __ 

Height _____ Weight Build _____ _ Eyes Nose Hair _ 

Complexion ____ ~--- occupation ______ __ De scent ______ MSD 

Father's Name ______________________________________ ~-----------
First Name Middle Name Last Name 

Mother's Maiden Name. ________________ ~--------------~----------
Last Name First Name Middle Name 

!) Husband or Wife's Name _____________________________________________ _ 

Last Name First Name Middle Name 
.( 

/(';" " ,I! 
Amps, Scars, Peformities, etc. 

Date of Booking ___________________ Time of Booking 

Photo taken by ________________ Sig. of Booking Off. 

FORM l051R 

Exhibit 2-8-1 
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FIVE FINGER CLASSIFICATION SYSTEM 

First Division (pattern Type) 

1. Arch 

2. Tented .Arch or any Loop'with less than a three ridge count. 

3. - Loop flowing to the right. 

4. Loop flowing to the left. 

5. Who~l (Bullseye). 

6. - Whorl (Oval, Double Loop or Accidental) • 

7. Whorl - tight right delta (Central Pocket). 

8. Who~1=-.t'i9ht·--TEff':C=~lta (Central Pocket) . 

9. Amputations or scars that obli t,erate the pattern area. 

Where we have all loops flowing to the right on the right 

hand, the classification would be 3-333-3 and since this -- ,-- -:::"- .~ .. .is a 

l~rge category we use our own extension to reduce our sea~ch 

);,., area. That extension is determined by the following tables: 
1: 

',. 

f 
! r 
! 

l 
" " 
i 

f t. 
f , 

.' 

'1· 
},'} -" ~ 

't. t. 

L 
t~ 
i 

l' 

Index E.'inge;r~ 

Ridge Count 

1 to 5 S 

6 to 12 M 

13 or over L 

Middle Finger 

Ridge Count 

1 to 8 S 

9 to 14 M 

15 or more L 

Ring Finger 

Ridge Coun*· 

1 to 10 S 

11 to 18 M 

19 or more 

Example: 

Right Ring 22 

thusly: 

Right Thumb 14 - Right Index 7 - Right Middle 4 

- Right Little 8, all ulnars would be classified 

MSL 

14 IIO 9 

3~333-3 

:rhird Division 

Second Division 

First Division 
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Also, if 
only one latent fingerprint or a partial 1a.tent finger

referencing of tlie various possibilities 

tedious hours of se,arching in large sections 
print is found, the 

could require long, 

of the file. 
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Section 2-9 

DADE COUNTY DEPARTMENT OF PUBLIC SAFETY 

FIVE-FINGER SYSTEM 

INTRODUCTION 

The 'on-site visit to Dade County revealed that the Dade 

. County Latent Fingerprint System was similar to the system 

used by the Boston Police Department (see Section 2-8). For 

this reason, it was decided to limit the description of the 

Dade County Latent Fingerprint System to noting the differences 

between the two systems. 

GENERAL SYSTEM DESCRIPTION 

Dade County utilizes a standard ten-finger fingerprint card 

in the laten.t fingerprint file. The file is divided into geo-

/\ graphic areas, is sorted into left and right hand and then ac-
' . .1 

i cording to the common fingerprint patterns observed in the thumb. 
: ,. 

i In the Dade County Strip File System, only the. thumb and index 

,~ finge~s are used to further subdivide the file. Currently, the 

file contains approximately 1,500 individuals in each of the 

three geographic files. 

Files of unidentified latent fingerprints are stored ac

cording to the same geographic areas.in which the strip file is 

broken down. Within each geographic ar~a file, the file is 

further broken down by crime type and case number. 

COST AND PERFORMANCE DATA 

Cost 

The only cost attached to'the system is the cost of materials 

and personnel costs. 
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Personnel 

Approximately 5% of Dade County's .eight latent fingerprint 

technician's time is used to maintain and operate the strip file 
l 

latent fingerprint system. 

Performance Data 

The following shows the number of identifications made using 

the strip file from 1969 to 1973: 

1969 - 12 identifications 

1970- 29 identifications 

1971 16 identifications 

1972 - 22 identifications 

1973 8 identifications 

OPERATIONAL PROCEDURES 

For the most part, searches are confined to fingerprints of 

new arrestees against the unidentifie'd l'atent fingerprint file. 

Approximately 5% of each technician's time is spent searching 

against the department's strip file. 

'" " ~l ...... ~"~-', .' 

When a search is to be made against the strip file, the 

la·tent fingerprint(s) to be searched is coded and searched against 

the geographic file which corresponds to the area in which the 

latent fingerprint was lifted. An evaluation/comparison report 

is used to record the results of the search (see Exhibit 2-9-1). 

The strip file is apparently used on a "when time allows" 

basis because of the other activities of the group and the higher 

productivl~y obtained from other searches. 

CLASSIFICATION SYSTEM 

The classification system used in Dade County is the same as 

described in Section 2-8 on the Boston Police Department. However, 

186 

in Dade County, only th 1 ' ,e c aSS1fications of the thumb and index 

The result is a 
finger are used and ridges are not counted. 

two-digit code for each hand which 
makes the system highly non

selective. Searching in th' f' 
. 1S 1le can be very time consuming. 

However, very little time is d d " 
nee e to ma1nta1n the file. C d' 

is done rapidly because the syst' 0 1ng 
em requ1res only the pattE~rn 

types on four fingers. 
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PUBLIC SAFETY DEPARTMENT 
DADE COUNTY,FLORIDA 

A.O.A ____________ _ 

Department ___________ _ 

l\ 

...... 
o ~. 

~ :::::' 

LATENT FINGERPRINT 
EVALUATION/COMPARISON REPORT 

"' 
IDENTIFICATION SECTION REPORT 

l Case No_ 

Date _________________________ __ 

CASE NAME OFFENSE ADDRESS ______________________________________ ___ 

ANSWER TO __________________________ _ 

COpy TO ______________ --

D Latent Comparison Report 

D Latent Evaluation Report 

EVIDENCERECEIVED __ ' ___________________ . _________________________________________________ ___ 

Lutents Received Latents from Evidence Latents of Value 

I I 
Elimination Prints Submitted 

Submitted Fingerprints 
yesD NoD Palmprints 

1!::vidence Delivered By Evidence Received By -Evidence Processed By Disposition of Evidence .. 

... 
Date & Time Date \:,,, Time 

SUBJECTSCOMPARED ____________________________ _ 
--------------~~--------------.-' --------

COMMENTS: 

iJ 

\ Latent Examiner Badge No_ 

.... __ .. 0. _ .... 

----I f A;e;C~d;- . '.:j " 

. t ,:" '<''''''''''-<'''--'''''',-'''''''-'-', ',"".-." •• ---.,.~,~.,.-" ... ''''''',-. " .... ,.... ' .... ,".' .... " "-",'>0'., ,.,.,. .,,¥ ..• J., ......... _~ ..... _ .......... 1_,>, 

'..,,'" , l 
.' 0 , 

"'", r',,-". 
\J 

.c. .' 

~ t6' ~ 
I'd '0 
'0 to to 
CD CD CD ::s ::s ::s 
0.. 0.. 0.. 
1-" 1-" 1-'-
X ~ ~ 

() b:l ~ .. .. .. 
lI: () 10 
0 I-' s:: • 0 Pl r.> 
0.. Ul Ul 
I Ul cT 

1-3 1-'- 1-" 
Pl Hl 0 

"< 1-'- ::s 
~ I1j 

I-' 0 ::s ll::I 0 Pl Pl I1j l:t1. 
11 cT 1-'-

~ 1-3 1-'- 11 
I1j 0 CD t:I ~ PI ~ H 1-1 l:t1 () 61 s -00 CD t:lj 

to '< 'Ul 00 tr:l Ii Ul 'U 
1-" cT 0 ::s CD ::s 
rt a Ul 

CD 

9 t:I Ul 
CD 

0.. Ul 
1-'- 0 ::s Ii 

lQ 1-'-
to 

00 cT 
"<: 1-'-
Ul 0 
rt ::s 
~ Ul 

L 

'\..;~;~-
: .~: 

(;' 
,'..', 

"~ 

~
l'j, 
tl 

I, 

I 
~ 



~r1~~; rr "'.~, 
(P:' 

, ,';:. 

, J 

''':I-~ 

'I-

. , 
, t 

j 

t 
I 

t 
I 
I 

I 
\ 

I'.··. '"'i. 

t 

Appendix A 

QUESTIONNAIRE RESPONSES 

This appendix presents all. of the responses received to 

the questionnai~e survey in tabular form. The respondents to 

the questionnaire survey can be divided into four groups 

according to the information .contained in the responses. These 

groupings are presented in the following exhibits. Exhibit 

A-I lists, ih alphabetical order according to the states, those 

agencies whose response indicated that they currently have an 

operational latent fingerprint identification system. Exhibit 

A-2 lists, in the same· order, those agencies who responded that 

they had planned .or were about to implement a latent fingerprint 

identification system. Exhibit A-3 lists the ggencies whose 

response indicated that their latent fingerprint identification 

system is currently inactive. Exhibit A-4 lists those agencies 

whose response indicated that they do not currently have and 

are not currently planning a latent fingerprint identification 

system. 

Sample Questionpaire 

Exhibit ~-5 presents a sample of the survey questionnaire 

mailed to the various agencies that were understood to have a 

latent fingerprint identification system. 
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ALASKA 

Exhibit A-I 

AGENCIES WITH OPERATIONAL LATENT 
FINGERPRIN~ IDENTIFICATION SYSTEMS 

MISSOURI 
(A-6,7) Anchorage P.D.* (A-6,7) Kansas City P.O. 

CALIFORNIA NEW JERSEY 
(A-~O,ll)Atlantic Co. Sheriff 
(A-lO,II)Eas~ Orange P.O. 

, i 

(A-IO,II)Los Angeles P.O. 
(A-IO,ll)Los Angeles Co. Sheriff 
(A-6,7) Berkeley P.O. 
(A-8,9) Oakland P.O. 
(A-6,7) Sacramento P.O. 
(A-6,7) Orange Co. Shex'iff 

FLORIDA 
(A-IO, II)Dade Co. Public Safety 
(A-IO,II)Miami P.O. 
(A-1.0 ,'ll)West Palm Beach P.O. 
(A-6,7J Palm Beach Co. Sheriff 

GEORGIA 
(A-6,7) Atlanta P.O. 

\ HAWAII 
(A-6,7) 'Honolulu P.O. 

ILLINOIS 
(A-6,7) DuPage Co. Sheriff 

KANSAS 
(A-IO,ll)Kansas City P.O. 

LOUISIANA 
(A-IO,ll)New Orleans P.O. 
(A-6,7) Shreveport P.O. 

MASSACHUSE'l'TS 
(A-IO,ll)Boston P.O. 

MINNESOTA 
(A-lO,ll)Minneapol~s P.O. 

MISSISSIPPI 
(A-6,7) Jackson P.D. 

NEW YORK 
(A-8,9) Nassau Co. Police 
(A-lO,ll)New York DCJS 
(A-6,7) Rochester P.O. 

(A-6,7) 

(A-6,7) 
(A-6,7) 

(A-6,7) 

(A-6,7) 
(A-6,7) 
(A-6,7) 
(A-6,7) 
(A-6,7) 
(A-6,7) 

NORTH CAROLINA 
Charlotte P.O. 

OHIO 
Cincinnati P.O. 
Cleveland D.P.S. 

OREGON 
Washington Co. Sheriff 

TEXAS 
Austin P.O. 
Brownsville P.O. 
Galveston P.O. 
McAllenP.D, 
Texas DPS 
Harlingen P.O. 

VERMONT 
(A-IO,ll)Vermont D.P.S. 

WEST VIRGINIA 
(A-6,7) Charleston P.D. 

(A-8,9) 
CANADA 
Hq. Royal 

Police, 
Canadian Mounted I 

, ,t 

Ottawa, Ontano, i 
t 
t 
,~ 

, ~ 
, " 

! 
1 
I 

. l 

* Numbers preceeding agency name indicate the numbers of the 
subsequent exhibits containing the responses of the agency. 
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Exhibit A-2 

AGENCIES IMPLEMENTING OR PLANNING A LATENT 
FINGERPRINT IDENTIFICATION SYSTEM 

CALIFORNIA 
Los Angeles Co. Sheriff (update)* 

COLORADO 
Lakewood Department of Publi.c Safety 
Denver P.O. '" 

FLORIDA 
Pensacola P.O. 

GEORGIA 
Savannah P.O. 

ILLINOIS 
Illinois Bureau of Identification 

MARYLAND 
Montgomery Co. Department of Police 
Baltimore P.D. 

NEW JERSEY 
Trenton D.P.S. 
Newark P.O. 
Elizabeth P.O. 
Jersey City P.O. 
Paterson P.O. 

OHIO 
COI'Umbus P.O. 
Toledo P.O. 

OKLAHOMA 
Tulsa P.O. 

OREGON 
Portland Bureau of Police 

*Questionnaire responSes for agencies listed in this 
exhibit are found in Exhibits A-12 and A-13. 
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Exhibit A,-3 

AGENCIES WITH CURRENTLY INACTIVE LATENT 
FINGERPRINT IDENTIFICATION SYSTEMS 

CALIFORNIA 
RichmondP:. D., * 
California Departmen,t of Justice 

KANSAS 
Kansas Bureau of Identification 

PENNSYLVANIA 
Pittsburgh Bureau of Police 

VIRGINIA 
Norfolk P.D. 

* Questionnaire responses from agencies listed in' this 
exhibit can be found in Exhibits A-14 and A-:lS. 
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Exhibit A-4 

AGENCIES RESPONDING THAT HAVE NO LATENT 
FINGERPRINT IDENTIFICATION SYSTEMS 

ALABAMA 
Huntsville P.D. 
Montgomery P.D. 

CALIFORNIA 
San Diego Sheriff 

DELAWARE 
Delaware State P,olice 

DISTRICT OF COLUMBIA 
Washington ID Bureau 

ILLINOIS 
Chicago Police 

MARYLAND 
Baltimore Co. Police 

NEVADA 
Division of Identification & Communications 

: . NEW JERSEY 
Vineland Police Department 

OKLAHOMA 
Ardmore P.D. 

PENNSYLVANIA 
Philadelphia P.D. 

AS 

.' 
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Exhibit A-5. Sample Questionnaire 

RESPONDENT INFORMATION 

Name and address of agency operatin~h;~~f~~!e~~fi~!~t' 
system. (i.e. , polic.le department, 
state identificati,on I?Ureau): ,'" 

II 
I' } 
(I 
j) 

/,1 

." 'r 

Name and title of agency head: 

Name and title of person (s)' completOing' the surv.ey~ 

Telephone Number: ________ ~ ______ ~~--------------------

, d' ision of agency in which the latent 
Name of,secltl.onteodr'l.' el.V identification section, crime lab # 
system l.S oca ,.. , " 
etc." 

A6 

'\ 

Exhibit A-5 (qont.) 

QUESTIONNAIRE 

L . Does' ycrur department use or plan to implement a classification 
and, retrieval 'system, (ei'c.her manual or automated) for searching 
and ,comparing latent (crime scene) prints against a master file? 

, ~) Yes () No ( ) 

" ~. 

, 
, , 

, , 
l;. 

, j 
, \ 
; } 

,~ , 

2. If Yes, please describe briefly the' system that is used. For 
example, Battley, One-Hand, Miracode, etc. If documentation 
can be provided, please attach. 

3. What geographical area is served by your latent system? 

4. 

What is the approximate population of this area? 

When was the system implement'ed (or will be implemented) in 
your agency? 

--~-------------------------,--~~, ----------------
If the system_is no longer operational, why was it discontinued 
and when did this occur? 

----------~--------------------------

-----------:-',._-----------------..--------------
5. When implemented, was· the system patterned after one already 

in existence in another agency? 

Yes () No ( ) 
If eXes, which agency? ___________________________ _ 

6._ Is y'our system available conunercially? 
Ye,s (). No '( ) 

7. Please describe the fingerprint clas'sification scheme in 
detail or enclose documentation sufficient to fully de
scribe it. Also, please enclose a sample fingerprint 
card ''Thich has been encoded uSiing your system. 

(( 
' . 

/;,' 
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Exhibit A-5 (cont.) 

8. 

9. 

10 .. 

What is the minimum detail in the latent print required to, 
initiate a search (i .. e., single print with core and delta,: 
tyto prints bath with cores 'and deltas I e,tc.)? 

What data in addition to fingerprint classification are 
utilized as search criteria [i.e., age, sex, offense, geo
graphical location, M.O., etc.]? 

IS the latent print system tied in with any other .. systems, 
such as Modus Operandi, Physical Oescriptive Fil~~, etc.? 
Yes () No ( ) 

11. If Yes, please explain briefly: 

13 .. 

14.. 

--~--------------------------------------------.. -------~------

Approximately how many individuals are included in the data 
base against which latent prints are searched? 

What guidelines are followed in selecting individuals for , 
inclusion in the data, base? For example, burglar~ and car 
thieves only; convicted criminals only;· persons between ag.es 
16 and 25 only, etc. 

.'-
" i' ~ 

A.pproximate}~V how many individuals are added to the data 
base per mon\~h? ____ --,-________________ _ 

15. What criteria\ are followed for purging the data base? 

~--------~'-'~,~----.----~------------------------

Exhibit A-5 (cont.) 

16. 

17. 

18. 

19. 

20. 

How often is t~e file purged? 

--------~-----------------On the average, how many are purged each time? ------
O~ the average 'how many latent prints are searched against 
the data base per month? 

---------------------------------
On the average how many identifications result from latent 
print searches on the data base per month? -----------------
What is the average amount of time required to classify a 
set-of 10 prints to be included in the data base? -----
,~at is the average amount of time required to enter a record 
~nto the data base (including classifying, filing, indexing, etc.,) ? 

-------------------------------------------
21. What is the average time required to classify a latent print? 

22. What is the average amount of time required pe-r search of the 
data base? 

-----------------------------------------------------What is the minimum time? 

What is the maximum time? -------------------------------
--~----:------------------------

23. Are any incpming arrest prints searched against unidentified 
latent prints that have previously been received? 
Yes ( ) . No ( ) 

If Yes, what guidelines are followed? 

24. If Yes, approximately how many searches are .made per month 
in this manner? How many identifications? 

25. Does your,agency utilize palm prints for comparison with 
latents? 

Yes, () No' ( ) 

26. Is there a classification system for the palm prints? 
Yes () No ( ) 
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Exhibit A-5 (cont.) 

27. 

28. 

29. 

30. 

If Yes, please describe or enclose documentation. 

!. 

- '. 

QUESTIONNAIRE RESPONSES 

The responses to the questionnaire are presented below. 

For convenience .and comparison, the responses are grouped 
" -

according to the groupings described above in Exhibit A-I 

through A-4. The majority of the questions are presented in 

tabular form, but those few questions requiring a lengthy answer 

on the part of the respondent are grouped separately. Only an 

indication of the type of fingerprint classification system II employed is presented in these responses. A cOl1\p.;Lete, detailed 

'<, description of all classification systems reported is given in 
How many P' ersons are engaged in your department in the main-~, f' 

'~ Appendlx B. For the lrst grouping, which exhibits the responses tenance and operation of the latent print system? (If ' t 

OaVfatihleabsleep~lresoa~:. e) nclose j,ob descriptions .and qualification"S ,',':::;",i:'.,", from agencies having a currently operational system, the re-
: sponses are grouped for convenience according to the search and 

For each person counted above, what is the percentage of tlrne c' C retrieval techniques employed by the agencies. The first ,?ub

spent in operating and maintaining the latemt system? (For:', group will be those agencies employing the Miracode search and 
example: #1-100%, #2-50%, #3-30% ,etc.) ~,I,",,""_ 

retrieval equipment in alphabetical order, according to the 

, states. The second grouping will be t:hose agencies employing 

) other automatic or semi-automatic search and retrieval techniques 
~ i and the third sub-grouping will be those employing a manual 

Who processes crime scenes for latent prints in your agency? ,I, 

'J search and storage procedure. 

What are the procedures for submission of elimination 
prints? 

~~\ --------------------------------------------------

1 
l 
~ 

1 
{ 

i 

• Exhibit A-6 presents, in tabular form and alphabet

ically according to the states, the short responses 

received from those agencies currently having opera

tional latent fingerprint identification systems 

employing the Miracode search and retrieval equipment. 

Exhibit A-7 presents the lengthy responses for those 

agencies employing the Miracode equipment. 

31. what improvements do you feel could be made in your latent 
print system, assuming that necessary funds were available? 

, " 

e Exhibit A-8 presents, in tabular form, the short re

sponses obtained from those agencies having automatic 

or semi-automatic search and :r:etrieval equipment other 

than the Miracode,. 
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20 
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LOCATION Anchorage AK Berkeley, ,CA Orange County 
AGE!lCY Police Department Police Department CA Sheriff 

Type of system Miracode Miracode Hiracode 
Classifiea tion NCF 3 digit special 6 digit special 

lIrea served city city county 
Population 7B,000 116,000 1,700,000 
Implemertation date January 1973 January 1973 February 1972 

System first illiple- yes yes yes 
~ented £lsewhere? 

What ~genc1{1E<s)? L_A. P.O. and Sherif£ other Miracodes Orange County & San Di'~go PD 
:! 

Systeo available? yes yes yes 
Size of 1ata base 12,000 5,000 2¢400 
Added per month 100 none 500-goal 
I. file ..,urged? no yes yes 
Searches per month 20 50 to date n/a not fully operational" 

10'. per .month 1 since started none to date n/a 
Cl.... time (10 prints) 3 minutes 12 minutes 10 minutes 
Ti.. to enter record 15 minutes 30 minutes 35 minutes 

Class. time (latent) .5 minutes 3 minutes l. minute. 
Avg •• earch time 45 minutes 30 minutes unknown 

Maltimumtime 20 minutes 20 minutes unknown 
Minimum time 120 minutes 120 minutes unknown 

-
Unidentified latents no yes .earchedagainlli:in- no 

ccming arrest pr~nts? n/a n/a unknown Searches per month 
n/a n/a unknown IO's per month 

-. 

Use paim prints? yes yes yes 
Classification? no no yes 

Persons run .ystem 1 ], 5 
Full-time equivalent .75 .05 .5 

.-, 

Exhibit A-6: SUMMARY OF LATENT PRINT QUESTIONNAIRE RESPONSES 

(Opera.tional Systems with Mira.c:ode Equipment) 
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I WC~TIOU Sacramento CA 
'"CENCi , 

pOlice Department 

~ TyPIe of system Miracode 

1 Classification 3 digit Miracode 

3 
3 
4 

Ar~a ~erved county 
population 690 1 000 
Impleme~tation date March 1971 

5 

5 

System firstimple- yes mented elsewhere? 
What sgency(ies}1 Atlanta 

6 
12 

sy:tern available? yes 
size of ~ata base 11,303 

14 Added per month 375 
15 
17 

Is file yurged? yes 
Searches per month; 23 

18 
H 

10' 5 pel;' month 2.7 
Class. time flO prin~6) ,5 minutes 

20 Time to enter recol;'d 10-15 minutes 

2l. Class. tUlle (lat~ 1 ml.nute 
2Z Avg. se~rch time 30 minutes 
22 tlaximum time 960 minutes 
22 Minimum time 20 minutes 

23 

24 
24 

Unidentified latents 
searched againB~ in- ~'es 
coming al;'rest 'prints? 

Searches per month minimal 
10'5 per lJIonth none yet 

25 
25 
27 
28 

Use palm prints? yes cl.assif ication? 
~er80ns run system 

no 
tull-time equivalent 3 

2.3 

au··I:.tOI) , . 
LOCATION Honolulu HI 
AGENCY Police Department 

:2 Type ofsystl!!l1l Miraccde 

7 Cl~l'JsJ,ficatiQn:, 3 digit special 

.3 Area served state 
3 
4 

Population B!lO,SOO 
Impl~e~tation d~t. 'December 1971 

5 System first imple-
yes mented elsewhe,;e?' 

5 What agency(ies)7 Atlanta, etc. 

6 System available? yes 
12 Size of·1ata ~ase ,1,20Q 
U Added per month 500 
15 IS file 9Ur9'ed? no 
17 Searches per month 40 

18 :10'8 per month none to date 
·19 Class. time (10 prints) 4 minutes 
20 Time to enter 'record 10 minutes 

21 Class. time (latent) 1 minute 
22 Avg • search tim!'! 45 minutes 
22 ~aximum time 60 minutes 
22 Minimum time 10 minutes 

23 Unidel1tified latents 'no searched agains~ in-
coming arrest prints? 

24 
2'{ 

Searches per month n/a 
10's per month n/a 

25 
25 

Us. palm prints? no classification? nO 
27 
28 

Persons yun s~stern 4 
Full-time equivalent 2.5 

~ 

.,,(,;., ,.-.;.;..:::-:-,", 

'" 
Q 

. ".:;c"rl'''' 

Palm Beach. FL 
County Sheriff 

Hiracode 
3 digit Miracode 

county 
350.000 
1971 

-
yes 
Atlanta 

ye.s 
11,000 

200 
no 
a 

0 
5 minutes 
unknown 

3 minutes 
unknown 
960 minutes 
15 minutes 

no , 
n/a 
n/a -
yes 

l~: 
i . 

Exh~b~t A-6 (Continued) 
~ 

I'"~ 
') 

DuPage IL 
County Sheriff 

IHracode 

3 digit Mir.acode 

county 
500,000 
1971 

, 

yes 
Atlanta 

yes 
8,000 

250 
yes 
100 

unknown 
7 minutes 
unknown 

1-4 minutes 
unknown 
120 minutes 
30 minutes 

no 

n/a 
n/a 

~gs 

3 
1.2 

Exhibit A-6 (Continued) 
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Atlanta GA 
Pollee Department 

Miracode 
3 digit ~liracode 

city & county 
1 1 450,000 
April 1,968 

. no 
n/a 

yes 
31,350 
150 
no 
30 

2 
3-5 minutes 
7-8 minu.~es 

.5 minute 
unknown 
90 minutes 
30 minutes 

yes 
unknown 
2 

I~~S . 
~.O 
I 

Shreveport LA 
Police Department 

. Miracode 

'IC 

. 
6 & 9 digit Hood-Taylor 

1'netro area 
385,000 
1971 

~es 

~tlanta 

~o(; 

~5,OOO 

1500 -

~es 

~50 

t2S-50 
~ minutes 
~O min:ltes 

o seconds 
\lnknown 
~nknown " 
~nknown 

yes 

'i. 

lmknown , 
~~s es 

5 
~ 

.. 
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O!ze·~.tolt , 
2 

1 

3 

3 
4 

5 

5 

6 
12 

14 
15 ~ 
17 t-' 

~ 

18 
19 
20 

21 
22 
22 
22 

23 

24. 
24 

25 
25 
21 
21 

OuelJt.iol) , 
2 

7 

3 

3 
4 

5 

5 

6 
12 

14 

15 

~ 1.7 
I-' 
-.J 

18 
19 

.20 

21 
22 
22 
22 

23 

2" 24 

25 
25 
27 
28 

;p 

LOCATIoN 
AGEllor 

Type o!.,stelll 

Classification 

Area servecs 
population 
Impl~e~tation date 

Sy5t~ firstimple-
~cntedelscw~ere? 

What .;ency(ies)? 

system available? 
Size of ~ata base 

hided per month 
Is fill, 9lU'ged? 
Searches per month 

IO's per month 
Class. time .(10 prints) 
Time to enter recora 

Class. t~.a (lat;ttnt) 
Avg. search time 

Maximum time 
Minimum time 

,. 

Unidentit,Ued latents 
searched againss. in-
coml!i!<1 lu"g'eett: prints? 

Searches"i,>'8~' ~ol~th 
IO's per month 

Uae palm print&? 
Classification? 

Persons runsystem~ 
FUll-tlae equivalent 

LOCATION 
AGENCY 

Type, of syst~ 
';::<~. 

Classif,ication 

Area served 
Popula,tion 
Implementation date 

System first imple-
mented elsewhere? 

What ~gency(ies)? 

Syst~n aVailable? 
Size of -:lata base 

Added per month 
13 file ,?urged? 
Searches per month' 

IO's per mOnth 
Class. time. (10 prints) 
Time to enter record 

Class. time (la(tent) 
Avg. search tIJ~ 

Maximum time 
Minimum time 

Unideneified latents 
searched against. in-
cominSl . arrest prints? 

Searche~per month 
IO's per 't'lonth 

Use palm prints? 
Classification? 

Persons run system 
Full-time equivalent 

'-2 .::::-_. 

Jackson MS 

" c:;:." 

Police Department 

Miracode 
9 digit Hood-Taylor 

city 
173~000/288~000 metro 
.1/73 

yes 
Shreveport 

no 
1,27,5 

51) 
nla 
unknown 

unknown 
20 minutes 
unknown 

·4-5 m~nutes 

I:;) ~ 

varies 'With no. of mag .. 
azines & no. of hits 

un~n8wn un n wn 

yes when prints on film 

? 
? 

yes 
no 
5<; 
1.55 

Kansas City MO 
Police Department 

l-liracode 

3 digit Miracode 

metro area 
1,500,000 
September 1970 

yes 
Atlanta, GA, 

no 
15,900 

250-300 
no 
300-400 

8-10 
5-8 minutes 
8-10 minutes 

5 minutes 
180 minutes 

480 plus minutes 
90 minutes 

yes 

100-125 
4 
yes 
no 
4 
4.0 

Exhibit A-6 (Contxnued) 

Charlotte NC Cincinnati OR 
Police Department Police Department 

Miracode Miracode 
3. digit Miracode 6 digit Special 

county metro area 
400,000 500,000 

. November 1970 September 1971 , 

yes yes 
Atlanta unknown 

yes yes 
6 000 IO-.L 000 
100 300.:i500 
no no 
150 20-30 

very minute o to date 
3 minutes 5-10 minutes 
10 minutes 20 mimltes 

1 minute 1 minute 
30 minutes 30-45 minutes 
45 minutes 180 minutes 
10 minutes 10 minutes 

, 
yes no 
150 n/a 5 n/a 
yes yes 
no no 
3 10 
1.15 6.0 

Exhibit A-6 (Continued) 

Q 

'" 

Rochester NY 
p~~ice Dep~l'Jtment '--Mirac~:> 

3 digit MiracOde 

city 
, 300,000 

1970 

yes 
Atlanta 

yes 
10,200 

100 
no 
20 

1 
15 m{~l\U tes 
22 minubes 

.5 minute 
60 minutes 

120 minutes 
30 minutes 

no 

n/a ,.,;,,,,, 

yes 
no 
5 .. 
.5 

Cleveland OH 
Department of Public Safety 

.. 
3M Microdisc 

3 digit Miracode 

city 
750',000 
October 1971 

no 
n/a 

yes 
6..L000 

unknown 
yes 
10-15 

none as yet 
unknown 
unknown 

1-2 minutes 
unknO\'1n 
several seconds 
5-20 minutes 

no 
n/a 
n/a 

no 
no 
2 
.45 

.. 
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t 2 
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! I ! 
f s 

l 
L-

: 

6 
12 
14 

15 
17 

i:'. 18 
CO 19 

2,0 

;ll 
22 

22 

22 

23 

24 
24 

25 
~5 

27 
28 

'G (. 

LOCATION 
l'1ashington Co. OR Austin TX 

AG£!lCY Sheriff Police Department 

Type of system Miracode Miracode 

Classification 3 dig'it Miracode Texas DPS 

Area served city city 

population 180,000 300,000 

Implementatio[l date Hay 1972 January 1973 

System first imple-
mented elsewhere? yes yes 

What agency{ies)? Atlanta T~xas DPS 

System available? yes yes 
si~e of 1ata base 7,000 1,000 

Added per month 100 150 

Is file "urged? no no 

Searches per ,month unknqwn 20-25 

10'" per month unknown 1-2 

Class. time 110 prints) 5 minutes 20 minutes 

Time to enter record unknown 40 minutes 

Class. time (latent) 5 minutes 2 minutes 

Avg. search time 3 mi,nutes 20 minutes 

I-laximum time unknown unknown 

Minimum time unknown unknown 

Unidentified latents 
searched agains~ in- ~o-plan to implement no 
ceming arrest prints? 

Searches per month In/a n/a 
IO's per month In/a n/a 

Use palm prints? ~o-plan to implement yes 
Classification? /10 no 

Persons run .system 7 
Full-time equiVAlent 11.0 l.35 

Exhibit A-6 (Continued) 

,i 

QueStiOIl , LOCATION Galveston TX Harlingen TX 
AGENCY Police Department Police Department 

:t=' 
I-' 
\D 

:t," 

1~;"".-

2 

7 

3 

3 
C 

5 

5 

6 
12 

14 

15 
:1.7 

18 
19 

20 

21 

22 

22 

22 

23 

24 
24 

25 
25 

27 
28 

Type of system 

Classificalion 

Area served 
Population 
Implementaticn date 

System first imple-
mented elsewhere? 

What agency(ies)? 

System available? 
Size of ~ata base 

Added per month 
Is file "urged? 
Searches per month 

IO's per month 
Class. time (10 prints) 
Time to enter record 

Class. time (latent) 
Avg. search time 

Maximum time 
Minimum time 

I 
Unidentified laten'ts 

searched agains~ in-
coming arrest prints? 

Searches per month 
1:0's per month 

Use palm prints? 
Classification? 

Persons run system 
FUll-time equivalent 

" 

... ::;; ~ .. -, 

Hiracode Hiracode 

Texas DPS Texas DPS 

city 2 county area 
70,000 400,000 
1971-72 1971 

, 

yes yes 
Texas DPS Texas DPS 

yes yes 
600 unknown 

-- unknown 
death,prisOll & 10 years yes 

"clean" 
' 10-20 unknown 

none none yet 
90 minutes 15 minutes 
function of workload 20 minutes 

-
,5 m_~nutes lO m~nutes 
1-2 minutes unkno\offi 
1-2 minutes unknown 
30 seconds unknown 

yes yes 
15-20 3 
? none 

no yes 
no no 
6 2 
1.9 .6 

----~ ---------- --

Exhibit A-6 (Continued) 

\., 

~1: , 
'.l 

Brownsville TX 
Police Department 

Miracode 

Texas DPS 

Cameron Co. 
67,000 (city) Co. 140,000 
1971-72 

yes 
Texas DPS 

yes 
3,000 

25-30 
not yet 
unknown 

unknown 
20 minutes 
30 minutes 

15 minutes 
7 sec./film of 400 
7 minutes/roll 
5 minutes/roll 

yes all arrests 
unknown 
unknm·m 

no 
no 
2 
.6 

--

HcAllen TX 
Police Department 

Miracode 

Texas DPS 

Lower Rio Grande Valley of Texas 
--
1971 

. yes 
Texas DPS 

yes 
500 

30-40 
" no 

25 

--
15 minutes 
30 minutes 

5 minutes 
unknown 
unknown 
unknown 

no 
--
--
yes 
no 
1 
.15 
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EXHIBIT ,A-7 

, 
Questionnaire Responses to Selected Questions (requiring a 
lengthy answer) From Agencies Currently Employing Miracode 
Search and Retrieval Equipment. 

A. Anchorage, AK Police Department 

#8 (Re: Minimum detail required for search) 
Single print with core and delta • 

#9 (Re: Additional Search Criteria) 
Race, sex, year of birth . 

#10/11 (Re: System tied with pther systems) 
No. 

#13 (Re: Data Base Inclusion Criteria) 
All arrestees born after 1930. 

#31 (Re: Improvements) 
More manpower to' removecinactive individuals'from 
files,' thus reducing search times. .. 

B. Berkeley, CAPo1ice Department 

C • 

#8 Single print with core and delta. More time con
suming searches can be made with sufficient print 
to es:tab1ish pattern type (e.g.j) loop, whorl). 

#9 None . 

#10 No. 

#13 

#31 

. Individuals convicted of arson, auto theft, bombing, 
burglary, felonious assault, homicide, kidnapping, 
narcotics, robbery, sex offenses and weapons offenses. 

a. Inc1v.ding juvenile fingerprints into the system. 

b. Expanding the data base to include persons con
victed of ~~esser included" offenses. 

c. Using fingerprints of arrestees rather than only 
those convic.t.ed. 

Orange County, CA Sheriff's Department 

#8 Single print with core. 

#9 Sex. and race. 

A2l 
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• " « 

" Q 

D. 

F. 

#10 No. 

#13 Known local burglars, car thieves and robbers up 
to 40 years of ,,;age. 

#31 Two or three permanent personnel to assist in making 
system fully operational. 

sacramento, CA Police Department 

#8 

#9 

Basic pattern type with core. 

Sex, race, age, height and type of offense. 

#10 Yes. Mug shot retrieval system (Miracode). 

#1.3 Robbery, burglary, car theft, hard narcotics, sex 
crimes, prowling, history of violent crimes. 

Additional Miracode -- Retrj,eval unit to allow 
simultaneous search of mug'shot and latent print 
data bases. More room. 

At1anta,GA police Department 

#8 Single print with one or all three of the codes 
used in the classification scheme. 

#9 . Color, sex, date 0·£ birth an,doi'tense. 

#10 No. 

#13 Arrestees :for burglary, robbery, larceny of auto
mobiles, sex crimes and others on specific requests 
from officers. 

#31 Additional full time latent system personnel. 
Additional mobile crime scene units and personnel. 

Honolulu, HI Police Department 

#8 Single latent print with identifiable pattern and 
oore, or multiple fingerprints (on same hand) in 
which ,at least two prints are presehb and pattern 
identifiable. 

#9 None. 

#10 No. 

#13 All adults (18 years and older) arrested for murder, 
robl;>ery, burglary, theft I, criminal trespass, nar
cotics, aggravated batteries, assault I, sex offenses 
and kidnapping. 

\, A22 
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#31 Additional personnel to allow fUll-time operation 
of the Miracode Project. Acquisition of the Mira
code II System Equipment. 

DuPage Cobnty, IL Sheriffs Department 

#8 Pattern type. 

#9 None • 

#10 NO • 

#13 Felons. 

#31 More, qualified technicians for latent print searches. 

H. Shreveport, LA Police Department 

#8 

#9 

#10 

For nine-digit system, either the core or delta. 

Year of birth, sex and race. 

No. 

#13 All felonies of all ages. 

#31 Team of crime scene investigators with specialized 
duties, including latent examination and court 
presentation. 

I. .:rackson, MS Police Department 

J. 

#8 

#9 

Print with delta or core. 

Race, sex, year of birth and type of crime. 

#10 No. 

#13 Individuals charged with homicide, robbery, business 
,r . burglary, auto theft, residence burglary, trespas

··,~sing, narcotics I grand larceny, larceny by trick, 
~eceiving stolen goods, possession'bf stolen goods 
and sex offenses. 

#31 Additional employees and additional funds for salaries. 

Kansas City, MO Police Department 

#8 Core, delta, ridge count or tracing. 

#9 Age, sex and race. 

#10 No. 

A23 
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M. 

#13 

#31 

All known offenders and persons charged with a 
felony (on a daily basis)~ 

New equipment, e.g., Miracode II. 

Rochester, NY Police Department 

#8 

#9 

One print with core and delta and ability to obtain 
ridge count or whorl tracing. 

Age, sex and offense. 

#10 No. 

#13 Burglary~ robbery, auto theft and drug arrests. 
(misdemeanors and felonies). 

#31 Additional personnel to make system workable and 
productive. 

Charlotte" NC Police Department 

#8 Single print, pattern type, ridge count on tracing 
and core or delta type. 

#9 Sex, race, crlme type and type of establishment 
entered. 

#10 No. 

#13 Arrestees for storebreaking and larceny (auto), lar
ceny from auto, narcotics, forgery and sex crimes. 

#31 The capability to code more information into the 
Miracode system other than pattern type, core/delta 
type and ridge count or tracing types, e.g., ridge 
endings, etc., in relation to core or delta. 

Cincinnati; OH Police Department 

#8 Sipgle print with sufficient ridges to estimate 
pattern type. 

#9 Sex and race (if known). 

#10 No. 

#13 Arrestees for felonies, narcotics and fraJ~~ (e.g., 
check, passers). 

#31 More personnel and additional viewing screens to 
allow multiple simultaneou¢' searches. 

A24 
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O. 

P. 

Q. 

Cleveland, OH Department of Public Safety 

#8 Delta and core or in cases of Arches and Tented 
Arches, sufficient clarity. 

#9 Color, sex, year of birth and M.O. 

#10 No. 

#13 Robbery, rape, burglary, assaults, fraud, auto 
theft and other felonies where latent evidence 
might be found. 

#31 Additional personnel to increas~ data base and in
crease chances of identifications. 

Washington County, OR Sheriffs Department 

#8 A core, or a delta and combination of both with 
ridge count, single print or sequenced prints. 

#9 

#10 No. 

#13 Not selective. Juveniles and persons over 60 years 
of age are not included. 

#31 "Manpower and time enough to print every burglary 
and ,aearch every print on hand and every available 
latent through our system and gather prints from 
Portland, etc., to search. It 

Austin, TX Police Department 

#8 One print with either core or delta. 

#9 Race and sex. 

#10 No. 

#13 Repeated arrests or activity in burglary forgery 
car theft, narcotics and sex offenses.' , 

#31 One or two "ident." technicians to work the system 
full time. Be able to have crime scene searched 
by "ident" technicians. 

Brownsville,TX Police Department 

#8 

#9 

Single print with a core and a delta or deltas. 

Age, sex. 
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#10 No. 

#13 All individuals fingerprinted (for criminal reasons) 
except juveniles. 

#:31 None;' at the moment. 

Galveston, TX Police Department 

#8 

#9 None. 
. ; 

#10 Yes. M.D. and physical description code-sheets aid 
search. 

#13 Active criminals. 

#31 Additional personnel. 

Harlingen, TX Police Department 

#8 Single print with either a core or delta areas. 

#9 None. 

#10 No. Plan to add M.O. and physical description 
file on separate reels of film. 

#13 All criminal arrestees. 

#31 Additional personnel. 

T. MCAllen, TX Police Department 

#8 Single print with core or delta. 

#9 Crime type. 

#10 No. 

#13 category of crime with an age limit of 50 years un
less deemeC! still active over that age. 

#31 Additional personnel to make system current and 
convert to three digit coding .scheme. 

U. Texas Department of Public Safety 

'8 Core or delta of latent of one print. 

#9 None. 

#10 No. 

.• <i'f!If4'" -, ' 

v. 

, , ; .... 

#13 Good quality prints. Mqst criminals active within 
the last ten years including sex crimes, fraud

f 

armed robbery and burglary. Sex and fraud offenders 
are ret~tined from the entire state. Armed robbery 
and burc.;rlary from central Texas area unless active 
in several areas of the state. 

#31 None at this time. 

Charleston, WV Police Department 

#8 

#9 

Single print with core. 

None. 

#10 No. Designing an M.D. file using Miracode. 

#13 Subjects from specific crime files, e.g., breaking 
and entering, robbery and sex crimes. 

#31 Additional personnel to purge and print {card} files 
and a full-time print technician to classify (con
vert) the prints. 
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Summary of Latent Print Questionnaire Responses 
;: 
;;tiQ;S 

I LOCATlON Oakland CA Nassau Co. NY Ottawa,Ontario 
I Ji.C£NCY' Police Department Police Department R.C.M.P. 

t ,~ 

2 Type of oystem Computer/M.F. Computer/~1.F • Videofile 

7 Classification 3 digit special 4 digit special Batt1ey (modified) 
. 

! 3 

i 3 

• 
Area served city county Nationwide 
population 360,000 1,500,000 22,000,000 
Impl~~e~tation date September 1972 October 1973 10/73 

5 System first imple-
no no no monted elsewhere? 

5 

I 
What agency{j.'tS}'] n/a n/a -:) nja 

/' 6 
112 

System available? les yes rElS 
Size of ~ata base 3,500 6,000 9,000 

J 
14 

15 
17 

Added per month 350 390 ~ T,-Uuu 
Is-file ~urqed? no yes yes 
Searches per month 25 unknowI:l II 200 

18 
U 

20 

10's per month 1 unknown 8 
Class. t~e (10 prints) 6 minutes 10 minutes 20 minutes (8 prints) 
Time to dnter record unknown 15 minutes 3 minutes 

e .'~; . 
21 
22 

Class. tim~ (latent) 3 minutes 1 minute 5-10 minutes 
Avg. search time 20 minutes 2 minutes 15 minutes 

22 
22 

Maximum time 30 plus minutes 3 minutes 30 minutes 
MinimW!\ time 1 minute 7 seconds 2 m'inutes 

23 Unidentified latents " 
search.ed agains~ in-
cQming,arrest prints? 

yes yes - future no 
24 
24 

Searches per month 1 n/a n/a ,'.1 

10's per month none'to date n/a n/a 
25 
25 
21 
28 

Use palm prints? yes yes no Classification? no no no 
Persons run system 5, 4 9 Full-time equivalent 175 1.55 9. 
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Summary of Latent Print Questionnaire Responses 
~ 

.I I'0u •• 
e1OIJ ,~~ f f 

~ r 
~' 2 
~ 

LOCA'l'ICTrl Los Angeles CA 
AGENCY -County Sheriff 

: 

~pe of system l-1anual 
~, 7 
? ~ 
1 r 

,3 I 

j i 
1 

Classific;:ation 5 finger 

).rea served county 
l'opulation 1,700,000 

t 4 Implc~entatlon date 1965 

f 5 'System first imple-
m~nted elsewhere? no 

5 What sgency{ies)? nia 

6 , System available? n/a 

"~I,; 

1 
~, 
I 

I 
I 
j 

\. 

12 

14 

15 
17 

18 
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w 
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3 

J 
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5 
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6 
12 

14 

15 
17 

18 
19 

20 

21 
22 

22 
22 

23 

24 
24 

25 
25 

27 
28 

\. , 
'#: , 

~-

Size of 1ata base 

Added per month 
Is file purged? 
Searches per month' 

10'. per month 
Cla.s. time (10 prints) 
Time to enter record 

Class. time (latent) . 
Avg. search time 

Maximum time 
Minimum time 

Unidentified latents 
,searched agains~ in-
eoming arrestprint.~ 

Searches per month . 
lOIS per I]\onth 

Use palm prints? 
Classification? 

Pers~ns run system r F011-............ 1 ... 

£OCATtoU 
I AG!;NCY 

Type of systena 

Classification 
;' 

Are~ served 
POpUllition 
Impleme~tat!on date 

SYl!ltem first imple-
mented elsewhere? 

What aqencyCies)? ---System available? 
Size of ~ata base 

Added per month 
Is file 9urged? 
Searches per month 

" 

" 

1D·. per month 
Class. time (10 prints) 
Time to enter record 

. ..; 
C~a~s. time (latent) 
Avg, syarch time 

Hall.lmum time 
Minimum time 

Unidentified latents 
searched agains1 in-
coming arrest'prints? 

'Searches per mOllth 
lD's per month 

Use palm prints? 
Classification? 

Persons run system 
Full-time equivalent 

50,000 
2300 
death/ 80 yrs. 
15-20 

4-5 
1 minute 
3 minutes 

.. 

10 seconds 
10 minut;es 
30 minutes 
3 minutes 

--.-.,.,< 

no 
n/a 
n/a 

yes 
no 
2 
2. 

Exhib;Lt A-10: 
,~., 

M.~am~ FL 
police Department 

computer/cards 

Russak 

city 
352,000 
1962 

no .• 
n/a 

no 
700 
unknown 
unknown 
unknown 

unkhown 
15-20 minutes 
unknown 

3-5' minutes' 
20 .minutes 
25 minutes 
5 minutes 

no 
n/a 
n/a 

yes 
yeS-Danish System 
2 
1.5 

j':::::',~, • 

Los Angeles CA Dade Co. FL 
Police Department Public Safety Departmen~ 

-Manual 5-finger card 

5 finger 5 :finger 

city county 
2,800,000 1,390,000 
1957 1965 

yes no 
FBI n/a 

, no no-
74,000 7500 

150 50-75 
~, 

(death/court. order} yes yes 
"random" 75-100 

2 10-15 
3 minutes 5 minutes 
5.minutes 10 minutes 

,-, varies 10 minutes 
unknown 60 minutes 
unknown 480 minutes 
unknown 15 minutes . 

no yes 

n/a 800 
n/a 75-100 

yes yes 
no no 
2 8 
.10 '-, 

7.2 

Operational Systems Using Manual Search Methods 

(;;, 

" .r--" 
West Palm Beach FL 'Kansas ,l,Cit:(y KS 
Police Department Police Dep~tment ., 

I-finger card l-£;i.ng~r card 

none Batt1~y 

city city . . 
60,000 176,000 
unknown 1969 

no no . 
n/a 

, 
n/a 

no no ',J 
, 

..... 125 300 
3 .lU 

yes no 
0 100 

I .-

0 none 
n/a 30 minutes 
unknown 55 minutE:ls 

" 

n/a unknown 
60. minutes unknown 
90 minutes unknown 
30 minutes unknown 

~~ 

no rJo 

n/a n/a 
n/a 

, 
n/a 

yes yes 
no no 
2 3 
.1 .15 
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LOCATION 
: AG£NCY 

I 
l Type of system 

I Classification 

Area served 
Population 
Implementation date 

., 
system first imple-

men ted elsewhere? 
What agency(ies}? 

System available? 
size of l.ata c base 

Added per month 
I~ file 1?urged? 
searches per .month' 

IO's per month 
Class. time (10 prints) 
rime to enter TecOrd 

Clas~. time (latent) 
Avg •. search time 

Maximum time 
Minimum time 

Unidentified latents 
searched agains~ in-
coming ~rrest prints? 

. Searches per month 
lOiS per l)lonth 

Use palm prints? 
Classific.!I!;ion? 

.Persons run system 
Full-time equiv&lent 

, ,,~ ... ' ;'_ ... ..-.,-.. .. """, ,~.~-,<,......, • ~.,.,,'.,"'.' .-i.;'>"""".""""" ...... , ,~~ 

r', ·Clrz~.t:.to~ 
I 

LOCATION" 
AGENCY 

2 

i 

3 

3 
4 

5 

.s 

6 
12 

14 

15 
17 

18 
19 

2() 

21 
22 
22 
22 

23 

24 
24 

25 
25 
27 
28 

~ 
w 
w 

.'r.):'pe of system 

Cla.ss if ication 

Area served 
PopUlation 
Implementation da~e 

System first imple-
~ented elsewhere( 

.What agency(ies)? 

System avai~~ble? 
Size of 1ata' base 

Added per month 
Is file ~rged? 
Searche~ per month 

IO's per month 
Class. time (10 prints) 
'rime to enter record. 

Class. time (latent) 
Avg. se~r,~n time 

Maximum time 
Minimum time 

Unidentified latents 
senrched agains~ in-
coming arrest prints? 

Searches per month 
ID's per month 

Use palm prints? 
Classification? 

Persons run system 
Full-time equivalent 

o 

I 

l;, ---..~ 

" 
" Ittl ~u II" 

l.i' 

e, '0 

l> 

/' 

New Orleans LA Boston MA 
PQ.1.ice Department Police Department 

l-'~inger card 5-finqer card 
Baftr};ey Hood-Taylor 

metro area city 
1,000,000 700,000 
1930 1950 

unknown yes 
n/a Scotland Yard 

.. -yes no 
10,000 35,000 

50-75 300 
yes yes 
100 100 

20 20 
5 'minutes 3 minutes 
10 minutes 5-7 minutes 

.5 minute unknown 
unknown unknown 

, , --. 
unknown unknown 
unknown unknown .. 

yes yes 

50-100 200 
unknown 20 

~"::'"'~:7;.. 

yes yes 
no no 
2 3 
LO .9 

_ .. 

Exhibit A-10 (Continued) 
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Ninneapolis MN 
Police Department 

5-finger card 
5 finger 

city 
435,000 
prior to 1960 

yes 
unknown 

no 
5, O(}~ 

15 
no 
unknown 

unknown 
2 minutes 
10 minutes 

unknown 
60 minutes 
180-240 minutes 
2· minutes 

yes 
0 .... 15 
unknown 

yes 
no 
12 
unknm.,n 

, > 

(},®:\~;) 
/~~ 

\ >~ 

: :,', 

~I 

I 
, 

<-· ..... ,1'. '1.' .i;·.f n 
At~antic Co. NJ East. orange NJ \: '-
Sheriff Folice Department 
I-finger card S-finger card 
Batt1ey 5 finger 

county city 
175,000 79,000 
1962 1960 

no no 
, 

nja . n/a· , 
no no 
900 3,000 

5 75 
yes no 
unknown n/a 

1 n/a 
15 minutes 3 minutes 
20 minutes 5 minutes 

5 minutes unknown 
20 minutes unknown 
45 minutes unknown 
5 minutes unknown 

I 

yes no 

5 l/a 
1 In/a 
no Ino 
no !no 
2 2 
.70 .1 

Exhibit A-IO (Continued) 
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New York 
DCJS 

5-finger card 

5 finger 

state-except NYC 
8,000,000 
1960 

yes 

many agencies 

no 
40,000 

none 
no 
n/a 

n/a 
.75 minute 
10 minutes 

unknown 
unknown 
3 weeks 
1 week 

yes 

unknown 
unknown 

yes 
no 
4 
3.5 
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EXHIBIT A-II 
'-.--.._/ 

Questionnaire Responses to Selected Questions from Agencies 
Currently Employing Manual Filing Cards and Search Techniques. 

A. Los Angeles, CA Police Department 

#8 A,single fingerprint, sufficient to determine pat
tern type and an approximate ridge count between 
delta and core'. 

#9 None. 

#10 No. 
1\ 

#13 Homicide, burglary', narcotics, forgery, forcible 
rape and sex crim~'s. 

#31 
,./-/ 

(1) Additi.on~Iqualified personnel to further sub~ 
classify finger~~int cards currently in file. 

(2) Addition of a video retri~val capability to 
aid in solving storage prob2:ems, increase 
search capability (speed and rarige of classi
fication references). The resal~_would be 
manpower savings and more identifications. 

B. Los Angeles County, CA Sheriff's Office 

C. 

#8 Two fingerprints with pattern types observable. 

#9 None. 

#10 No. 

#'13 Arrestees for homicides burglary, robbery, sex 
offenders (felony) and narcotics. 

#).1-. An.addi tional fingerprint clerk. 

Dade C '.mty, FL Public Safety Department 

#8 Sing:1.e print with core and delta. 

#9 Geographical location and offense type. 

#10 No. 

#13 Arrestees for burglary, robbery, auto theft, sex 
offenses. Juvenile arreste.es"on felony charges 
are maintained in a se:p;~rate file. 

...•. ,.;: 
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. . D D • 

E. 

F. 

#31 An automated search and retrieval system for finger
print (images) of selected previous offenders. 
Addi·tiona1 working space. 

Miami, FLPo1±ce Department 

#8 Type 'and cor~"pn1y on pattern only. 

#9 Persdnal identification system (uGotcha"). 

#10 Yes. "Armed robbery latent lift card indicates 
black or white male." 

#13 

#31 

Past r~cord for breaking and entering, auto theft, 
armed :tobbery. ....Juvenile males on a revised and 
modified single fingerprint system. 

Computer and microfilming hardware dedicated to 
latent system. Four additional latent technicians. 

West Palm Beach, FL Police Department 

#8 Ridge detail sufficient to establish identification. 

#9 None. 

#10 No. 

#13 Individuals selected by detectives on basis of 
current invoivementin criminal activity. 

#31 None. 

Kansas City, KS Police Department 

#8 Anyone of several points of focus, delta, core, 
loop, slope with either delta or core, pattern type 
or lower tracing deltas. 

#9 None. 

#10 No. 

#13 Felony burglars and car thieves and holdupmen. 

#31 Automated retrieval system and additional personnel 
full time in latent fingerprint activities. 

G. New Orleans, LA Police Department 

#8 Single print with core and delta. Single print 
with a core and, when it can be determined, the 
delta will be located. 

A36 
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H. 

I. 

J. 

, 
! • 
'; 

t: 

#9 None. 

#10 No. 

#13 Armed robbery, simple and aggravated burglary, car 
, . thefte rape, arson arid safe burglary. 

#31 Automation. Expansion of fingerprint card data 
base. Additional personnel for latent fingerprint 
work (particul~r1y crime scene analysis). 

Boston, MA Police Department 

#8 

#9 

One focal point-- either the delta or the core with 
additional ridge characteristics. (Position of 
print on object is of prime importance.) 

Name, date of birth, offense type, color and dis
trict of offense commission. 

#10 No. 

#13 Rape, robbery,' murder, breaking and entering ahd 
all serious crim~s including drug cases. 

#31 Reduction of age group and possibly classifying 
the latent prints. 

Minneapolis, MN Police Department 
~/~ 

.#8 

#9 

A single print and ability to determine type of 
print. 

Race. (Males only in file). 

#10 No. 

#13 Male burglars and selected narcotics offenders. 

#31 Additional clerical personnel for record keeping 
activities, freeing techn~cians for more search 
activities. 

East Orange, NJ Police Department 

#8 

#9 

Single print with pattern area. 

None. 

#10 No. 

#13 <Part I and narcotic arrestees~ Other arrestees 
are included when circumstances indicate. 
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,LOCATION 
AGENCY County Sheriff Police Department Department of Public Safety 

Type of system 

ClaS;sification 

Areli served 
popthatlon 
ImplemeJ'ltation date 

e 

ISystetJI first imple:-
'l!Ientoo elsewhere? 
Whci,t.~gency (ies)? 

System available? 
Size of, ~ata base 

Added per 'month 
Is file 9ur9ed? 
Searches per month 

ID's per month 
:Class. time (10 prints) 
Time to enter r~cord 

Class. time (latent) 
Avg. search time 

Maximum time 
Minimum time 

unidentified latents 
searched agains~ in-
coming arrest prints? 

Searches per month 
ID'sper month 

Use palm prints? 
Classification? 

Persons run system 
Full-time equivalent 

-

computer/file computer/m.f. Miracode ' 

NCF NCF 3 digit Miracode 

county metro area ,city . 
7,000,000 1,330,000 120,000 
1974 early ,1974 late 1974 

no no yes 

n/a n/a , Atlanta, Shreveport 

no ~es yes 
2,qOO,000 50,000 n/a 
2000 1000 n/a 
death/ 70yrs. yes (age/5 yrs inactive) nfa 
n/a- 't,~nknown n/a 

n/a n/a n/a 
3 minutes 3 minutes unknown 
6 mir.utes 5 minutes unknown --
n/a 1 minute unknown 
n/a unknown unknown 

·n/a unknown unknown 
n/a unknown unknown 

no yes-planned yes 

n~a unknown 15-20 
n a unknown 5 or less 

yes yes yes 
no no no 
n/.a unknown 1 
nta unknown' .5 

Exhibjt A-l2: Agencies Implementing ,or Planning 
Latent Fingerprint Systems 
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! 
fOb-'tJOI) , I 
~ 
l' 

2 

-X-OCAUO:' Pensacola YL 
AGEtlCY Police Department 

Type of system Hiracode 

i' 
'1 Classification 6 digit Rood.-Taylor 

~ 3 
f 3 
! 

4 I 

Area served city 

Population 75,000 
lmplemef'tation date July 1973 

f 
t 

5 System firstimple- yes. mented elsewhere? 
5 What agency(ies}? : Shreveport LA 

6 
12 

System available? ~es 
Size of ~ata base ,~)QO-future 

14 Added per month 200 
15 
17 

I. file 9I1r9ed? yes 
Searches .per mo~th 

o not used yet 

.18 10'. per month 0 
19 

20 

Class. time ·(10 prints) 12 minutes 
Time to enter record .unkI}own 

f 
21 Cl.a::!s. time (latent) 5 minutes 
22 Avg_ search time .. 30 minutes 
22 Maximum ·time 45 minutes 
22 Minimum time 10 minutes 

23 Unidentified latents 
searchedagains~ in- nO 

24 
coming arrest prints? 

n/a Searches per month 
24 'IO's'per month n/a 

~- .. 

25 
25 

Use palm prints? yes 
Classification? no 

27 
28 

Persons run system 2 
Full-time equivalent .. 8 

. 

~ 
\ <::> '. ,'"<,' .••. '.1 .. ,.y.-;;,.;w. ........ ,"'.:. ,.,-,,.;. ....... ~~· • .....:,""'c_" .... ...,-.-... ,,, .... .;."",n .. "" .. "':' , .... ""~' ...... ~ ... - ...... .., .. '_ ..... 

. " 

'" :~··t:.LOIJ .' ,,, I U:X=AT.:r.o~ B<;I~timore'MD 
AGENCY Police Department ~ 

,;;, 

2 

7 

3 

3 
4 

5 

5 

6 
12 

14 

15 
17, 

18 
19 

29 

21 

22. 

22 

22 

23 

24 
C24 

~ 
~ 
I-' 

25 
25 
27 
28 

Type of system 

Classification 

Are~seryed 

~op~lati~n 

Irnp~emef'tation date 

System first imple-
mented elsewhere? 

.What agency(ies)? 

Systein"ava!,lable? 
Size of 1ata base 

Added per month 
Is file ,?urged? 
Searches per month' 

ID's per month 
Class. time (10 p~in~s) 

Time to enter record 
, 

:, 
Class. time (latent) 
Avg. search time 

Maximum time -, 
~ 

-

Minimum time 

Unidentified latents 
searched agains~ in-
coming arrest prints? 

Searches per month 
10's per ~onth 

Use palm prints? 
Classification? 

Persons run system 
Fun-time equivalent 

5-f,inger card 
5-finger 

city 
895 , 000 
late 1974 

yes 
Metro.P.D., Washington, 
D.C •. 

--no 
n/a 
n/a 
n/a 
n/a 

n/a 
unknown 
unknown 

unknown 
unknown 
unknown 
unknown 

yes 

unkno~n 

unknown 

no 
no 
n/a 
n/a 

'''-'''-' 

.--~.;:;::~ . 

Savannah GA 
Police Department. 

Miracode 

unknown 

city 
115,000 
1974 

n/a 
n/a 

yes 
il/a 

n/a 
n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 
n/a 
n/a 

no 

n/a 
n/a 

yes 
no 
n/a 
n/a 

--

~ 
\' 

, 

Exhibit A-::L2 (Con.tin.ued) 

Montgomery CO. MD 0' 
Department of Police 

3-M Micro.,-Disc 
NCIC modified 

county 
600,000 
1975 

yes 
Harrisburg, PA 

yes 
, 

n/a 
n/a 
no 
n/a 

n/a 
3 minutes 
unknown 

w 

unknown 
unknown 
unknown 
unknown . 

no 

n/a 
n/a 

yes 
no _ ..... 

n/a 
n/a 

Exhibit A-12 (Continued) 

Illinois 
Bureau of Identification 
videofile 

NCIC type 

state 
11,000,000 
1976 

no 
n/a 

yes 
unknown 

n/a 
n/a 
n/a 

n/a 
n/a 
n/a . 
n/a 
n/a 
n/a 
n/a 

yes 

unknown 
unknown 

yes 
no 
n/a 
n/a 

.. ~ .~ _'., ,_ ,~', i 

E1.izabeth NJ 
Police Department 

Computer/M.F. 
Datum 

city 
120,000 
June 1973 

no 
n/a 

yes 
n/a 
n/a 
n/a 
n/a 

n/a 
5-10 minutes 
unknown 

" 

.5 minute 
unknown 
unknown 
unknown 

yes 

unknown 
unknown 

no 
no 
5 
2.2 

'", (), 
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15 
17 

18 
19 
20 

21 
22 
22 
22 

t 23 
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,~ ~~ 
24 

'. ~I 

24 

25 
25 
27 
28 
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LOCATION 

:"(j: 
~~'r .~dr.~ 

Jersey City NJ 
AGENCY Police Department 

Type of system computer/m.f. 

ClasSification .-' Datum 

Area served city 
population 275,000 
Impleme~tation date January 1974 

System first imple- no 
mented els~'here? 

What agency,:<ies)? n/a 
-'" t ~-~" .. 

System·available? yes i 

Size of 1ata base n/a 

Added per month .200.-projected 
Is tile !JUrged? yes 
Searches per month n/a 

IO's per month n/a 
CbBS. time (10 printS) 10 minutes 
Time to enter record 20 miilutes 

Class. time (latent) 5-15 minutes 
l'Wg. I!,earch time unknown 

Maximum time unknown 
Minimum time unknown 

Unidentified latents 
searched agains~in- no 
coming arrest prints? n/a ,Searches per month~ 

IO's per month n/a 

Use 'palm print~? 
Classification? 

no 
no 

Persons run system 0 Full-time equivalent ' 0 

-

LOCATION Trento,n NJ 
AGENCY DPS 

Type of system computer/m.f. 

ClasSification Datum 
--I 

'Area: served 
Population 
Implcme~tation date 

System first imple-
mented elsewhere? 

What agency(ies)~ 

System available? 
Size af 1ata base 

Added per montb 
Is file ,?urged? 
Searches per month 

10' s per month 
Class. time (10 prints) 
Time to enter record 

Class. time (latent) 
Avg. search time 

Maximum time 
Minimum time 

Unidentified latents 
searched agains~ in-
coming arrest prints? , 

Searches per month 
IO's per month 

Use palm prints? 
Classification? 

~ersons run system 
Full-time equivalent 

. 

--

........ ,,:-_.:..::....r .;;;:;" 

'\'.:0 't'" , _ <._ '. " '~_ l, 
".<";., "4 

;!' ..; 

-C-! 

~'. I 

Newark NJ Paterson NJ 
Police Departrnent Police Department 

computer/m.f. computer/m.f. 

Datum Datum 

city city 
382,000 170,000 
late 1973 September 1973 

no no 

n/a n/a 

yes yes 
lOa-just started n/a 

150-200 . 400-antl.Cl.pated I 
unknown yes 

1 

n/a unknown 

n/a unknown 
5 minutes unknown 

10 minutes 20-25 minutes 

-Z ml.nutes 15 ml.nutes 
n/a unknown. 
n/a unknown 
n/a unknown 

yes~planned yes 
n/a unknown 
n/a unknown 

.,< 
'~ 

no· no 
no no 
3 unknown 
.9 unknown 

---- -

Exhibit A-12 (Continued) 

,~ 

Columbus OR Toledo OH 
Police Department . Police Department 

computer/m.f. Miracode or Microdisc 

Norfolk unknown 

Franklin County . metro area . 
920,000 1,000,000 
May 1974 

.. pending 

no n/a 

n/a , n/a 

yes . n/a 
2000-5000 planned n/a 

-
n/a 125-est. 
yes n/a 
n/a n/a 

n/a n/a 
n/a unknown 

~ 

n/a n/a 

n/a unknown 
n/a n/a 
n/a n/a 
n/a n/a 

I 

yes-planned no 
n/a 'n/a 
n/a n/a 

yes yes 
no no 
2 --
n/a --

~f:.it!:~l 
,~--~., 
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LOCATION Tulsa OK Portland OR 
AGENCY Po~ice Department Bureau of Police 

Type of system computer/card' not chosen 
i 

7 f 
I Class~fication NCIC unknown 

I 3 

3 
4 

f 
5 I 

j 
5 

I 6 

Area served city city 
Population 340,000 400,000 
Implementation date November 1973 n!a planned 

System first imple- no n/a 
mented elsewhere? 
What agcncy(ies)? n/a' n/a 

System aVAilable? no n/a 

t 12 

14 I 

I 
15 r 
17 1 

Size ~f ~ata base 65,000 5000 manual system 

Added per month 300 40 
Is file 1,?urged? no yes 
Searches per month' n/a 125 

I 
18 
19 

20 

-
IO's per month n/a 25 
Class. time (10 print;:tI) 10 minutes n/a 
Time to enter record 10 minutes n/a 

'. 21 Class, time (latent) 1 minute n/a 
22 Avg. search time unknown unknown 
22 Maximum time unknown 240 minutes 
22 Minimum time unknown 120 minutes 

23 Unidentified latents 
searched agains~ in-
coming arrest prints? 

yes yes 

24 
24 

Searches per month unknown 40 
10's per !!,onth unknown 5 

25 
25 

Use palm prints? yes yes 
Classification? no no 

27 
28 

Persons run system 1 n/a 
Full-time equivalent 1.0 n/a 

~ 
01>-
01>-

Exh:ib:it A-l2 (Con tinued) 
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D. 

E. 

F. 

G. 
d" 

#13 All individuals charged with Class I offenses and 
narcotics offenses. 

#31 Additional qualified personnel. 

Pensacola, FL,Police Department 

#8 

#9 

Single pr{;t with a core. 

None. 

#10 No. 

#13 Felony arrests active within the past five years. 

#31 One full time latent examine:(. 

Savannah, GA police Department 

#8 

#9 

#10 

"Under study." 

"Unk.-under study." 

"Under study." 

#13 "Under study." 

#31 Additional personnel. 
Print Identification. 

More concentration on Latent 
Automated system. 

Illinois Bureau of Identification 

#8 

#9 

#10 

#13 
\ 

#31 

Single print with core and delta. 

Offense and geographical area. 

No. 

Arrestees for selected felonies. 

Baltimore, MD POlice Department 

#8 Basic pattern type. 

#9 Age, sex, offense, geographical location 

#10 No. 

#13 "Not solidified at this time. " 

#31 N/A. 

A46 

and M.O. 

H.. 

I. 

J. 

K. 

Montgomery County, MD,Police Department 

#8 Single print 'with core, delta and approximate ridge 
count. J ;,' 

#9 Planning for age, sex and M.O. in selecte4 offenses. 

#10 Yes. 

#13 Under study at this time. 

#31 Planned 3M System. 

Elizabeth, NJ Police Department 

#8 

#9 

Sin9le print - core or delta area. 

Race, sex, and physical description. 

#10 Yes. Tied to physical description. 

#13 Initially all arrestees. 
selective to inclUde most 
Part II crimes, including 
gambling and fraud. 

Eventually will be more 
Part I crimes and major 
s~~x offenses, narcotics, 

#31 N/A. 

Jersey City, NJ Police Department 

#8 

#9 

'1#10 

#13 

Single print with either core or delta. 

Age, sex and offense type. 

Yes. One file contains fingerprint descriptors. 
Another file contains physical and M.D. descriptors. 
Searches can be made with or,·;.,ithout computer linking. 

All persons arrested for UCR Part I crimes and all 
narcotics arrestees other than those involving pos
session of less than 25 grams of marijuana. 

#31 Additional equipment. or personnel for recording, 
coding and entering of data. 

Newark, NJ Police Department 

#8 

#9 Sex and race. 

#10 

#13 

No. 

Arrestees for robbery, breaking and entry, narcotics, 
rape and prostitution. 

A47 

IJ 
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i.$' , 

#31 N/A. 

L.:; Paterson, NJ Police Department 

#8 

#9 Physical description, M.O. and name. 

#10 Yes, physical description, M.O. and name. 

~'~ 

. . 

#13 All Part I crimes and habitual Part II crime offender~. 

M. 

N. 

. ,. 
#31 Complete interface with computer for larger storage 

of indices. 

Trenton, NJ (Implementing Datum System. No Specific 
Answers to Questionnaire.) 

Columbus, OH Police Department 

#8 Single digit. 

#9 Age, sex, physical descriptor/M.O., geographical 
location, type of offense, vehicle and name. 

#10 Yes. Physical descriptor/M.O. 

#13 All criminals arrested more than once in last three 
years for robbery, sex crimes and auto theft. 

#31 N/A. 

O. Toledo, OH Police Department 

P. 

#8 presumably core-delta, ridge count if loop's-whorl's 
more the type the pattern. 

#9 Unknown. Hopefully, age, sex, offense, geographical 
location and M.O. , 

#lOq Possibl¥. 

#13 Not determined yet. 

#31 No opi~ions yet. 

Tulaa, OK Police Department 

#8 "NCIC Fingerprint Class". 

#9 Race, sex, age (range), physical description, offense 
type. 

A48 

... 

Q. 

#10 Yes. Physical descriptor. Provision for M.O.-but 
no data yet. 

#13 Fingerprintable arrests. 

#31 Additional field per.sonnel to collect physical 
evidence. Improved latent print development 
techniques . 

Portl~nd, OR Bureau of Police 

#8 

#9 

Either core or delta • 

Areas of known operation on area residence. (Not 
required) . 

#10 No. 

't 

#13 Burglars (any age group) are palm printed. Possible 
burglary suspects, robbers and auto thieves up to 
25 years of age. 

#31 oAn automated system s±milar to RCMP or Oakland, CA 
Police Department. 

A49 
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6 
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15 
17 

18 
19 

20 

21 
22 
22 
22 

23 

24 
24 

25 
25 
2'7 
28 
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.LOCAT.IO~ 
AGENCY 

Type of systel!l 

Classification 

Area served 
Population 
Implemeptation date 

System first imple-
mented elsewhere? 

What agency(ies)? 

System available? 
Size of iata base 

Adr,!ed per month 
(, 

l:s file 9ur9ed? 
Searches per month' 

10's per month 
Class. time (10 prints) 
Time to enter record 

Class. time" (latent} 
Avg. search time 

Maximum time 
Minimum time 

Unidentified latents 
searched agains~ in-
coming arrest prints? 

Searches per month 
10's per lJIonth 

Use pal~ prints? 
, Classification? 
Persons run system 

Full-time equivalent 

.. ~. 
.\~ 
}i _,.If 

;:::.....;:-;,?-=-~ 

,,'\:o! 
,~ 

G 

Cl 

Summary of Latent Print Questionnaire Responses 

California state • Richmond CA Kansas Bureau of 
Dept. of Justice Police Department Identification' 

Computer I-finger card manualS-finger 

} digit special 5 character special 5 finger 

state city state 
20,000,000 85,000 --
1956 March 1972 1970 

no no yes 
n/a n/a FBI 

no no no 
not in operation 50(1 -- 200 

.' -
0 varies n/a 

l1/a no prison without parole/death 
n/a 

n/a 
5 minutes 
7 minutes 

1 minute 
unKnown 
unknown 
unknown 

no 

n}a n a 

yes 
no 
0 
0 

0 150 

0 unknown 
3-4 minutes 5 minutes 

,r 3-4 minutes 10 minutes 

.5 minute unk~own 
5-,10 minutes hours 
unknown all day, 
unknown 1 hour 

yes no 

20..,.30 n/.a 
4-5 n/a 

yes yes 
no no 
0 1 
0 .9 

- --~ ._--

Exhibit A-l.4: Agencies Whose Latent Fingerprint 
System Is currently Inactive 
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OiIetlt.tol) , 

~c 
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t11 
1-' 

2 

7 

3 

3 
4 

5 

5 

6 
12 

14 

15 
11 

18 
19 

20 

21 
22 
22 
22 

23 

24 
24 

25 
25 
27 
28 

LOCA'l"ICN 
AGENCY 

Type of system 

Classification 

" Area served 
Population 
Implemeptation date 

System first imple-
mented elsewhere? 

What agency(ies)? 

System available? 
Size of 1ata base 

Added per month ' 
Is file 9urged? 
Searches per month 

IO's per month 
Class. time (10 prints) 
Time to enter record 

Class. time (latent) 
Avg,search time 

Maximum time 
Minimum time 

Unidentified latents 
searched againss in-
coming arrest-prints? 

Sea~ches per month 
IO's per month 

Use'palm prints? 
-ClaSSification? 

Persons run system 
Full-time equivalent 

"'.:;,,- ;;j~ 

----

)\i ttsburgh PA 
Bureau of Police 

I-finger card 
Battley 

city 
550,000 
1957 

no 
n/a 

no 
l5,boo 

n/a 
yes 
n/a 

n/a 
5 minutes 
10 minutes 

1 m~nute 
unknown 
30 minutes 
2 minutes 

no 
n/a 
n/a 

yes 
no 
0 
0 

r,. 
\l 

Norfolk VA 
Police Department 

cornpilter/card 
8 Jigit special 

city 
307,000 
August 1972 

yes , 
Miami 

no 
300 

Temporarily suspended 
'n/a 
n/a 

n/i:l 
15 minutes 
30 minutes 

3 ml.nutes 
unknown 
10 minutes 
2 minutes 

yes 
20,000 
20 

yes 
no 
2 
0 

. - .. -.------

Exhibit A-14 (Continued) 
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EXHIBIT A-IS 

Questionnaire Responses to Selected Questions from Agencies 
Whose Latent Fingerprint Identification System is Currently 
Inactive. 

A. California Department of Justice 

#8 Core or delta of each print. 

B. 

#9 

#10 

#13 

Generally geographic location. Occasionally age, 
sex, hei~ht, weight an~ race. 

Yes, latent coding usually entered in computer along 
with M.O.fag't.6rs. 

Known active burglars'. 

#31 Revise coding system oi devise an entirely new system. 

Richmond, CA Police Department 

#8 Single print with core and delta preferred. 
core alone can be searched, however. 

#9 None. 

#10 No. 

Good 

#13 Burglars, car thieves and robbers on second arrest. 

#31 Al.ltomation, such as Miracode. 

C. Kansas Bureau of Identification 

#8 Single print with sufficient number of points of 
'identH~y. 

#9 M.D. 

#10 Yes. M.D. category: Burglary, rape, checks, etc. 

#13 Suspect on the street, believed operating in the 
area. 

#31 Additional personnel. Better facilities. 
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Pittsburg~; 'PA Bureau of,Police 

#8 Pattern and case type. 

#9 Race and age. 

#10 No. 

#13 Any type crime.9r offense where it is likely that 
the offender m~ght leave latent prints. 

#31 Return latent print work back to identification 
personnel. Install Miracode System. 

Norfolk, VA Police Department 

#8 aingle Print with core. 
-.1\'. " 

#9N/A. 

#10' 

#13 Burglars, car thieves, check forgers, drug addicts 
and robbers. 

#31 Sufficient personnel to utilize (operate) the present 
system. 
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APPENDIX B 

CLASSIFlCATION SYSTEM DESCRIPTIONS 

B-1. The Batt1ey Classification Scheme 

B-2. The NCIC Cla$sification System 

B-3. The NCF System 
B-4. Thl;'ee-Digit~iracode Classification System 

B-S. The Nine-Digl.,;t Hood-Taylor, Classification 
scheme 

13-6. The Six-Digit Hood-Taylor IClassification 
Scheme 

B-7. The Russak Classification system 

B-3. The Nassau System 

B-9. The Oakland Classification Scheme 

B-IO. The Berkeley System 

B-ll. The Richmond Classif~.cation system / 

13 ... 12. The California Department of Justice System 

13-13. Orange County Classification System 

B-14. Honolulu Classification Scheme 

B-1S .. The Five ... Finger Classification System 

B-16 .. The Datum Classification system 

13-17. The Cincinnati. System 

13-18. The Texas Department of public Safety 
Classification Scheme 

B-19. The Del-Core system 

13-20. The Norfolk system 
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Appendix B 

CLASSIFICATION SYSTEM DESCRIPTIONS 

In completing the survey questionnaire, each respondent indi
cated the type of latent fingerprint classification scheme em

ployed by his agency. In this appendix, a detailed description 

of each of the different classification schemes listed is ~re

sented. There are 20 different classification schemes employed 

among the respondents. Some of them are quite similar to each 

other and others differ significantly from the remainder of the 

group. For ease of reference discussion, a distinct name has 

been given to each of the classification schemes being discussed. 

They are indicated in the lefthand column in Exhibit B-1. The 

names used to describe the classification schemes may refer to 

the originator of the scheme (as in the case qf the Battley sys

tem), to a characteristic of the scheme itself (such as the 

three-digit, system), or to the name of one of the agencies using 

it. The vertical columns in Exhibit B-1 indicate the parameters 

that are used in classifying fingerprints. The matrix in the 

exhibit indicates the various parameters used in each of the 

classification schemes to be discussed. In the remainder of the 

appendix, each of the classification schemes will be described 

in detail and a list of the agencies using or planning to use 

the particular scheme will be presented. 

B-1. The Battley Classification Scheme 

The Battley classification spheme is used by the following 

respondents: 

• New Orleans, LoUisiana PoliGe Department 

• Kansas City, Kansas Police Department 

• Atlantic County, New Jersey Sheriff's Department 

• Pittsburgh, Pennsylvania Police Bureau 

• Royal Canadian Mounted Police . 
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Battley 10 x x x x x x x 

NC1C 2 x x x 

NCF 3 x x x x x 

3 digit Miracode 3 x x x x x 

9 digit Hood-Taylor 9 x x x x x x 

6 digit Hood-Taylor 6 x x x x x 

Russak 8 x x x x x x x 

Nassau 4 x x x x x x 

Oakland 3 x x x x x x 

Berkeley 3 x x x x x x x 

Richmond 5 x x x x x x 

Calif. 1D Bureau 3 x x x x x 
;. 

Orange County 6 'K X X X X X x 

HOnolulu 3 x x x 

5-finger 2 x x 

Datum 8 x x x x x x x 

Cincinnati 6 x x x x x x x 

Texas DPS 6 x x x x x 

Del-core 4 x x 

Norfolk 8 x x x x x x x x x x 
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In the Battley system, a special fingerprint glass is used to 

code the fingerprints. This glass is equipped with a special 

reticule consisting of a glass disc with a dot in the center 

with seven concentric circles around it. The radii of the 

circles are 3mm, Smm, 7mm, 9mm, llmm, 13mm, and lSmm. The 

area within each cirele is assigned a letter from A to G and 

the area beyond the lSmm circle is assigned the letter H. 

Linear distance measurements between two points are measured 

by placing the dot on one point and observing in what circle 

the other point lies. The distance is coded according to the 
letter.assigned to the area in which the second point lies. 

At the time of booking, individual prints are taken of 
each finger on cards which are numbered according to the se

quence on a standard fingerprint card, i.e., right thum is No. 
1, right index is No.2, etc. Therefore, 10 separate cards 
are taken, one for each finger. Each of the cards is clas

sified by utilizing the special Battley glass. The dot in the 

center of the reticule is placed in the center of the innermost 
recurving ridge in the case of loops and whorls. Arches and 

tented arches are not classifiable except to denote slant of 

pattern and the fact that it is an arch or a tented arch. 

The Battley coding scheme results in a maximum of seven 

characters for each finger. The coding character sequence for 

whorls is as follows: first, an indication that the pattern 

is a whorl; second, the core type as seen on the Battley core 
type differentiation chart; third, a reading of the distance 

to the left delta; fourth, a trace from the left delta to the 
right delta core; fifth, the distance to the right delta; 

sixth, the ridge count from the left delta to the core; and 

seventh, the ridge count from the right delta to the 'core. 

For loop patterns,' the coding sequence is as follows: 

firs.t6 an indication of the slant of the loop; second, the core 

type, third, the ridSi'e count from core to delta; and fourth, an 
indicati 9n in which circle the delta is located. 
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other types of patterns, e .. g., twin loops, are handled 

in a similar manner. 

B-2. The NCIC Classification System 

Three of the respondent agencies have employed an NCIC 
type classification system. These are: 

• Illinois State Bureau of Identlfication 

• Montgomery County, Maryland Police Department, which 
uses a modified NCIC system 

• Tulsa, Oklahoma Police Department 

The NCIC classification scheme is a simple scheme in 

which two characters are used to classify the fingerprint 
pattern found on each finger. As, indicated in Exhibit B-1,' 

the parameters coded in this system are pattern type, the 
ridge count in the case of loops, and a description of 

tracing in the case of whorls. Exhibit B-2 shows an example 
of the two-character coding used to classify single finger

prints according to the NCIC System. The Illinois State 
Bureau of Identification uses the numerical codes indicated 
in the right hand columns in its Videofile System. The clas
sification scheme is straightforward; ,all the characters are 

alphabetic except in the case of the loopsf where the classi
fication code is simply the ridge count for ulnar loops up to 

a count limit of 50 and is the ridge count plus 50, for radial 
loops. 
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Exhibit B-2 

NCIC Single Fingerprint Classification Code 

Pattern Type NCIC Code Video file 
Equivalent 

Arches: 
Plain AA 0 00 
Tented TT 1 00 

Loops: 

Radial Ridge Count Plus 50 5 00-50 
Ulnar Ridge Count to 50 6 00-50 

Whorls: 

Plain 

Inner PI 4 70 
Meeting PM 4 80 
Outer PO 4 90 

Central Pocket Loop 
Inner CI 2 70 
Meeting CM 2 80 
Outer - CO 2 90 

Double Loop 
Inner DI 3 70 
Meeting DM 3 80 
Outer DO 3 90 

Accidental 
Inner XI 7 70 
Meeting XM 7 80 
Outer XO 7 90 

Missing XX 8 00 
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B-3. The NCF System 

The numerical classification format (NCF) is planned for 
use by the Los Ange.l'eG County Sheriff's Office in the system 
about to be implemented there. It is also being planned for 
use by the Denver, Colorado Police Department and is in ,use 
in the Anchorage, Alaska Police Department system. In the 
Denver a11d Anchorage systems slight modifications are made to 
the basic NCF system. 

Three characters are used to describe the fingerprint 
patterns in the NCF system. The parameters coded with the 
three characters include the pattern type and the ridge count 
in the case of loc: .. ~'1, the tracing in the case of whorls, the 
tented arch type, and the ridge count for whorls. The Denver 
system adds a fourth character indicating a slope of loops or 
central pocket loops. Exhibit B-3 shows the basic NCF coding 

soheme. 
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Exhibit B-3 

NCF Classification System 

Amputation 

Bandaged 

Temporary Smear 
or disfiguration or pattern not 
recognizable (not to be incoded) 

Plain Arch 

Tented Arch (Angular) 
(Upthrust) 
(Loop Type) 

Radial Loop 

Ulnar Loop 

Plain Whorl (Inner) 
(Meet) 
(Outer) 

Central Pocket Loop (Inner) 
(Meet) 
(Outer) 

--

-.---

000 

010 

020 

100 

210 
220 
230 

300 

400 

500 
530 
560 

60b 
630 
660 

+ Ridge 

+ Ridge 

+ Ridge 
+ Ridge 
+ Ridge 

+ Ridge 
+ Ridge 
+ Ridge 

Double Loop (Inner) 
(Meet) 
(Outer) 

700 + Ridge 

Accidental (Inne~) 
(Meet) 
(Ou,ter) 

Scarred - Mutilated - Birth Defect 

730 
760 

800 
830 
860 

900 

+ Ridge 
+ Ridge 

+ Ridge 
+ Ridge 
+ Ridge 

Count 

Count 

Count 
Count 
Count 

Count 
Count 
Count 

Count 
Count 
Count 

Count 
Count 
Count 

NOTE: 900 = Fingerprint pattern so scarred that pattern type 
cannot be determined with reasonable accuracy_ 

1. Ridge count is made from left delta (right hand), right 
d~lta (left hand), to core (Loops and whorls) 

~ 

2. When there "are . two or more cores, (usually app:iies to 
accidental whorls) the ridge count is made from the left 
delta (right) hand, right delta (left) hand, t.o the core 
which is the least number of ridges distant f~om that delta. 

3. The double loop is counted from the delta to the core of 
the upright loop. Where the loops of a double loop are 
horizontal, the nearest core is used. 
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B-4 Three-Digit Miracode Classification system 

The three-digit miracode system is used by several 

agencies employing the Miracode search and retrieval equip

ment. The paranl~ters used to describe the fingerprint 
pattern include the pattern type, the ridge count in case 

of loops, the tracing in the case of whorls~ the type of 

tented arch, and the core type. The responding agencies 

employing the three-digit Miracode system are: the 
Sacramento, California police Department; the Lakewood, 

Colorado Department of Public SafetYi the Palm Beach 
County, Florida Sheriff's Office; the Atlanta, Geor.gia 

police Department; the Du Page CQunty, .IllinoilB Sheriff's 

Office; the Kansas City, Missouri Police Department; the 

Cleveland, Ohio Department of Public Safety; the ~ashington 
County, Oregon Sheriff "s Department, the Rochester, New 
York police Department: the Charlotte, North Carolina, police 

Department; and the Charleston, West virginia police Depart
ment . Exhibi t B-,·4 ",on the following nine pages) indicates 

the relationshipbet\\1e~n the three digits used to charac

terize the fingerprint classification scheme and the actual 

fingerprint parameters. 
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f ; FIRST DIGIT 

I 'I .~ l (Pattern Type) 
1 .1 .-~, 

j I I, \ 

.1 i 
f f 
" . 
Ii 
1 ( 

I 

I 
f , 

! , 

-.'-'If',' 

5 .. Plain Whorl 

6 :or Central Pocket Loop 

7 .. Double Loop 

8 • Accidental 

9 e Scarred or 
Multllated 

tJ:I 
.t"'1Ii,!/IIIIIII:~. :.".:"'i~~' . 

('; 

., 

IJ:j 
I-' 
I-' 

" 

D 

SECOND DIGIT 

Core Type 
(See whort core type with illustrations) 

Ridge tracing 
1 "Inner 

2 " Meet 

3 = Outer 

,Coretype"oT OIghest rising core. If cores are even use 
the one closest to the left delta. (Use core breakdown 
for loops) 

1 .. Lateral pocket loop w/slant to right 
2 • Lateral pocket loop w/slant to left 
3 .. Combination of T and loop 
4 .. Combination of plain whorl and other 
5 .. Combination of loops other than lateral pocket 

'''~ 

THIRD DIGIT 

Place dt)t of full Battley circle on the core (determined from 
left deUa) and count the number of bifurcations, ridge 
endings, etc. (See explanation sheet for full details.) (Use 
smartest circle.) 

if. 0 (0 ~ 1) 
1 (2 ~ 3) 
2 (4 ~ 5) 

3 = (6 ~ 7) 

4 (8 - 9) 
5. (10 - 11) 
6 (12-13) 
7 .. (14 - 15) 
8 = (16 - Out) 

Ridge count Letween cores placed on the outside shoulder 
\f of both innermost recurves. Use ridge count breakdown for 

loops. 

Usc ridge count between 10CiPS, tented arch <ind loop. whorl 
and ioop or tented arch. In case of T and two loops count 
both and reference. In case of three loops count between 
two closest, reference if necessary. Use ridge count 
breakdown for loops. 

Use digit indicating pattern type if this can be determined., If the core of a loop or whorl is visable use core type. 
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o = 

1 = 

2 = 

3 = 

4 = 

5 = 

6 = 

7 = 

8 = 

9 = 

WHORL CORE TYPE 

00 
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Cores which have scars within Battley Circle. . ' 

All cores which do not conform to the above. 

Exhibit B-4 continued 
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ARCH ILLUSTRATIONS 

Plain Arch: 

Slant to Right: ~ 

Slant to Left: 

Determining Pattern Area: Place line on Battley semicircle 
on first level or nearly level line 
and place dot even with center of 
rise. The area within the first 
three semicircles is used to detelmine 
the second and third digits of the code. 

Exhibit B-4 continued 
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TENTED ARCH ILLUSTRATIONS 

1 • Slant to righ:A 
2 = SlaJ.\t to le~ 

, t 
J ,', 
\1 ' 

3 = Ver'tical .J1. 
I'. .~ 

4 = Exceptional 'wi th, slant, to right 

~." ' , ~ 
5 = Exceptional with slant to left 

1:; ., 6 = Nascent with slant to right 

-d§>;;; 
~ 

7 = Nascent with slant to left 

~ 
,,'i 

Exhibit a-4 continued 
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Rules for determining third digit for plain whorls and central 
pocket loops. 

Fork of a bifurcation and part of each forking ridge must fall 
within the circle to be counted. 

Ending ridge must definitely fall within circle to be counted. 

Short ridge entirely within circle = 1 point. 

Small ; enclosure entirely within circle = 1 point. 

Bridge between two ridges = 2.'points. 

Bifurcation with one fork ending within, the circle = 2 points. 

Short gap in ridge = no points. 

Exhibit B-4 Coritinued. 

B15 

1/ 



, 
<' .' 

. ~. 

;"~" 

~ .. , 
;:';v 

CODE FOR RACE, DoO.B. AND HEIGHT 

UTILITY BIT: 1 

Race: -
1
2

) Caucasian 
) Negro 

3) MexicaIl. 
4-
5

) Oriental 
) American Indian 

6) Other 

D.O.B,. 

0) Prior to 1920 
1) 1921 - 1930 
2~ ·1931 - 1940 
3 194-1 - 194-5 
4-. 194-5 - 1950 
5) 1951 - 1955 
62 1956 - 1960 
7) 1961 - 1965 
8) 1966 - 1970 
9) 1971 - 1975 

Height 

1) 5' and under 

~5 5' 5'311 

5'3" 5'6" 

11 

5'6" - 5'9" 
5'9" - 6 1 

6' 6'3" 
6'3 11 - 6'6" 
6'6/1 - up 

(Include Eskimo) 

, ; (If a person's height falls on the 
highest level in a category, e.g. 
5 t 3", 5 ' 6", 5 ' 911 

, it will be g~ ven ... 
the higher value. Therefor~, ~f a 
person .is 5'6" the code ass~gned 
will be "4", if 5' 9" the code will ",.,,1, 

be "5") , 

Bxhibi t B-4 Con-tinued 
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CRIME CLASSIFICATION CODE 

000 Burglar7 Residence 

001 Burglary Business 

002 . Armed Robbery 

003 

004-

005 

006 

Grand Theft Auto 

Theft (other) 

Fraud (checks, bunco, etc.) 

Narcotics & Vice 

007 Violent crimes (AWDW, Homicide, etc.) 

008 Sex crimes 

009 Other 

Exhibit B-4 Continued 
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B-S The Nine-Digit Hood-Taylor Classification Scheme 

The nine-digit Hood-Taylor classification scheme was 

developed; by captains Hood and Taylor of the Shreveport, 
Louisiana 'Police Department. This classification scheme 
is also used by the Jackson, Mississippi Police Departm~nt. 

The classification parameters indicated in the up to nine 
charactars include the pattern type, the ridge count for 

loops, the tracing for whorls, the ~~re type, the minutia 

count for the core and the minutia count for the delta. 
The nine-digit code system chart is illustrated in Exhibit 

B-S. The first 'three digits of the coding represent the 

pattern types, the ridge count ~r trace, and the core type. 

The second three digits represent the core type, the first 

identification point above the core. The last three digits 

represent the first identification in front of the delta, 
the first identification point to the right of the delta, and 

the first identification point at the left of the delta. A 
special fingerprint glass with a 3/16th of an inch reference 

disc is used to set the boundaries of the areas in which 

identificat~on points will be sought. An alternate nine

digit code system chart is shown in Exhibit B-6. 
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HOOD-TAYLOR 
NINE DIGIT CODE SYSTEM CHART 

PATTERN TYPE 

0- Ampt 
l- Arch 
2- Tented Arch 
3- Right Slope Loop 
4- Left Slope Loop 
S- Plain Whorl 
6 .. Central Pocket Whorl 
7- Double Loop i.;horl· 
8- Ac.cide),ltal Whorl 
9- Mutilated (cannot read) 

CORE TYPE 

0" () Plain Recurve 
1 .. III Recurve w/one rod 
2= /Ji) ,( Recurve w/mult. rods 
3'" (I Recurve that is s~oiled 
4"~ Clockwise twist 
S= @ Counter clockwise t"'ist 
6= G7 Complete enclosure 
7- @J. Almond shape 
s- ~ Upthrust T. Arcn 
9 .. 1.1 Loop type T. Arch 

First 1"0 'Point front 
Of Delta 

0- No. ID Point: 
l~ Ending ridge right 
2- Ending ridge left 
3- Bifurcation,rigHt 
4- Bifurcation left 
5- Short ridge or dot 
6- I81an~ or Enclosure 
7,· Bifurcation and shott rdg. 
8- Double bifurcation 
9" Scar 

.COLUMN I 

RIDGE COUNT OR TRACE CORE TYPE 

0- No count or trace 0- (J Plain recurve 
1- 1-5 Ridges 1- (i) Recurve with one rod 
2- 6 ... 10 ridges 2- riil If ~ecurve with Mult. rods 
3- 11-15 ridges 3- Any recurve that is spoiled 
4- 16-20 ridges 4- G) Clockwise twist 
s- 2l-out s- G Counter clockwise twist 
6- Inner 6- 0 Complete enclosure 
7-- Meeting 7- <fI. Almond shaped whorl 
8'" Outer 8- 1)\ Upthrust - T. arch 
9- Scar 9-1] Loop type - T. arch 

COLUMN II 

. FIRST ID POrNT ABOVE CORE SECOND ID POINT ABOVE CORE 

0.. No ID Points 
1m Ending ridge right' 
2= Ending ridge left 
3Q Bifurcation right 
4- Bifurcation 'left 
5.. Sh.ort ridge or dot 
6.. Island or enclosure 

0- No ID points 
1- Ending ridge right 
2- Ending ridge left 
3- Bifurcation right 
4- Bifurcation left 
5- Short ridge or dot 
6n Island or enclosure 

7- Bifurcation and short ridge 
8.. Double bifurcation 

7= Bifurcation and short rdg. 
8~ Double bifurcation 

9- Scar 

COLUMN III 

First ID Point at right 
Of Delta 

0- No ID l'oint. 
1- Ascending ridge 
2- Des~ending ridge 
3" Ascending bifurcation 
4- Descending bifurcation 
5- Short ridge or dot 
6- Island or enclosure 
7- Bifurcation and short rdg. 
8- Double bifurcation 
9- Scar 

9- Scar 

First LD Point at lef.t 
Of Delta 

0- No ID Point 
1- Ascending ridge 
2- Descending ridge 
3- Ascending bifurcation 
4- Descending bifurcation 
5- Short ridge or dot 
6- Island or enclosure 
7- Bifurcation and short rdg. 
a-'nouble bifurcation 
9- Scar 

Exhibit B-S: The Hood-Taylor Nine-Digit Code System Chart 
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PATTERN TYPE 

0 ... , AInpt 
1- I~ch 
2'" Tented Arch 
3- Righ~ slope loop 
4- Left slope loop 
5- Plain whorl 
6- Central pocket whorl 
7- Do~bl~ loop whorl 
8- Accidental 

HOOD .. TAYLOR 
NINE DIGIT CODE SystEM CHART 

COLt)l1N I 

Alternate Code 

RIDGE COUNT OR TRACE 

0- No COl,me or trace 
1" 1-5· tidges 
2- . 6-10 ridges 
3- 11-15 ridges 
4- 16-20 'ridges 
5" 21'~out 
6.. l:riner 
7- Meeting 
8- Outer 

CODE TYPE 

0-17 Plain recurve 
1- Ii] Rec.urve with one rod 
·2a tfj}..l Recurve with mutiple rods 
3- I I Any ~ecurve spoiled 
4- a Cloc.kwise twist 
5- @ Counter-clockwise twist 
6- ~ Complete enclosure 
7- @l Almond shape ~:h~-c1 
8- /t\ Upthrust 

9- Mutilated (can~t read) 9- Scar 9" Il. Loop type 

CORE TYPE 

0 .. n Plain recurve 
1- I,ij Recurve with one rod 
z-6n F.ec.urve!multiple rods 
3- if Any spoiled recurve 
4-$ Clockwise twist 

COLUMN II . 

FIRST OF IDENTIFYING POINTS 

0- No ID Points 
lQ Ending ridge right 
2= Ending ridge left 
3= Bifurcation right 
4= Bifurcation left 
5= Short ridge or dot* 
6'" Islan.d 

... 

DELTA TYPE RIGHT 

0 .. ;:::( Ridge dot 
1~~ Bifurcation 
2-~ Ending ridge in front 
3":4 Ridge 
4=~ Ending ridge parallel 
5"'~ Ending ridge connected 
6":::::(> Enc.losure 

s- ~ Counter-clockwise twist 
6- ~ Complete enclosure 
7"~ Almond shape whorl 
8.. t1\ Upthrust 

1= Bifurcation & short 
8- Double bifurcation 
9" Scar 

ridge 7=~ Angle at ending ridge 
8=~ Ending ridge that 

9 .. 11. Loop type 

'" 
COLUMN III 

FIRST OF IDENTIFYING POINTS DELTA TYPE LEFT 

No ID Points 
Ending ridge right 
Ending ridge left 
Bifurc~tion right 
Bifurcati~n left 
Short ridge or dot* 
Island 
Bifurcation & short 
Double bifurc.ation 

9- Scar 

0";::( Ridge dot: 
1~~ Bifurcation 
2m~, Ending ridge in frodt 
3-::::;::t Ridge 
4"~ Ending ridge parallel 
5,?,~ Ending ridge connec.ted 

. >1t~~ Enclosure 
ridge 7"~ Angle at ending ridge 

8---;, Ending ridge that 
-=~ starts type lines 

9- No Delta 

~ starts type line 
9- No Delta 

FIRST OF IDENTIFYING POINTS 

0... No ID Points 
1- Ending ridge right 
2= Ending ridge left 
3.. Bifurcation right 
4 .. Bifurcation left 
5a Shortridge or dot* 
6.. Island 
7a Bifurcation & short ~id~e 
8- Double. Bifurcation 

9- Scar 

ill be considered as :he same +~ ~oine. ~ the short ridge and ridgc
140t 

W the ridges in the pattern. The ridge dot should be as arge as 

E>:hibit B-6: The Hood-Taylor Nine-Digit Code System Chart 
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B-6 The SiX-Digit HOod-Taylor Classification Scheme 

The Six~digit HOod-Taylor ClaSSification Scheme is 

employed by the Pensacola, Florida Police Department and the, 
Shreveport, Louisiana Police Department. The claSSification 
parameters characterized by thi.s scheme inclUde the pattern 
type, the ridge count for loops, the tracing for whorls, 

the core tYPe, and the minutia count for the core. Exhibit 
B-7'illustrates the coding scheme for the, six digit system. 

The first digit represents the basic pattern tYpe, the second 
digit represents the ridge count or trace, the third digit 
represents the core type, the last three digi'ts represent 
the more exact ridge count in the case of loops. In the 

case of Whorls and tented arches, the last three digits 
represent the following: 

• 
• 
• 

The first digit represents the core types: 

The second digit represents the first identification 
?oint above the core; and 

I]}he third digit represents the second identification 
point above the core. 

\ 
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PATTERN TYPE, ! 

0- Ampt 
1- Arch 
2~ Tented Arch' 
3- Right slope loop 
4- Left slope loop 
5- Plain I-lhorl 
6- Central'Pocket Hhod 
1- Double Loop v1horl 
8- Accidental ~·;horl 
9- Mutilated (cannot read) 

nOOD-TAYLOR 
SIX DIGIT CODE SYSTEr-! CHAIt! 

COLtTf~l I 

RIDGE COUNT OR TRACE' " 

0- No count or trace 
1- 1-5 ridges 
2- 6-10 ridges 
3- 11-15 ridges 
4- 16-20 ridges 
5- 21-out 
6- Inner 
7- Meeting 
8- Outer 
9- Scar 

COLUMN II 

'. 

o-{} 
1- Ii} 
i,..fii) A' 
3- fJ 
4-9 
5- @ 
6- 0 
7- ~ 
t' .~ ... - ", 9-11-..... 

COPE . TYPE 

Plal.n recurve 
Recurve with one rod 
Recur.ve with lllut. rods 
Spoiled ': "'cu:t;'ve . 
Clockwise tuist 
·Counter-c.Lockwise twist 
Complete ~nclosure 
Almond shaped whorl 
Upthrust - ';. Arch 
Loop Type - T •. Arch 

FOR UHORLS AND TENTED ARCHES ONLY: 

~=~:::~~~------lm~Ii)1iQiNTMiQY~QQ!~==JS1]E@C~OEND[Ji.IT'n[BPOrNT ABOVE CORE - CORE TYPE HRST ID POINT ABOVE CORE 

o-{} FiI Plain recurve 
1- f II Recurve With one rod 
2- tin A Recurve w/mult. rods 
3- (I Spoiled recurve 
4-e Clockwise twist 
5- ~ Counter-clockwise twist 
6- () Complete Encl~sure 
7- ~ Almond Shape 
8- 11\ Upthrust T. Arch 
9- {J Loop type T. Arch 
~ 

FOR LOOPS pNLY: 

0- No ID points 
1- Ending ridge right 
2- Ending ridge left 
3- Bifurcation right 
4- Bifurcation left 
5- Short ridge or dot 
6- Island at 'enclosure 
7- Bifuraation-short ridge 
8- Double bifurcation 
9- Scar 

COLUMN II 

0- No 10 Points 
1- Ending ridge right 
2- Ending ridge left 
3- Bifurcation right 
4- Bifurcation left 
5· Short ridge .or dot 
6- Island or enclosure 
7- Bifurcation-short ridge 
8- Double b1furcatio~ 
9- Scar 

CODE NUMBER RIDGE COUNT CODENUHEER E,InGE COUNT 

002 1-2 018 17-18 
020 19-20 OC!t, 3-4 
022 21-22 01;16 5-6 

008 7-8 024 23-24 
010 9-10 026 25-26 
012 11-12 028 27-28 
014 13-14 030 2:9-30 
016 15-16 032 31-32 

Exhibit B-1; The Hood-Taylor SiX-Digit Code System Chart 
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--; .. B-7 The Russak Classification System 

The Russak Classification System Which was dev.eloped 

by Alex Russak of the Miami Police D~partment Identification 
Division, employs nine characters to describe the following 
parameters: .the pattern type, the ridge count for loops, 

the traCing for whorls, the tented arch type, the core type, 
the core delta distance (using tqe Battley glass) I scars near 
the core, whorl sub-patterns, loop sub-patterns, and island 

count information. Exhibiilt B-8 illustrates the coding digit 

format associated with the various pattern parameters. Exhi

bit B-9 indicates the actual digits used in the coding format 
to characterize the range of pattern parameters. 

In this system, plain arches are not classified except 

to note the finge.:t: in which the pattern oC9urs. Tented arches 
are classifi.~d by placing the dot of the reticule of the ...;" 

fingerprinf glass over the core. A reading is taken of the 
concentric circle in which the platform ridge appears. 
addition, the slant of pattern is noted. 
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Digit 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Exhibit B-8 

Russak System Coding Scheme 

) .... -~~ 

Parameter Loops Whorls 

Pattern Type 

Core'Description . 
',' 

Core-Delta Core-Left 
Distance Delta Distance 

Ridge De'lta-Del ta 
Count Distance 

-- Core-Right 
. Delta Distance 

Pattern 
Twist 

Islands 

Scars 

or ( 
.! • 

, ,;;>: 

I.' , 

f 

~~: 

, 
.~ 

-

" 

0, 

f 
l' 

RUSSAK SYS;rEM 
' ~ I 

Exhibit '£-9 
'I, • 

SINGLE FINGERPRINT CL)~SSIFICATfON 
Ii. 

TYPE OF PRJN1T 
o. AMPUTATED DIGIT 

I. 'ARCH 

,2., TENTED ARCH 

3., RIGHT SLOPE lOOP 

I" ARCH: ,no breQ~dow'n 

9. MUTILATED 

2. TENTED ARCH: Core reading breakdown 

4. LEFT, SLOPE lOOP 

5. W.IfORl 

6. DUAL LOOP 

7. ACCIOEWfAL. OR COMPOSITE 

5. WHORL. PATTE,RN 

I~LOOKS LIKE A OUAL 

2. CENTRAL POCKET 

3. SPIRAL I. PLATFORM RIDGE FALLS IN FIRST CIRCLE " 
, , 2. SECONO CIRCLE, 

~. THJ~() CIRCLE, ETC.· 

PATTERN 

•• NO SLOPE 

Z. LEFT SLOPE' 

lS.RICHT SLOr:'~ 

4. UNUSUAL PATTERN, 

r 9. MUTfLA;rEO 

3 .. -4. l.OOP PATTERN 8REAKDOWN: (refer fo 

Chartm: fOr L.oop a Whorl Core reo ding) 

o. ,i.AJN TYPE 

I. TENTEo TYPE 

I.CONVERGING LOOP 

'I. CENTRAL, POCI(.ET TYPE 

,4. MUTANT LOOP 

I.UNUSUIoL 

4. ELONGATED 

5, ELI,PTICIoL 

S. NO TWIST " 82 CORE) 

7~ lEFT .TWIST " 82 CORE) 

•• RIGHT TWIST" 82 CORE) 
'.41NUSUAL 
O. NO PATTERN 

6. TWIN lOOP CORE READING (on ascending 
-..aide. same os L.oop; tracing same as 

Whorl.) PATTERN 

I. ,RIGHt ,ASCENDING LOOP 

2. LEFT ASCENDING' LOOP 
I. HOiuz.()HTAL 

7 .. PATTERN READING 

I. LATERAL 

2. ACCIDENTAL 

I. COMPOSITE 

.SLANDS in first Circle 
Q, NCr iSLAND 
•• ONE ISLAND 

, I. TWO 'lSLANOS 

·3. THREE O.R MOR£ ISL.ANOS 
S., W.,OR,L t~ACING 

i I. INNER 

I. MEETING 

S. OUTER 

t:~'UNA8LE TO TRACE 

•• DAUAGEDDELTA 

. ,CHART 
'NO. ]I 
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SCARS in first Circle 
I. SCAR IN FIRST C/ R C LE 

Z. OUT OF CIRCLE, - ASOV.E CORE 
1 •• tlGHT .OF CORE 
4 •• ,£LOW CORE 
•• LEFT OF COR E 

t. OUTSIDE SACK OF DELTA 

NOTE: REGISTER SCAR CLOSEST TO 
CIRCLE. 

t. DAMAGED DELTA IN LOOP 
• O. NO SCAR 



--------------------------- -- - - --- ---- ---- ---

B-8 The Nassau system 

A four-digit classification scheme is used by the Nassau " . 

county, New York police Department. Th~four-digit code for . . 
each finger is preceded by the finger number. The classifica-

tion parameters described by the four characters include the 
pattern type, ridge count .for loops, tented arch type, ridge 

count for whorls, core type, and delta type. Eli.:hibit B-lO 

indicates the four-character coding scheme for each of the 
hasic pattern types. The first digit describes the basic 
pattern type. The second digit is used to represent the type 

of core. The third digit is used to indicate t~e type of 
delta in the case of loops and wl)orls. In·the case of tented 

arches, the thirddigit.represent$' the type of pattern which 
forms the tent. The last digit represents the ridge count for 

loops and whorls. Whorl patt~rns are classified twice. First, 

the ulnar position is coded and then the radial.position is 

coded.. In addition, double loops are also coded twiqe. 
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Exhibit,B-lO: ,The Nassau County P.D. Single 
F1ngerpr1nt Classification System 

lsI Digil ~nd Digit ~rd I"lgll I 4111 Dlg/l 

o Thumb 3 Rino ... 0 Right hand o One 3 Four 

0 AMP I Index 4- Little I Two 4 All 

I left hand 2 Middle 2 Three 

" 

0 P~AIN 0 0 

I ARCHES O~ 3~ G 
I TENTED I~ 4~ 7 0 . 

2~ 50 80lh,. ! 

0 n 5ffi rYI ffi .,.,- 0 'No count 
2 . lOOP· \ 0 

.. --< 

'hnn 6/1') m ffi -- I I to 3 --2mrilr1 7 IAHn'l rlftJ I - 2 4 to 5 -...... 
3 LOOP / 3M rill fTh 8 

. -- 3 6 to 7 

4 rlii\ ()/j) fiTh 
2 --

9 Others -- 4 '8 to 9 

0 0 0 0 .-/' 

4 CPL' \ :.3 • 5 10 to " 
G'O G 

-.... . , 6 12 to 13 

f O'b G ~( 
5 CPL 

4 7 
/ 01t) 0 -- 14 to 15 

8 16 to 17 

2 ® ~ 9 
5 Others 

6 -DL 
9 18 a over 
CounlinQ Whorls: 

3 @ ~ (D I. Use common core. 
2, C~de ~Iner position 

~~(~ fj 7 PW 4 

count fi!.ll. 
3. Code ~ pas ilion 

count ned and circle 

5 ~ ~ 
Counlin.1I Double LO~' 

I. U$e common core. 

e ACC 
2. Use 'oap closf15 t to 

. 6 Of hers 

center. in upward 
dirtcUan, 

0 Right hand o Thumb 3Ring o One 3 Four 

9 SCARRED , , Index, 4Utfle I Two 4 A,II 

I 2 Middle 2 three < 

~ 

Left hand -.. 
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B-9 The Oakland Classification Scheme 

The class'-ification scheme employed by the Oakland, Calif

ornia police Department uses three digits to describe the' 
pattern type, ridge count for loops, tracing for whorls, plain 

arch type, tented arch type, ridge count for whorls, whorl sub

pattern, and loop sub-pattern for each appropriate finger. 
.The tables in Exhibit B-ll indicate how the parameters are de
scribed by the three digits. The first digit is used to describe 

the basic pattern, for example, arches, loops, and whorls. The 

second digit des\~rib,es the sub-pattern wi thin the basic pattern 
such as plain arch or plain loop, etc. The third digit is used: 

to describe the slant of the arch;,.to desc~ibe the ridge count 
in th~ cas-e of loops, whorls and dual loops. For accidental type 

patterns or indeterminate or mutilated patterns, the third digit 

is not-used and is always coded as a 1. 
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Exhi.bi t B-11 

The Oakland Single Fingerprint Cl assification Scheme 

BASIC PATTERN 

,1 ARCH 
Plain or 
tent 

BASIC PATTERN 

2 Right Slope 
Loop 

3,: Le ft Slope 
Loop 

1 

2 

SUBPATTE_rnRN~~-----r-'I--~--~~~------SLANT 

Plain arch in clu d .. ing pla~n 1 '\ ...No apparent slant 
arch reference any other pattern. ' _ .. 2:.. .or not appreciable : ______ 1-__ ~d~e~f~i~n~1~·t~e~o~r~o~b~v~~~·02U~~~.-J 
Tented arch including tent 2 
reference any other patterr. 

/ 
.1-

, SUBPATTERN 

3 

Definite 
:tendency 
'down and 
riqht. 

slant or 
to' sIan'!::: 
to the 

Definite s~ant or 
tendenqy to slant 
down a~d to the left. 

RIDGE 'CaJNT , 

1 . N~rmal plain loop without appre~ 
c~able convergency of ridges in 
pattern area. 

1 

2 

1-3 

4-6 

2 Loop pattern with fairly prominent 
to very noticeable convergencies 
of a type other than type 3 or 4 
below. 

3 7-9 

4 10-12 

5 13-15 

3 ~oop having converging ridges giv- 6 16-18 
1ng pattern the form or appearance ~7~--~1~9~---2-1------
of a Central PoCket, or print 
should be reference to Central 
,PoCket type as it may be one. 

4 Nutant loop - whether with or 
without convergencies. (All 
Nutants are classified as. a 
number 4.) 

., 
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8 22·-25 

9 26 and over 

o Indeterminate 

, 
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. 
BASIC. PATTERN 

4 Right Slope 
Central Pocket 

5 Left Slope 
Central Pocket 

, '. 

BASIC PATTERN 

6 Plain Whorl 
Inner Tracing 

7 Plain Whorl 
Meeting Tracir.g 

.. 

8 p'lain Whorl 
Oater Tracing 

'. 

1 

2 

1 

2 

3 

4 

5 

6 

Exhibit B-ll 
(Continued) 

SUBPATTERN 

"Classical" Central Pocket form; 
that is, mostly loop pattern but 
with small valid Central Pocket 
formation in core area. (Includes 
Central Pocket r.e ference loop. ) . ; 
Central Pocket more whorl-like 
in shape or form in which "loop II 
character of print may not be 
so obvious. (Includes Central 
PoCket reference whorl.) 

SUBPATTERN 

Very ROUND!SH Central pattern 
area or shape. 

Normal OVOID shape to pattern. 

OVAL type (e.g. , 3X to 4X high 
as wide, central circuit part) • 

Very LARGE OVAL (e.g. , 6X or 
more h.igh as it is wide, 
central circuit). 

?>LMOND type of pattern or ridge 
structure. Overall effect is , 

that pattern formed of almond 
shap~d circuits. 

Whorl should be referenced to 
DUal LOOp as it ma~ be one, and 
this reference seems a better 
code that others for that reason. 

10-1--, 
;;'~~'-''''-.-I'' ,.. ._."""~_""""",,, ... ..,..._ 

'"""""~"",", ..... ~.",..,..".~"""~"" ..... ",..,-,,"',,~~",·"'o·-,~ •.. ·.~ .. ,,., _-,,--, ,-- ~~ '*"':-- .. --_'1<--__ , ~ .... --,,-~_ ... 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

6 

7 
; 

8 

9 

0 

RIDGE COUNT 

1-3 

4 .... 6 

7-9 

10-12 

13-15 

16-18 
, . 

19-21 

22-25 

26 and over 

Indeterminate 

RIDGE COONT 
\ 

1-3 
I· 

4-6 
" 

7-9 

10-12 

'13-15 

16-18 

19-21 

22-25 

26 and over 

Indeterminate , 
, ' 

.~ 

., 
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BASIC PATTERN 

9 Dual Loop pattern' 

Exhibit B-ll 
(Continued) 

SUBPAT'IlERN 

1 INNER Tr,acing (2 deltas, 2 'separate 
'shoulder .. to ~ looping 2 Tracing 

,. 

MEETING ' . formations, etc.) 
. 
. . 

} 

\. :,' 

BASIC PATTERN 

o Accidental type _ 
pat:tern OR indeter
minate ,muti~ated, 
etc. 

, ; 

3 <XJTER Tr~cing 

" 

, 

SUBPATTERN 

1 Accidental pattern type 
per FBI rule s and excep
tional prints. 

2 Pattern shows mutilation 
or damage by scar, cut, 
etc., which prevents 
interpretation of basic 
pattern type on coding 
adequately. 

3 Ridges so r~ticulated or 
broken up that pattern 
type ,;!hot c,lear,. (Unable 
to ~$sign pattern type 
on fhis basis or unable 
to adequately code.) 

4 Finger miSSing or mostly 
missing or not printed 
due 'to injury, etc. 

5 Indeterminate due to poox 
inking or other factors 
and unpble to assign ade
quate coding f01.."ltIl11a 
otherwise 

'RIDGE CCUNT 

1 1-3 

2 4 .... 6 . 
3 7-9 .. 

4, 10-12 

5 13-15 

6 16-18 

7 19-21 

'8 22-25 

9 26 and over 

0 Indeterminate . 

RIDGE COUNT 

1 Added to pro
vide a full 
fingerp;rint 
code. (All 
Basic Pattern 
"0" will have 
a Ill" in this 
column. 
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B-lO The Berkeley System 

The Berkeley~ California J?qlice Department ,~mploys,a, 

three-digit: special fingerprint classification 'scheme in conjunc-. . " . . 

tion with their Miracode search and retrievalequipment~ The 
,three digits are used to c'lass'ify tne ,pattern type', 'the ridge 

, " 

count for loops, .the tracing for whorls, plain arch, type, tented 

arch type, the"ridgecount fo~ whor1P1 and the 'core' type~ Ex
hibit B-12 indicates the cbdi'ng scheme' employed to classify the 

various patterns. The first dig~ t in,dicates the, basic pattern 
type~ ,The second digit describes the sub-classification or 

sub-pattern of the particular finger, and the third 4igi t de"": 

scribes the ridge cou':lt in the caSe of. loops and whorls' and is, 

set to 0 for the arch-patterns., 

, \1 
f! '. 

Exhibit B-12 

BERKELEY" PO~ICE DEPARTMENT 
, BERKELEY,' CALIFO;RNIA 

FINGERPRINT CLASSIFICATION CHART 

FIRST DIGIT 
THIRD DIGIT 

---~"~t---::--~--~~~-':"'-~-':"-'~r-----__ ,_ 
'1. Arch I. Plain'Arch 

SECOND DIGIT 

2. 
\ 

( 
"'; 

I I 

2. A,rch with right slant 

3. Arch with left slant 

4. Plain arch with features 
suggestive of tented arch 

Tented Arch 1. 

2. 

3. 

4. 

5. 

6. 

7. 

" J 8. 

Spoiled Arch--Ridge,s;n ' , , ~ C~~r 
of arch form a definite uptbirust. 

/ 

Definite upthrust rising above 
central plane. 

Spoiled loop, right slan,t , gOOd 
core, lacks delta. 

I 

/ 
Spoiled loop left slan~~; as in # 3 

I 

Spoiled loop, right sl~mt, spoil 
~ue ~o associated loop ridges 
runn~ng outside pattern area 
good delta. ' 

Spoiled ,loop, left slant-, as in #5 

Spoiled loop, rlght s.lant, spoil 
d~e to lack of delta and asso
c~ated loop ridges running outside 
pattern area. ' 

Spoiled loop, left slant, as in #7. 

9. .Recurves that attempt unsuccess-
, fully to make a whorl. :' 

O. Pa'tterns that do not conform to 
1-9 above. 
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A,J;'ways, Zero (0) 

Always Zero (0) 
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First Digit 

3. Loop--Rigbt 
Slant 

Exhibit B'-12 

Continued 

BERKELEY POLJCE DEPARTMENT 
BERKELEY t ~CALIFORNIA 

FINGERPRINT CLA~SIFlCATION CHART 

Second Digit--Loop Core Type 

l.---!/}~~A~ ___ _ 

-4. -LOO-P--L-eft---l 2• /! /ll /Il /): /J) /J1) 
Slant 3. /J;?) $ 

'+. /!/ 4l 4! @ 
5. /J) 4/ d!I !fl 
G.' Ii) ddd4 A 
7. IJIlAa /JJ 
8. J1Z .111 h~ 
9.j~/!;! diLl 
o. _ ODDITIES 

Third Digit-
Code Count 

1. 1-2 
2. 3-4 
3. 5-6 
4. 7-8 
5.· 9-10 
6. 11-12 
7. 13-14 
8. 15-17 
9. 18-20 
O. 21 and, OV8< 

.<.J? 
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1 
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~ 
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\ 
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( 
f 
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• J I .' 

i 6. 
1 

, 

;7. 
i 

< 

.t , f 

--- Ii 

ii 

1 
I 

__ 1 

:l 
I 
\ 

\' 
. \ 

l8. ! 
i; 

<, 

~l 
,,~ 

}. 

~9. 
~ 
'(~ 

;.; 

~o. 
:1 

~ 

bc~J •. 

.. 

First Digit 

Whorl, Plain 

Whorl--Center 
Pocket. 

Loop--Right 
Slant 

Whorl--Center 
Pocket 

Loop--Left. Slai:lt 

Whorl--Double 
Loop 

Whorl--
Accidental 

Exhibit B-12 Continued 

BERKELEY POLICE DEPARTMENT' 
BERKELEY, CALIFORNIA 

FINGERPRINT CLASSIFICATION CHART 

Second Digit~-Core Type 

0 0· .@ 

@ <V (0 'rf)@) 

&; ~@ @ 
@ @ ~ (f) 
(@ @; @) @) 
6) 0; ~ ~ 

(i1 e G G 
if) ~ ~ 

Loop core 

Oddities 

Use loop count to delta closest vertical loop 
towards). If (delta that loop leaDS cores 

are on a horizontal plane, use lower core 
• nd count to delta that loop faces • 

'\ 

1\ 
a' All loop over "T" pattern 

2 \\ All other accidental whorls .: 

Third Digit--
Trace/Count 

I '1:&C from core to 
left delta 

-1. 1-9 
2. 1-10-16 
3. 1-17* 
4. M-9 
5. M-1O-16 
6. m 
6. M-17* 
7. 0-9 
8. 0-10-16 
9 • 0-17* 

'" 

USE LOOP COUNT 

1 • Inner whorl 
2. Meet whorl 
3. OUter whorl 

1. Inner whorl 
2. Meet whorl 
3. Outer whorl 

Mutilated 1. Probable patter n 
or Pattern 1. Mutilated and scarred 

All,I'Fig" notations refer to illustrations fro. the FBI Manual, 
tDTbe Science of Fin,gerpr1nts." 

,1-:' 

before scarred 
aastilated. 

O. Amputated :f 
. \ 

I 
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B-ll The Richmond Classification System 

The classification system employed by the Richmond, Calif

ornia police Department uses up to five characters to describe 

the pattern type, the plain arch type, the tented arch type, 

the core type, the Battley measured core to delta distance, the 

Battley measured ten-l;ed arch measurement, and the Battley 
measurement for the core size. Exhibit B-13 describes the fields 

of the classification scheme. The first field is the basic 
p.attern type, the second fi.eld is used principally to indicate 

the flow" direction of the pattern,. usually right or left, and 

can use anywhere from zero ,to two characters. The third field 

is used to indicate distances obtained using the Batt1ey concen

tric circle glass. The one or two character indicators are the 

.~-C letters corresponding to the concentric Battley circles which' 

are obtained in the measurements. Exhibit B-14 provides examples 

of the basic fingerprint patterns and the classification coding 

associated with them. 
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Exhibit B-13 

LAYOUi' OF RICHMOND, CALI F.P.D. CLASSIIi'1':CATION SCHEME 

NUMBER OF 
r-F_I_:_L_D-f _______________ I~NFO~.~ _T_I_O_N ______________ ~~====~~J 

Pattern type 

CHARACTERS 

I 

2 

3 

Arch: Flow direction 

Tented Arch: -Flow direction 

Loops: Flow direction and number of 
core spikes, 

,::,:' . 

Plain Whorl: Slant or spiral direction 

Double Loop: Flow of ascending loop 

Central Pocket Loop: Location of delta 
\ nearest core 

Elliptical Whorl: Slant 

Accidental Whorl: Blank 

Tented Arch: .Height of Tent (Battley,\ 
Circle) 

Loops: Core to delta distance 

Whorls 
Double Loops 
Central Pocket 

Loops 
Elliptical 

Whorl 

Core to left delta 
Core to right delta 
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Exhibit B-14 

EXAMPLES OF THE RICHMOND, CALIFORNIA POLICE DEPARTMENT 
SINGLE FINGERPRINT CLASSIFICATION SYSTEM 

Coding* 

1 

lL 

lR 

2L 
A-H 

2R 
A-H 

3L-O 
A-H ,: 

3L-I 
A-H 

3L-2 
A-H 

3L-3 
A-H 

3R-O 
A-H 

3R-I 
A-H 

3R-2 
A-H 

, . 
,Descr iption 

PLAIN ARCH 

LEFT ARCH - Ridges flow to the left. 

RIGHT- ARCH - Ridges flow to -the right. 

T.ENTED ARCH 
Height of Tent (A-H) 

LEFT TENTED ARCH - Ridges flow to the left. 
Height of tent (A-H) 

RIGHT TENTED ARCH - Ridges flow to the right. 
Height of tent (A-H) 

LEFT FLOW LOOP (nore recurve only - no spike) 
Dot on core.- Location of Delta (A-H) 

LEFT FLOW LOOP (core one, spike) 
Dot on core - Location of Delta (A-H) 

LEFT FLOW LOOP (core two spikes) 
Dot on core - Location of Delta (A-H) 

LEFT FLOW LOOP (core three spikes or more) 
Dot on core - Location of Delta (A-H) 

RIGHT FLOW LOOP (core recurve only - no spike) 
Dot on core - Location of Delta (A-H) 

RIGHT FLOW LOOP (core one spike) 
Dot qn core - Location of Delta (A-H) 

RIGHT~ FLOW LOOP (core two spikes) 
Dot on core - Location of Delta (A-H) 

3R-3 RIGHT FLOW LOOP .(core three spikes or more) 
A-H Dot on core - Location of Delta (A-H) 

*The first two fields of coding appear on the first line. 
Subsequent fields, when present, appear below the first 
two fields. 

**Letters A through H are used to show di-stance with refer
ence to the circles of the Battley glass. 

B~8 

1 • ~ .' 

3NL 
A-H 

3NR 
A-H 

4 
A-H 
A-H 

4L 
A-H 
A-H 

4R 
A-H 
A-H 

4SL 
A-H 
A-H 

4SR 
A-H 
A-H 

5L 
1\-H 
A-H 

5R 
A-H' 
A-H 

5TL 
A-H 
A-H 

5TR 
A-H 
A-H 

6L 
A-H 
A-H 

6R 
A-H 
A-H 

Exhibit B-14 Continued 

LEFT FLOW "NUTENT" LOOP 
Dot on core - Location of Delta (A-H) 

RIGHT FLOW "NUTENT" LOOP 
Dot on core - Location of Delta (A-H) 

PLAIN WHORL 
Dot on core - Location of Left Delta (A-H) 
then location of Right Delta (A-H) 

PLAIN WHORL - Slant to left. 
Dot on core - Location of Left Delta 
then Right Delta (A-H) 

',--

PLAIN WHORL - 'Slant to Right 
Dot on core - Location of Left Delta 
then Right Delta (A~H) 

WHORL SPIRAL TO LEFT 
Dot on core - Location of Left Delta 
then Right Delta (A-U) 

WHORL SPIRAL TO RIGHT 
Dot on core - Location of Left Delta 
then Right Delta (A-H) 

DOUBLE LOOP (Ascending loop flowing to th()~ left} 
Left core to Left Delta (A-H) 
Right core to Right Delta - (A-H) 

DOUBLE LOOP (Ascending loop flowing to the right) 
Left- core to Left Delta (A-H) 
Right ~ to Right Delta (A-H) 

LAYING DOWN DOUBLE LOOP (Top loop flow to the left) 
Left core to Left Delta (A-H) 
Right core to Right Delta (A-H) 

LAYING DONN DOUBLE LOOP (Top loop flow to the right) 
Left core to Left Delta (A-H) 
Right core to Right Delta (A-H) 

CENTRAL POCKET LOOP - Left Delta closest to the core 
Location of Left Delta from the core (A-H) 
Location of Right Delta from the core (A-H) 

CENTRAL POCKET LOOP - Right Delta closest to the core 
Location of Left Delta from the core (A-H) 
Location of Right Delta from the core (A-H) 
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7 
C-H 

C-H 
C-H 

7L 
C-H 

C-H 
C-H 

7R 
C-H 

\ 

C-H 
C-H 

a . 

Exhibit B-14 continued 

ELLIPTICAL WHORL (Straight up and down) 
Depth of innermost'recurve.with dot on top 
than Bring) 

(M-ore 

Location of Left Delta (C-H, 
Location of Right Delta (C-H) 

ELLIPTICAL WHORL - Slant to Left 
Dot on Top of innermost recurve (depth 
Bring) 
Location of Left Delta (C~H) 
Location of Right Delta (C-H) 

ELLIPTICAL WHORL - Slant'to Right, 
Dot on top of innermost recurve{depth 
Bring) 
Location of Left Delta (C-H) 
Location of Right Delta (C-H) 

ACCIDENTAL WHORL 
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B-12 The California Department of ,Justice System 
• 

The California Department 0f Justice employs a three

character classi.fication scheme to describe patterI1 type,., the 

ridge. count for loops,· the tracing for whorls, the tented arch . . 

type, and the!, ridge count for whorls. Exhibi t B-15 illustrates 

t;he coding scheme employed by this agency. The design is intended 

so t~at the classification pattern of a single finger can be key

punched into one column of a standard aO-column punchcard. The 

classification for a single finger, therefore, can be en~oded with 

two characters from a ba,se 12 system. Duplications such as 1-1 
c) 

or 2-2 are not allowed because of the intpossibili ty .of punching 

the same number twice in a single column of a punchcard. Loopa 

are classified as indicated' in the upper part of the exhibit. 

Right slant loops with s. ridge count between 1 and 4 are classi

fied by punching the number 12 and number 1 in the column that 

corresponds to the finger of interest. The pattern cont.inues as 
indicated for right slant and left slant loops. For whorls, the 

codes indicated in the'righthand column are used to denote the 

ranges of ridge count from the core to the left del~a (as indi

cated in the lef't. column) and from the core to the right delta 
(as ind~cated in the center column). Other, pa~cterns are 

classified as indicated in the bottom of the exhibit. 

B4J. 
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Exhibit B-15 

CALIFORNIA DEPARTMENT OF JUSTICE CODING SCHEME 

Right $lant Left Slant 
Ridge Count Cod,e Ridge Count Code 

1 thru 4 ------ 12-1 
5 thru 8 ------ 12-2 
9 thru 12 _._-- 12-3 

1 thru 4 .-=---- 12-6 : 
5 thru 8 ----- 12-7 . 
9 thru 12 ---- 12-8 

13 thru 16 ----- 12-4 
17 plus -------- 12-5 

13 thru 16 ---- 12-9 
17 plus ------- 11-0 

WHORLS 
Left COUlilt Right-count Code 

1-5 ------------- 1-5 ------------- 11-1 
1-5 ------------- 6-10 ------------ 11~2 
1-5 ------------ 11-15 ---------~~- 11-3 
1 5 ' 16 20 ------------ 11-4 
1-5 ------------ 21-PIUS ---------- 11-5 
6:10------------ 1~5 ------------- 11-6 

11-15 ----------~ 1~5 ------------, 0-2 
II-is ---~-----~~ 6-10 ------------ 0~3 
11-15 ----------- 11-15 -~---------- 0-4 
II-IS ~---------- 16-20 ------------ 0-5 
11-15 ----------- 21 Plus ------~--- 0-6 
16-20 ----------- 1-5 -----~------ 0-7 
'161-20 ----------- 6-10 ------------ 0-8 
16-20 ----------- 11-15 ------------ 0-9 
16-20 ------=---- 16-20 ------------ 1-2 
16-20 ----------- 21 Plus ---------- 1-3 
21 Plus --------- 1~5 ------------ 1-4 
21 Plus ------""'1,-- 6-10 ------------ 1-5 
21 Plus --------- 11-15 ------------ 1-6 
21 Plus --------- 16-20 ------------ 1-7 
21 Plus ---~----- 21 Plus ---------- 1-8 

UNUSUAL WHORLS ARCHES Code 

Ridge Trace Code Plain 2-8 
I 1-9 R.S.T. 2-9 
M 2-3 L.S.T. 3-4 
0 2-4 N.S.T. 3-5 

ACCIDENTAL WHORLS MUTILATED Code 
12-11 Ridge Trace Code 

Code I 2-5' AMPUTATIONS 
M 2-6 12-0 
0 2-7 
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B-13 Orange County Classification System 

The fingerprint classification scheme employed by the 

O.t"ange County, California Sheriff's Department is a six-digit 

numeric system used in conjunction with the Miracode storage and 

retrieval equipment. The classification parameters encoded are 

the basic pattern type, the ridge count for loops, the tracing 

for whorls, the tented arch type, the core type, the minutia 

90unt for the core, and an indication of scars near the core. 

In this classification system the little fingers are classified 

only with the first three digits of the coding scheme. Exhibit 
" 

B-16 shows the breakdown' of the basic patterns and sub-patterns 

and how the information appears in the six-digit codi'ng scheme. 

In the case of ridge count, the numbers. from 0 to 3 indicate 

four possible ranges of ridge count. A special combination 

Henry-Batt1ey circle disc and magnifier illustrated in Exhibit 

B'-I7 is used in conjunction with the coding scheme description 

to determi.ne the third through sixth digit of the classification 
code for the fingerprint. 
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Exhibit B-16 

LAYOUT OF CODING SCHE~m OF ORANGE COUNTY 
SHERIFF'S DEPARTMENT 

Pattern 

Amputation 

Right (Left) Slope Loop 
Ridge Count 

Core Type 
Left Ridge Tracing 
Right Ridge Tracing 

Scar (if any) 

Plain Arch 

Tented Arch 
Sub-pattern 

Plain & Central pocket Whorl 
(Double loop and c.tccidental 
whorL) 

Delta Tracing 
Core Type 

Left Ridge ~racing 
Right Ridge Tracing 
Scar (if any) 

Mutilated 

Birtb Defect Deformities 

Digit 
1 
0 

1(2} 

3 

3 

4 (5) 

6 

7 

Digit Digit Digit 
2 3 4 

\ !';.. 

0-3 
0-9 

0-6 

0 

1-3 

0-3 
0-6 
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Digit I Digit 
5 6 

0-6 

09 

0-6 
09 ! 

Exhibit B-17 

Circle Disc and Magnifier Used 
in the Orange County Classification System 

~ 

~ 

~. 

A. The red center dot of disc is always placed on tOE of the 
fnnermost upright recurve of core. 

B. The inner disc circular line is the area within that is 
first cheCked for step 3 in loop coding and is the tracing 
line for the ridge characteristics in steps 4 and 5 of loop 
and whorl coding. 

C. The second disc cirOllar line is the secon.d area checked 
within for step 3 in loop coding and is also the limit line 
in which the ridge characteristics may appear in steps 4 
and 5 of loop and whorl coding • 

. D. The disc hairline, is aligned along the axis of core for 
step 3 in loop coding and steps 4 and 5 of loop and whori 
coding. 

Ii 



B-14 Honolulu Classification Scheme 

A three-digit classification scheme is employed by the 
Honolulu Police Department to classify the pattern type, the 

'core type, and the- minutia code related to the core. The first 

digit is used to describe the basic pattern type as illust~ated 
in Exhibit B-18. A special disc, which is a modified version 
of the Henry coding disc is employed to de'cermine the second 

and third digit of the classification scheme. The disc has one 

line drawn through the center of the viewing glass which is 
called the base line. A second line is drawn exactly 1.5 milli

meters above the base line. The top line is placed directly 

within the center of the innermost recurving ridge. 

':l'he location of the shoulders 0.£ the innermost recurving ridge 

and t.he baseline are criti(.~al aspects of the coding process as 

all rods or ridges are" considered. The purpose of this proce

dure is to provide consistenc~ in interpretation among various 

classifiers. The second and third part of Exhibit B-IB indicate 

how the second and third digit of the classification scheme are 
determined from the core type and the COJ:e minutia. 
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VALUE 

1 

2 

3 

o 
4 

5 

6 

7 

8, 

9 

NOTE: 

Exhibit B-18 

HONOLULU CODING SCHEME 

PHASE I. PATTERN TYPES 

PLAIN ARCH 
TENTED ARCH: 

RIGHT SLANTED LOOP 

LEFT SLANTED"LOOP 

PATTERN 

WHORL (plain and central pocket loop w.horls) 

NOT CLASSIFIABLE (improper recording of print) 
DOUBLE LOOBmrORL (must have two independent 

recurving ridges and shoulders and only the 

core of th~ upright loop is conside~ed) 
ACCIDENTAL OR ODDITY 

SCARRING (pattern'cannot be determined) 
AMPUTATION 

Arbitrary values of 00 would be applied after the first 

digit on PLAIN and TENTED ARCHES, UNCLASSIFIABLE prints, 
ACCIDENTALS, SCARRED prints and AMPUTATIONS. 

B47 



VALUE CORE EXAMPLES 
'J 

1 n 
2 m 

41 

42 

51 

71 

81 

Exhibit B-18 

Continued 

PHASE II~ 

. ' 
" " ~!/ 

,Core type in which the area within the 
ftinnermost re curving ridge and .base line 
is void of any rods or ridses • 

Core type in which one rod ex~en?s above 
the base line into t~e area w1th1n the 
innermost recurving ridge. 

Core type in which one rod extends above 
the base line and touches the top of the 
innermost recurving ridge. 

Core type in whi.ch two rods extend above 
the base line into the area within the 
first recurve. Both rods must either 
touch or not ·touch the' top of the recurve"o 
Phase III of the coding process is elimi
nated when this core type is encountered. 

Core type in which an abutment is present 
on the innermost recurve or in which two 
ridges converge within the innermost re
curve. Both mayor may not tou ch the re- , 
curve and mu st be above the base line. I 

;/ 

Core type in which th:ee or m:>re rods ex- : ( 
tend above the basell.ne and l.nto the area 'l 
within the first recurve. All rods must ." 
ei ther touch or not touch the recurve to .. 
be consid~red .. · 

~~ oddity or core type which cannot be 
placed into one of the aforementioned 
categories. Phase III of the coding 
process is eliminated. 

Core type which cannot be interpreted as 
a results.of scarring. Phase III is 
eliminated. 

VALUE 

1 

2 

3 

4 

5 

:tJOTE: 

123 12 3 

1 2:3 12 3 

12 3 12 3 

123 1 23 

123 1 2 3 

Absence of any ridges extending 
above the base line between re
curving ridges I, 2 and 3. In 
the second example, the ending 
ridge between ridges 1 and 2 
does not extend above the base 
line and is not considered. 

Presence of an additional ridge 
extending 'abov~ the base line and 
on the right side of the core . 
between recurving ridges 1 and 2. 

Presence of an additional ridge 
extending above the base line 
and on the left side of the core 
between recurving rfdges 1 and 2. 

Presence of an additional ridge 
extending above the base line and 
on the right side of the core 
between recurving ridges 2 and 3. 

Presence of an additional ridge 
extending above the base line and 
on the left side of the core 
between recurving ridges 2 and 
3. 

If additional ridges extending above the base line are presen 
on. both the right and left sidesof the core in dny of the 
aforementioned categories, the" r.·idge on the right side will 
take preference and the appropr:~ate value assigned. 

Exhibit a-18 (Continued) 
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B-15 The Five Finger Classification System 

The Five Finger Classification System .and slight modifica

tions of it are used by the following agencies who responded to 

the survey questionnaire: 
. . 

• Los Angeles Police Department 

• 
• 

Los Angeles County, California Sheriff's Office 

Dade County, Florida Public Safety Department 

.' Kansas Bureau of Identification 

• 

• 

Boston, Massachusetts Police Department 

Minneapolis, .Minnesota Police Department 
East Orange, New Jersey Police Departm~nt 

• New York Division of Criminal Justice.Services 

The Baltimore, Maryland Police Department is planning to 

use the Five Finger Classification Scheme in a latent fingerprint 

identification system which they will be implementing in the near 

future. In the Five Finger Classification System, t~e only para

meters employed are the basic pattern type and the ridge count 
for loops. The inked fingerprint impressions' for the right and 

left hand are maintained on separate cards for each subject in 
'f' t' , t of f~ve a.~g~ts indi-the file. The basic class~-~ca ~o~ cons~s s ~ ~ ~ 

eating the pattern type observed in the five fingers whose 

fingerprint images are on the card.\ Th~ variousB:~lttern types 
are assigned numerical symbols acco~ding to thefoilowing table", 

Pattern. Type 

Amputated Finger 

Arch 

Tented Arch 

Right Slope Loop 

Left Slope Loop 

Plain Whorl and Central 
Pocket. Loop 

Double Loop . , 

Accidental 

Scarred or Mutilated 
Pattern. 
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Numerical Value 

0 

1 

2. 

3 

4 

5 
.' '. 

6 

7 

8 

f 
1 
t 

>. 

The filing sequence for each hand is from 00000, 00001, 

00002, and so on to 88888. In areas of the file where large 

accumulations of cards occur, such as in the all loop sections, 
subdivisions may be made by ridge count or ridge trace. For . 

example.,- in an all loop section, the FBI extension method for 

this system suggests that values of Sf M, or L, for small, medium, 
or large, be placed over the classification for the pattern of 

the index, middle, and ring finger according to the ridge count 
of the particular finger. Exhibit B-19 gives the range of ridge 
count value which results in assignment of the small, medium, 

or large. characteristic to the respective fingers. Other exten

sions of this system are possible. For example, the Boston Police 
Department also includes information concerning the ridge count 
on the thumb and little finger. 
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Exhibit B...:19 

Five-Finger classifi9q,tion ~ystem 
Ridge count Extens~on.Cod~ng . 

Scheme for All LOOP Port~on of F~le 

INDEX FINGER' 

Ridge counts 1 to 5 ar6
i
given the value of S 

2 . n the value of M Ridge counts 6 to 1 are g~ve 
'Ridge counts 13 and higher are given the" value of L 

MIDDLE FINGER 

Ridge counts 1 to 8 are given the value of S 

t 14 are. given the value of M Ridge counts 9 0 

Ridge counts 15 and higher are given the value 

RING FINGER 

Ridge counts 1 to 10 are given the value of S 
to 18 are given the value of M 

and higher are given the value 
Ridge counts 11 

Ridge counts 19 
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'B-16 The Datum Classification System 

The Datum single print classification code,was d~feloped 
,for use with an automatic search and retrieval system being 

installed in eight cities in the Stat~ of New Jersey. The re

spondents to the survey questionnaire who will be installing 

this equipment were the cities of Elizabeth, Jersey City, Newark, 

Paterson, a~d Trenton. In the Datum scheme, eight characters are 
uS,ed to describe the pattern type, the 'ridge" count for loops, 

the tracing for whorls, the tented arch type, core type, delta 

type, the scars near the core, and the island coqnt. The 
<-, 

classification scheme calf" be described in terms of. the matrix 

shown in Exhibit B-20. Along the vertical column are numbers 

from 1 through 8 which indicate ~he eight characters in the 

classi.fication code. Along the horizontal direction are the 

numbers 0 through 8 for the basic fingerprint pattern. The 

first digit indicates the finger number. and the second digit 

indicates the pattern number as shown in the,exhibit. The third 

and fourth digits are used to describe the core type for each 

particular pattern. The fifth digit is used to describe the 

race of the individual and whether or not there are islands in 

the loop pattern. The sixth digit is used to describe the delta 

in the loop pattern or whorl tracing and the seventh and eighth 

digit are used for loop ridge count or delta descriptions. 
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. PA'l'l'Ef.N 1.MPUTATIOl .. .. 

2 0 
.CORE 
~);; 

0 3 
CORE 

.• TYPE 0 4 
ISLANDS 
RACE 

5 
O=Blac:k 
5=White 

LOOP 
OELTA 
W/TRACE 0 6-
.L/RIDGE 
camT I:. 
W/DELTA 0 7 
L1RJ:DGE 
COON'!' & 
W/DEL'rA 

·0 8 
-', 

b:1 
U1 
U1 

i_. ::._ ~ __ . 

Exhibit B-20 

Datum Classification system Coding SCheme 

USE THE FINGER NUMBER FROM FINGERPRINT CARD 1 = 1 10 = 0 

PLAn1ARCH "TENTED RIGID' LEFT . PLAIN "'HORr. DCUBLE- )\CCJ:DENTALS SC1\."-~ 
p.J!CH SLANT SLANT or CEN':mA!. WHORL OR 

LOOP· 1,OOP POCKET LOOP LOOPS HUTlLATEQ 

I 2 3 4 5 6 7 8 
sc}:~ , SCAR l.'A'l"l'ElU< 

O=None O=None - 0 'tiPE: 
~:::Scar l=Scar LOOP CORE TYPE WHORL LOOP PRINT 

Appeax:s Appears CORE TYPE APPEARS 

Use Loop Core Chart TYPE CORE '1'0 BE 

Use Chax:t Use Chart 

TYPE TENT \'mORL LOOP 
ISLANDS l=Upward Thrst LOOP CORE TYPE CORE TYPE 0 0 O=HoIslands 2=Angular . TYPE CORE 

l::Isl?n.qs 3=R/Slant Loop -
4=L/Slant LOOp 

NUMBER OF ISLAND~ IN CENTER CIRCLE 
B 1I0tl ••••.••• NONE ......... ftft ••••••••••••• 

tl S" l-1 '-
O=Bladl: O=Bl~ck L .. .l ...... " •• ONE ...... "' •••• ~ ............. ~u6-n E O=Blac'k ' O=Black 
5=W11ite S=l-1hite A .. 2 .......... ~lO .... ,... ......... _ ............... 1t7n I 

5=White S=l'Tnite 
C "3" ••••••• Tb'"'REE OR MORE •••••••••••••• tl 8 ff T 
1< ff4tr ••••••• ~ ON CORE ••••••••••••••• ,.119" E 

~I 
WHOP..L TRACING 

0 0 
DELTA TYPE O=Unab~e to tra,ce 

0 0 Use Delta Chart 
l=Inner. 
2::::~1eet 

3=O.lter 
I 

I LEFT DELTA TYPE 

0 0 0 0 LOOP Use'Delta Chart 

RIDGE ,. 

0 0 COONT RIGHT DELTA TYPE 

0 0 Use Delta Cha:r:t 
L;-J 

"'~ 

~\ 

:e: 0 PI n- o.. til 0.. 

I~ 
1-'- 0 l:l Ii Cl> Cl> 1-'-IT 0.. 0.. PI til PI \!l -p- I-'- 0 0 Ii 1-'-

::1 g: 1-'- Ii 0 n-
Cl> \!l ::1 1-" ;::r.:. 
.PI Cl> \!l tr ,/! 0 

~ ~ 0 til CD 'Ill I-' p- o 0 H,,:::'::;:' ::1 III CD Cl> p- o 0 I-h f;!. til 
0 CD Ii Ii 1-" 00 (') (') 
I-h a CD ::1 Ii 1-'- 1-" 1-'-CD :;: ~ CD I-h ::1 ::1 rt rt p- CD rt 1-'- n 0 p- c 0 0 Ii Ii 0 1-'- 1-'-CD Ul Ii 1-" 

~ ~ ::s CD 0.. I-' ~ Cl> ~ ~ "d 0.. Cl> til 

~. ~ 1-'- PI PI -PI I-' .. 0 n- n-rt rt rt ~ 1-" 1-" IT 0 PI rt CD 
CD CD Ii CD Ul 00 Ii 0 0.. ::1 .. !-O g. 0 i ,--.c- ::1 I-' 1-" (T C p- Ul PI Ul CD '0 1-'- CD 1-'- ' rt il" Ul n- o.: III '0 l:l 0 ~ ~ Ul PI rt S CD "d 1-'- ~ PI rt CD I't:J CD ~ 0 Ii CD ::1 1-'- 0 Ul CD 0 Ii rt ::1 I-' :::r ::1 1-" g: 0 0 

t%J~~ 0 CD CD 8 ::1 
s.'U"d p- w_ t:1 <: CD ·CD CD C CD PI. 1-'- .. .. ::1 "d Ii tr Ul 0 PI 

1-'- 1-'- 0 Ii 1-" rt Ii 0 rt' 0 1-" ~ 1-'- ~ C Ii 0- 0 
Ul tn CD lQ 0 ::1 CD 

~ ! I CD ::r ::1 "d N rt PI ~ rt 
III I-'~ 0 Ii 1-" 
Ii "d 0 III rt C , 

~ 1-'- CD s:: 0 :.:r rn j ::1 .. ::1 n- CD .1 CD 0- n- CD £F Ul rt 1-'- 0- Ii 
Cl> 0 CD I-h Ul CD PI Ii PI I-' 0 1-'-
Ul rt rt Ii PI Ii Ul 

CD PI Ii 'tI PI til I-' CD :s: CD Ul rt 0 1-'. 0 Ul rt k: 0 s:: Ii 1-'-
0 ::r "d to Ul III PI 

I 

\' 

0 CD CD Ul CD 0 I-' 
i 1-'- ... 0- 0 

PI Po Ul ! , rt rt (D 1-'- I CD 0 ~ 

I 
.Q.. 

J 
.,~- ,.1 
~~Ji~ I,';; 
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U1 
0'1 

"" 

COWMN#l 

Finger Number 

Right Thumb =1 

Right Index = 2 

Right Middle = 3 

Right Ring = 4 

Right Small = 5 
Left Thumb = 6 
Left Index = 7 

Left Middle = 8 
Left Ring = 9 

Left Small == 0 

.. 

COLUMN 17 

LOOP TYPES 

~ 

Exhibit B-:U 

The cincinnati Classification system Coding SCheme 

FINGERPRINT CHARACTERISTIC CHART 

COLUMN #2 COLUMN #3 COWMN #4 COLUMN #5 COI.UMN #6 

Pattern Type Ridge Count Core Type Delta Type Delt'a Ring 

Amputation 

Arch 

Tented Arch 

Right slant 
,loop 

Left' slant 
loop 

Plain Whorl 
and central 
pocket loop 

Double loop 
whorl 

AcCidental 

Scarred or 
mutilated 
pattern 

or Tracing Number 

= 0 No code used = 0 No code used == 0 No code used = 0 No code used == 0 

== ]. No code used == 0 No code used = 0 No code used =0 No code used = 0 

. 
Angular = 1 

I == 2 Upthrust == 2 No code used .:::: 0 No code used = 0 No code used = 0 
Loop == 3 

RIDGE CaJNT Use loop core; Use delta type; , Use delta ring; 1-3 = 1 10-11 = 5 =.3 4-5 = 2 12-13 = 6 see Column #7 see Column #9 see Column #9 

6-7 = 3 14-16 == 7 Use loop core; Use delta type;' Use delta ring; = 4 8-9 = 4 17-21 == 8 
22 out == 9 see Column #7 see Column #9 see Column #9 

By tracing Use whorl core Use delt~ ,type Use delta ring; 
=5 

Inner == 1 see Column #8 in Column #9 see Column #9 Meet = 2 
Ou.t = 3 see rule #2 

!!Y tracing Use loop core Use delta type Use delta ring; = 6 Inner = 1 
Meet = 2 

in Column #7 i . in Column #9; see Column #9 

Ou.t == 3 
see nile #1 see rule #2 

" 

Use delta type Use delta ring; 
= 7 No code used = 0 No code used "" 0 in Column #9 i 

see rule #2 see Column #9 

, 
PATTERN TYPE No code uSed == 0 Use delta type Use delta ring 

==8 as print appeared if evident i if if evident or before scar if not code as a approximate ring evident; if not 
use numeral 8 scar. number. 

- Ill, 1.1111m_ '. 70' "'. 'P71 '; T" 10 
I .. . I ~ 

.~ 

=========r==~======~ 
COLUMN #8 COLUMN 19 RULES TO FOLLOW 

rwvw...,. .. WHORL '...u".!:.i) 

8 0 6 -0-

(0 6) ~ -1-

DELTA TYPES 

BifurcatiqD 

An abrupt 
Ending Ridge 

1. Vse highest riSing core; 
if equal use ~eft core. 

2. Always use left delta when 
attempting ~o determine 
type of delta or detta 
ring position. 

3. Appendages and bifu~cations 
do not spoil recurves in 
the core area. 

aD rID (ill) (0 :-:-3 1/ I 9 S -2-~ A Dot 
t\.J' 

4. Rod. IDUst come to the 
shoulders to be considered 

When attempting to define core! 
areas, the drawings at left a~e 
to be, used as guides. 

I 
IJ 

-3- e 8 ~ 8, -3-

-4-0 @@0-4-

" 

-5- 9 g $ <) -5-

-6-~~~~ -6-

All other cores not 
All other cores not . conforming to ((U) -7-
00llfo ... 1og to above -7- above ill I 
examples. I examples. \ U 

1 ! I 
-8- Scarred in core. -8-

A Short Ridge 

A meeting of 
Two Ridges 

A point onfInt 
recu~ing ridge 
nearest to center_ 
and in front of '\--
type lines. I 

Scarred Delta 

'( 

Note that some whorl cores run 
clockwise while others run in 
counter direet~on: 1\ 

Also note that some cores are 
oblong while others are more 
rounded. 

Cores do not need 
fectly round. If 
bles cir<~leJ that 

~ 

to be per
core resem-
18 enough. 

In gener41, Henry Rules always 
apply, except those changed by 
fast rules above. . 

If delta ring falls on the delta, 
use inner number on the delta 
ring. 

If delta does not appear on 
rolled impression and is beyond 
number 6 ring code as scarred 
delta in 17 ring* 
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B-IS The Texas bepartrnept of Publ~.s ..... Safety Classification Scheme 

The TeXas Department of Public Safety, Identification and: 

Criminal R~cords Division has developed a single fingerprint 
\ 

classificatl>QP sy~:tem for use with the Miracode search and re-
'"'-:.~-~-' 

trieval equipment. In addition to the Texas Department of Public 
Safety, the following five respondents from Texas also employ 

this equipment and coding scheme: 

• Austin Polic7 Department 
• Brownsville Police Department 
• Galveston Police Department 
• Harlingen Police Department 
• McAllen Police Department 

Six characters are used to describe the pattern type, the 
core type, the delta type, the minutia count for the core, and 
the minutia count for the delta. Exhibit B-22 illustrates how 
the fingerprint parameters are classified into the six digit 

'c 

coding scheme. The Battley glass is used for measuring infor-' 
mation concerning the core type and minutia. 
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Exhibit B-22 

THE TEXAS DEPARTMENT OF PUBLIC SAFETY CLASSI~ICATION SCHEME 

DIGITI 
ENTIRE PRINT 
PATTERN TYPE 

o - Ampt. 
1 - Arch 
2 Tented Arch 
3 - Right Slope Loop 
4 - Left Slope Loop 
5 - Plain Whorl 
6 - Central Pocket Whorl 
7 - DOUble Loop Whorl 
8 - Accidental 
9 ... Mutilated (can't read) 

DIGIT 1 
POINT NEAREST CORE 

TOP HALF OF 3/16" CIRCLE 
TYPE OF IDENT. POINTS 

o - No ID points or scar 
1 - Ending ridge right * 
2 - Ending ridge left * 
3 - Bifurcation right 
4 - Bifurcation left 
5 - Short ridge dot 
6 - Island 
7 - Bifur w/ending ridge(s) 
8 - Dbl Bif-ur same ridge 
9 - Dbl Bifur two ridges 

or more 

COLUMN I 

DIGIT 2 
COMPLETE 3/16" CIRCLE 

CORE TYPE 

o - n Plain recurve 
1 ~ (f\ Recurve with 1 rOd 
2 .,.11'1\ Recurve w/mult. rods 
3 - n Any spoiled recurve 
4 -6) Clockwise twist 

DIGIT 3 
COMPLETE 3/16" CIRCLE 
NO. OF IDENT. POINTS 

o - None 
1 - One & Two 
2 - Three & Four 
3 - Five & Six 

5 -tV Counter-clockwise tw.i.st 
6 ... a Complete enclosure 
7 -~ Non-conforming 

4 - Seven & Eight 
5 - Nine & Over 
6 

8 -4 ... Upthrust 
9 - Scar 

COWMN II 

DIGIT 2 

COMPLETE 3/16" CIRCLE 
DELTA TYPE 

o -:::t Ridge dot 
1 -~ Bifurcation 
2 -~ Ending ridge 
3 -.::t Ridge 
4 -.::::R Enclosure 
5 - Non-conforming 
6. -
7 -
8 
9 - Scar 

* - No attachments 
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7 
8 
9 Scar 

DIGIT 3 
~POINT Nr::AREST DELTA 

TOP HALF OF 3/16" CIRCLE 
TYPE OF IDENT. POINTS 

a - No ID points or scar 
1 -
2 -
3 -
4 -
5 
Q 
7 
8 
9 

Ending ridge right * 
Ending ridge left * 
Bifurcation right 
Bifurcation left 
Short ridge or dot 
Island 
Bifur ,.,,/ending ridge (s) 
Dbl Bifur same ridge 
Dbl Bifur two ridges 
or more 
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B-19 The Del-Core S¥stem 

The Del-Core System is used by the Vermont State Police 

in their latent fingerprint identification system and uses up 
to four characters to describe the pattern type, the core to 
delta distanct;, and the core size. In the Del-Core System, 
the Battley reticule is used for making measurements on the 

fingerprint image. This classification system was developed 
by the p.olice departments in Canada and adapted for use by 

the Vermont Department of Public Safoty. In this system, the 

thumbs and the index, middle,.and ring finger are all classi

fied but the little fingers a:r-e not. The fingerprint images 

are made on specially perforated cards so that the thumb print 
of each hand can be detached and separated from the prints of 
the remaining four fingers, thus a set of ten fingerprints 
results in four separate cards which are filed in four separate 

files. There is a file of left tqumbs, a file of right thumbs, 
a file of cards containing left index, middle, ring, and little 

fingers, and a file of cards containing right index, middle, 

ring, and little fingers. The thumb cards and patterns are 

classified with up to four characters while the. three fingers . 
classified together are so done with a two character code. 

Exhibit B-23 shows the parameter coding for the Del-Core classi
fication system. The left hand column indicates the various 
patterns that appear in the fingers. The second column indi

cates the first character of the coding which is the standard 

numerical indication of the basic pattern type. The third column 

indicates the secondary classification for those patterns which 
are given a secondary classification. The fourth column shows 

the sub-secondary classification which is the two-character code 

applied only to the thumbs which d'isplay either whorl or central 

pocket loop patterns. These two charac.ters represent the two 

distances indicated in the exhibit. 
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Exhibit B-23 

PARAMETER CODING POR THE DEL-CORE CLASstPICATION SCHEME 

PATTERN 

Arch 

Tented' Arch 

Radial Loop. 

Ulnar Loop 

Whorl 
Central Pocket 

Twin Loop 

Accidental or 
Composite 

Scarred or 
Amputated 

Loop 

PRIMARY 
CLASS 

], 

2 

:} 
~} 
6 

7 

8 

SECONDARY 
CLASS 

Core-Della 
distance 
(A-H) 

SUB-SECONDARY 
CLASS (THUMBS ONL~L 

Core Size 
(A-H) 

fcere-left delta (A-H) 
tCore-right delta (A-H) 

Upper inner
rnbst ascend
ing loop to 
lower inner
most recur
rence of 
descendin~, 
loop distance 
(A-H) 

)361 

." 
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B-20 The Norfolk System 

. The Norfolk Classification Scherneis an eight character 

classification system employed by the Nbrfolk, Virginia Police 
Department and also used by the Columbus, Ohio police Department. 

The eight characters are used to code the pattern type, the . 
ridge count for loops, the tracing for whorls, the tented arch 

type, the ridge count for whorls, the core type, the delta type, 

the core to delta distance, scars near the core, tented .arch 

measurement, the whorl sub-pattern, loop sub-pattern, ,and the 

island count. ,Exhibit B-24 indicates in matrix form the coding 

scheme for this classification system~ The first digit indicates 

the standa:t~o. pattern tYE,es for those pattern types in which 
additional information (J~n be used in the classification., the 

subsequent, digits .indicate how that is coded. 
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Exhibit B-24 

CODING SCHEME FOR NORFOLK C LASSIFICATION SCHEME 

CHARACTER NUMBER 
PA'l"rERN TYPE 1 2 3 4 5 6 7 

Plain Arch 1 0 0 0 0 0 0 

Tented Arch 2 
Core Type (from chart) x x 
Sl'ope pattern 1-4 
Platform ridge 

(Circle Reading) 1-8 
L 
(~ _J 0 

Islands 0-3 
Scars 

L oops (Right/Left Slope) 3/4 
Core Type x x 

Location of Delta 1-8 
Ridge Count 1-9 
Type Loop 1-5 
Delta Type 1-9 
Islands 

. Wh orIs 
Plain or Centri':l1 pocket 5 
Dual 6 
Accident or Lateral Pockets 7 

Core Type x x 
Left Delta 1-8 

Tracing 1-3 
Right Delta 1-8 

Ridge Count 
Whorl Type. I 

1-9 
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L HOOD-TAYLOR 
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PALMPRINT CODING SYSTEM 

Edited material from Hood-Taylor Coding Manual. 
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THE HOOD-TAYLOR BASIC PALM 

PRINT CODE SYSTEM 

Since palm prints were first recognized by the courts as 
) 

a certain means of identification and as crimes frequently oc-

cur where the only evidence found is a portion of a palm 

,print, attempts have been made to devise a way of retrieving 

that part of the palm that was found at a crime scene without 
,-, 

looking through several thousand palm prin'cs on file, which 

have been filed numerically. 

Identification officers have long realized that some form 

of coding or classification for these prints which would per

mit chance impressions being searched with a view to identi-

fication would be of inestimable value to all fingerprint 

bureaus. Such coding system would have the effect of turning 

these dormant files into live ancillaries to the existing 

single fingerprint collection. 

Although there have been various methods devised for 

classifying the riiLge patterns of human palms, palm prints 

files are not generally included in identification bureaus 

in the united States. 

Inasmuch as identity by impressions of· the'se areas of 

the body has legal precedence in this country, as well as 

elsewhere in the world, it is believed by most identifica

tion officers that some type of palm print system should be 

devised that would facilitate rapid identification. In the 

'past, the adaptability to convenient recording, classifying, 

C-l 
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and filing of palm/prints has limited it to a secondary 

position as a. means of identification. In most bureaus in this 

h 1 't sArves as an ad.J'unct to finqerprints country, t e p~ m pr~rt c . 

when the latter can no ~ n ~ • t he eWlployed in some specific instance 

for one reason or another. 

far 

:It is an accepted f r4ct J::,y identification officers, so 
1/ 
1\ 

, co" '~1c'erned, that nO two individuals as palm pr~nts "are • 

have the same papillary ridges in their fingers, palms of 

hands;, soles of fee,t, and their toes and that comparisons of 

sucb prints is atJositive means of identification'. It is 

an Undisputable conclusion that there is but one physiolo

gical basis underlying this method of identificat:'Lon f that 

the phenomenon by which identity is thus estah1.ished exists, 

not only on tbe bulbs of the fingers, but also is oontinuous 

and coexisting on all parts and in all sections andsubdi

visions of the palmar sur£ace of the human hand. 

With this in mind, we devised a Basic Palm Print Code 

System which we named and labeled the Hood-Taylor Basic 

Palm Print Code Syst~m. This basic system is designed so 

that added information can be coded in as required in a 

follow-up to this basic code. The Hood-Taylor Basic Palm 

Print Code System. is to be used in an automated system such 

as the IBM Key Punch or Kodak Miracode System. The IBM 

system i's good ( but is considerably slower than the Kodak 

Miracod.e system in searching several thousands of prints. 

The deV~lopment of our coding system has solved the 
'<./ '7;1 ,. 

problem qf retrieVing and comparing palm prints rapidly. 

This system was devised to be used in the kodak Miracode 

machine. 

The palm prints are photographed and coded on micro-. ' 
film by means of the Kodak Miracode Input Machine. Thou-

sands of prints can be eliminated in a few minutes. Latent 

palm prints can be compared directly on the viewing screen 

of 'the Miracode Machine without the aid of the master palm

print :l=ile. 

The Hood-Taylor Basic Palm Print Code System method of 

identification has fantastic advantages and many tedious 

hours of work on the part of a person can be saved when 

search of a palm print is being made. This method of palm 

. prints tdentification is simple and can be used by one who 

is familiar with the art of fingerprints. It is a basic 

system and additional information can be added at any given 

time. 

The Hood-Taylor Basic Palm Print 90de System was de

veloped by Captain James L. Hood and Captain Singleton C. 

. Taylor of the Shreveport Police Department, Shreveport, 

Louisisana with the full cooperation of Commissioner of 

Public Safety George D'Artois and Chief of Police T.P. 

Kelley. \' 

Additional information may be obtained by writing 

the Shreveport Police Department, Identification Bureau, 

Shreveport, Louisiana,.zip code 71102, Attention: Captain 

C-3 
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J. L. Hood, Director or captain S. C. Taylor, Assistant 

Director, or by telephoning area code 218-1-422-1662. 

. , 
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PALM PRINT PATTERN ZONES 

P~lm ~rint pattern zones have been divided into four pat

tern zones consisting of the following: 

Thenar Zone: This is the large cushion at the base of the 

'thumb. On it may appear loops, whorls, or a combir,:ation of 

them. On some palms there is no pattern at all, just a lot 
I 

of more or less ridgesCthat are straight. In other palms, 

there may not be any loops, whorls, or etc., but may contain 

irregular ridges that approaches an arch type pattern, but 

are known as oddities. 

Hypothenar Zone: This zone contains the large cushion below 

the base of the little finger. It, too, may contain loops, 

whorls, and various patterns. 

Palmar Zone: This is the area located at the base of the in-

dex, middle, ring, and little finger. There is a broad del-

ta at the base of each finger. It, too, may contain loops, 

whorls, or a combination of them, or may have no pattern at 

all. 

Carpal Delta Zone:, This delta is located about the center of 

the palm, down near the wJ:;'ist. In some cases, there is no 

delta found in this ?one. ". 

When a loop opens toward the ulnar bone, it is called 

an unlar loop. If it opens toward the radius bone, it is 

known as a radial loop. Bu.t, if the loop opens toward 

C-5 
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the finger, it is known as a distal loop and if toward the 

wrist, it is called a proximal loop. For the purpose of 

cod:i.ng, the terminology11ulnar ll and "radial" loops are 
, 0 

known as right and left slope loops. All the 'above informa

tion related to the palm is considered in the classification 

of coding of this system of identification. Each zone of 

the palm is considered alone for the Miracode System. Al

though each of the four zones; Thenar, Hypothenar, Carpal 

Delta, and Palmar zones are coded separately, all coded 

zones can be used alone or together in the Miracode System. 

Each zone of the palm will be governed by the rules 

established for this system. Examples are presented in or

der to aid in the understanding "and use of the palm print 

system in regard to its use in the Miracode System. 

The basic system is designed so that added information 

can be coded in as required in a follow-up to this basic code. 

It is believed that this palm print classification when 

coded into the Miracode System, will be a great advance in 

crime detection for law enforcement agencies allover the 

world. 

In:tormation that is added to each palm print will be 

as follows: race and sex, Digit Ii date of birth, Digit II; 

and Digit III, the year of birth. The type of crime can be 

utilized, if desired, in another column of code. 
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THENAR SECTION 

Column I 

This is the thumb side of the palm d an may contain 
arches, loops, and whorls. For Miracode purpose.~ this sec-
tion is broken down into three digits of code, namely: 

.Pattern, Core, and Scars. 

1. Pattern: This is located in Digit I of the Mira-

code Retrieval. There;~ay be loops, arches, te t d h n"e arc es, 

whorls, oddities or a multiple of each. In many cases, 

there won't be any type of pattern, only a straight open 

field of ridges, but if there l.'S no th o er type pattern, the 

arch type pattern will be used in cases where the ridges 

tend to curve in an arch shape, but not exactly copforming 

to an arch. The first Digit is called the pattern. area. 

It is coded to the type or t f ypes 0 pattern in this section 

and has different patterns or combination of p.atteJcns, which 

are listed as follows: 

O=No pattern 
l=Arch or Tented Arch. 
2=Distal Loop 
3::;Proximal Loop 
4=Wl).orl 
5=Multiple"pattern (same type). 
6=Multiple pattern (different type). 
7=Oddities only. 
,8=O~dities plus any pattern. 
9=Dl.stal and Proximal Loop. 

Number" five (5) is tlse-d where there are two loops 

flowing in the same direction or two whorls, regardless as 

to the type or flow. Listed below are the ten digits of 

code with an explanation of each. 
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0= When only an opBn field or ridges with little or 
no curvature and lack any type of pattern. 

1= for this digit, any fairly sharp curve of ridges, 
but lack any other type of pai;tern. 

~= This is a looP that flows or tends to flow toward 
the ftngers of the hand. 

I,' 

3= This is a loop that flows toward the proximal of 
the hand. 

4= The whorl may 'be a d0uble loop whorl, almond shaped, 
central pocket or plain. 

5= ~his means that al~ patterns in this zone are the 
same type, such as all loops or all whorls. 

6= This means that the patterns in this zone may be 
whorls ,loops I arches, or oddi tie'-g . 

7= This is not a designated pattern, but an odd shape 
of ridges which do not conform to any known type. 

s= This may be any odd shap~ ridges and any type of 
pattern. 

9= ~~en two loops flow in the opposite direction. 

2. Core: The core is composed of various shape ridges I> 

that are located in center of the pattern. It is determined 

by rods and ridges located within the innermost recurving 

ridge. If there are more than one pattern consisting of 

lOOP or whorls the pattern nearest to the carpal flexure 

will. 1::>e considered only! for the cor~ identification. The 

code chart is self-explanatory. 

3~ Scars: In this column, all scarS within,this area 

will-be considered. In caseS where there is multiple type 

~\cars I including a jagged puncture type scar or diagonal 

scar, it will be considered as a vertical or horizontal 

C-a 
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multipl$ scars, code #7. Th 
e scar should be at least 10 rom 

in length before it is considered a scar. 

" 

I" 
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HYPOTHENAR 

The Hypothenar is that part of the palm located on the 

ulnar side,of hand. This part of the palm contains friction 
(, 

ridges and may have va.rious type of patterns. The patterns 

may be whorls, loops, or a form of tented arches. In some 

palms, there may be one or more of these patterns and in 

others, there may be a complete absence of any known pattern. 

For code purpose, all patterns and non-conformery pat-

terns will be consid(;~red. The loop pattern will.normally 

flow from right to left or vice versa and will be coded 

right and left slope loops. In some instances, there may be 

two loops flowing in the same direction. and in others, they 

may flow in opposite directions. This zone may have a com-

bination of various patterns and will be coded accordingly. 

One thing to remember is that the loop or whorl pattern 

closest to the Carpal Flexure will have its core'type con-

sidered. 

The Hypothenar will receive three digits of code: Pat-

tern, Core, and Scar. The Scar can be of great value in, a 

rapid search of the flIes, and should be considered very 

carefully. Be sure that it is a permanent scar and. that it 

is large enough not to be overlooked on a latent. 

This zone will appear in Column II of the Miracode ma

chine as follows: 

C-10 
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Column II 

Digit 1- Pattern 

Digit 2- Core 

.Digit 3- Sear 

See Code Chart. 
c. 
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CARPAL DELTA ZONE 

Column III 

The Carpal Delta zone'has three poi~ts of identification 

for Miracode pu'rpose, broken down as follows: 

1. Digit 1- Measurement from delta to Carpal Flexure. 
This is done with a millimeter scale. Delta type can be 
used instead of millimeter measurements. . 

2. Digit ~II- First 1.0. point above the delta flowing 
outward toward the hypothenar field. Tl)e first I..p. Point , 
will be a bifurcation ending ridge, island, or short ridge? 
if they are located within the 3/16 inch disc. ' Tfthe above 
characteristics are not within the ,disc~ then a ridge dot· 
can be used. 

3. Digit III- Second I.D. point above the delta and 
wi thin the 3/16 inch dis'c is obtain,ed after the first I.D. 
pOint is made. In some cases, the~',e may be no second I .'D. 
point. The same rule applies asfo'r first 1.0. point. 

4. In order to obtain the 1.0 .. points, the 3/16 inch 
disc is placed on the delta facing toward the hypothenar 
field and the first and second 1 .. 0. points are taken from 
within the disc. 

5. All reference points are to be considered that are 
located above the delta. This will include the type line if 
so located but not any ridge that is connected to the delta. 

6. Whenever there are two i.D. points that are the same 
ridge count distance, the point to the right will be consid
ered the first 1.0. point and the point on the left will be 
the second 1.0. point. This is to your right and your left 
as you look at the print. 

7. A scar located below, the delta will be coded as a 
scar in lieu of the millimeter measurement. 

8. Whenever a scar is located above the delta and within 
the 3/16 inch disc, then the code for the first and second 
1.0. point will be the scar code. 

9. In some cases, the whole carpal delta' zone may be 
obli terated by a scar;' 'when, this o.ccurs, all three digits 
of code for this zone will receive the scar code numbers
for example: 9 9 9. 
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10. 1:0. points that ~re connected with the delta will 
no~ be cons~dered when obta~ning the first and second 1.0. 
po~nts. 
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PALMAR SECTION 

This zone is broken down int.o the following: index and 

middle, middle and ring, and ring and little fingers. In 

most cases, the pattern will be located between the fingers.

Whenever a scar is found in this' zone, the appropriate code 

will be given. See code chart. 

EXAMPLE: 

Digit I 
Index and Middle 

PAT..lMAR 

Digit II 
Middle and Ring 

Digit III 
Ring and Little 

Always begin the code with the index and middle fingers 

and proceed t.o the ring and Ii Ii ttle fingers. 
;' 

The Palmar zon~ where loop and whorls are located could 

be classified the same as loops and whorls in a fingerprint 

if so desired. 
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DEFINIT!ONS 

CARPAL DELTA- The delta that is located above the wrist or 
carpal flexure and is measured in 10 rom section. 

. ' 
DISTAL LOOP- These are loops that the lOQP or core part is 
extended toward the carpal flexure and it flows toward the 
palmar area. 

PROXIMAL LOOPS- Loops that the loop or core part is extended 
'toward the palmar area and it flows toward the carpal flexure. 

SCARS- These have to be a permanent type scar and be at least 
10 rom long or round. ? 

RIGHT SLOPE LOOP- Loops on either hand that the, loop or core 
part is extended toward the left side of the hand and flows 
or attempts to flow out the right side. 

LEFT ,SLOPE LOOP- Loops on either hand that the loop or core 
part is extended toward the right side of the hand and flows 
or attempts to flow out the left side. 

WHORLS- Any type. All whorls are d€signed as plain whorls. 

MULTIPLE PATTERN- Any combination of two or more patterns in 
each section. 

ODDITIES- Any ridges that do not conform to an established 
pattern. Ridges that break or zig zag from their line of . 
flow, regaraless of their direction of flow. 

ODDITIES PLUS PATTERN- Any oddity and any pattern combination. 

ARCHES OR TENTED ARCHED- All coded as plain arches or tented 
arches. 

CARPAL DELTA TYPE- The actual delta itself, where it be a 
ridge dot recurving ridge, ridge ending or bifurcation. 

CORE TYPE- For loops are plain, multiple rods or recurve 
spoiled by appendages, for whorls are clockwise or counter 
clockwise. 

ONE tOOP, PALMAR AREA- One loop only, between any finger of 
the palmar area. 

TWO LOOPS, PALMAR AREA~ Two loops between any finger of the 
palmar area. 

THREE LOOPS, PALMAR AREA- Loops on all three areas of the 
Palmar area. 
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BASE DELTA- Deltas directly at the base of each ringer, 
which will be four. 

INDEX- any pattern that is directly below the index or between 
the index and middle finger in the palmar zone. . , 
MIDDLE- Any pattern that is directly below the middle or be
tween the middle and ring fingers in the palmar zone. 

RING- any pattern that is directly below the ring or between 
the ring anq little finger, including the little finger in 
the palmar area. . ',' 

THENAR- The area of the thumb or radial side of th~ palm and 
used in the first keyboard of code. 

HYPOTHENAR- The flat part of the hand opposite the thenar , 
area, usually the carpal delta is located ~n this area. It 
extends towards the fingers and ends at the palmar flexurE'~. 
It is used as the second keyboard of code. 

CARPAL DELTA-- This is the delta located in lower edge of the 
Hypothenar zone and will be coded as a separate zone. Three 
digits of info;rmation will be considered. See code chart. 
Xt will be used in the third keyboard of code. 

PALMAR- The area directly below the base of the fingers; and 
is used as the fourth keyboard of code. 

, . 

PALM PRINT- The ridges of the hand from the base of the fin
gers at the palmar area to the heel of the hand at thf~ carpal 
flexure. It includes four areas which ~re the thenar, hypo
thenar, palmar and carpal delta areas. 
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PATtERN 

0= No Pa,ttern 
1= Arch or tented arch 
2=.Distal Loop 
3= Proximal Loop 
4;=: ",r:lOrl ' 

Same type-
5= Multiple pattern 
6= Different type 

multiple, pattern 

7= Oddities only 
8= ,Oddities ,plus any 

pattern 
9= Distal & Proximal 

Loop 

THENAR 

'CORE 

0= No Core 
1= r'l Plain 
2= fiI·, One rod 
3= t1iJ ~u1tip1e 

"/7" 'Rods' 
4= / /. Spoiled 
5= g Clock.V7ise 

6= @~, 

7~ @ 
8=t 

Counter 
Clockwise 
Plain Recurve 
Arch 

9=t Tenteu Puch 

SCARS 

0= No Scars 
1= Vertical Scar 
2= Horjzonta1 scar 
3= Vertical scar through pattern 

4= Horizontal scar thru pattern 
5= Vertical multiple scars 

6= Hor'1,zontal mu1tip1{: scars 

7= Vert. & Horiz. multiple scars 
8= Jagged puncture type scar 

9= Diagonal Scar 

* 115 Is used where there are two loops flowing in the same direction or two whorls, 
regardless as to the type or flow. 

PATTERN 

0= No pattern 
1= Arch or tented arch 
2= Right slope loop 
3= Left slope loop 
4= Whorl 
5= Same type multiple 

pattern 
6= Multiple pattern 

different types 
7= Oddities only 
8= Oddities plus any 

pattern 
9= Right and left 

slope loop 

HYPOTHENAR 

CORE 

0= No Core 
1"'.{) 
2== (i) 
3= ~ 
4= r I 
5'" 0 
6= @ 
7=@ 
8= Arch 

Plain 
One rod 
MUltiple 
Spoiled 
Clockwise 

rods 

Counter 
Clockwise 
Plain recurve 

9= Tented arch 

C-l7 

SCARS 

0= No Scars 
1= Vertical scar , 
2= Horizontal sca~ 
3= Vertical scar thru pattern 
4= Horizontal scar thru pattern 
5= Vertical multiple scars 

6= Horizontal multiple scars 

7== Vert. & Horiz. multiple scars 
8= Jagged puncture type scar 

9~Diagona1 scars 

1 
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LOCATION 

0= No Delta 
1= 0-10 mm 
2= 11-20 nnn 
3= 21-30 rom 
4= 31-40 nnn 
5= 
6= 
7= 
8= 
9= Scar below delta 

(only) 

INDEX-MIDDLE 

0= Plain Pattern 
1= Tented Arch 
2= Loop 
3= Whorl 
4= Plain pattern with 

scar 
5= Tented arch with 

scar 
6= Loop with scar 
7= Whorl with sca~ 
8= 
9= 

I· 

CARPAL DELTA .. 

First ID Point-front of Delta Second ID Point 

0= No I.D. Point 
1= Ending ridge right 
2= Ending ridge left 
3= Bifurcation right 
4= Bifurcation left 
5= Short ridge or dot 
6~ Island or enclosure 
7=:: Bifurcation and short ridge 
8= Double bifurcation 
9= Scar 

PALMAR 

MIDDLE-RING 

0= Plain pattern 
1= Tented Arch 
2= Loop 
3= Whorl 
4= Plain patt.ern with 

scar 
5= Tented arch with 

scar 
6= Loop with scar 
7= Whorl with scar 
8= 
9= 

C-18 

0= No LD. Point 
1= Ending ridge right 
2= Ending ridge left 
3= Bifurcation right 1 
4= Bifurcation left . 
5= Short ridge or dot •. 
6= Island or enclosure , 
7= B1.furcation and short rid f 8: Double bifurcation II 
9- Scar I 

RING 

0= Plain pattern 
1= Tented Arch 
2= Loop 
3= Whorl 

LITTLE 

4= Plain pattern with 
scar 

5= Tented arch with 
scar 

6= Loop with scar 
7= Whorl with scar 
8= 
9= 

I 
:j 
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(Additional Cqde that may be added) 

PALMAR ZONE 

BASE DELTAS 

The Delta formation at the base of the index, middle, ring and little fingers 

will be known as Base Deltas for coding purpose. 
" 

1. Each base delta will receive three digits of code. 
a. Begin with the index and follow through to the little finger. 
b. Column 6 First· digit .will be //.O if no pattern exist to the left of the 
delta such as a loop, 'Fhorl, etc. 
c. Second digit will be the first "identification point located iu front 
of delta (toward this distal). 
d. Third digit will be the second identification in front of Delta. 

2. The Base Deltas will be brokt;'. dcw71. as follow::;: 

Column 6- Index- Digit 1-2-3 
Column 7- Midd1e- Digit 1-2-3 
Column 8- Ring~ Digit 1-2-3 
Column 9- Little- Digit 1-2-3 

When a pattern "appears in xhis zone,· such as a loop, whorl, T-arch, etc., it 

will receive the appropriate code in the first digit of the column. In the second 

digit, the delta I.D. points that are located to the right of the pattern will be 

coded. The delta to the right means the delta to your right as you look at the Palm 

before you. The reason for doing the above is because many times a partial will 

exist and one can not tell which hand the pattern or del~a ulay be on. 

Examples are given on the following page. 
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Digit 1. 

0 
Delta. Only 

DigJ.t 1 

2 
Loop 

DiS:Lt 1 

o 
Delt:a Only -- -------' 

Diait 1 

2 
T.oop 

EXAMl'LES FOR BASE DJeLTAS 

Column 6- !n(!~ 

Digit 2 EiSit 3 
'3 . 2 

Bif" right . Ridge end left 

COlum:;'- Hln'-d-l-e.--] 

~-------

~iit2 
Bi:!. \eft 

5 
Rid e Dot .--

Column 8·~ Ring 

I Dig:t 2 

Ridge end right 

Digit 3 

5 
Short ridge 

Column 9-1 Little 

f D 

3 
Btf. ri ht 
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PALMAR EXTENSION CODE 

The below code will be used for all four Delta. Base of the fingers. 

Digit 1 

Pattern 

0- Plain Pattern 
1- Tented Arch 
2- Loop 
3- Whorl 
4- Plain Pattern w/Scar 
5- Tented Arch w/Scar 
6- Loop w/Scar 
7- Whorl w/Scar 
8-
9- Scared out 

Example: 
Digit 1 

Column 6 
Index 

Dig:l.t 1-2-3 

Digit 1 

Race & Sex 

COLUMN # 6-7-8-9 

Digit 2 

First LD. Point 

0- No I.D. Points 
1- Ending Ridge Right 

. 2- Ending Ridge Left 
'.'3- Bifurcation Right 

4- Bifurcation Left 
5- Short Ridge or Dot 
6- Is11:md 

Digit 3 

Second I.D. Point 

0- No I.D. Points 

7- Bifurcation/sh.:lrt ri~ge 
~- D0uble Bifurcation 

1- Ending Ridge Right 
2- Ending Ridge Left 
3- Bifur.~ation Right 
4- Bifurcation Left' 
5- Short Ridge or Dot 
6- Island 
7- Bifut'cation/short rdg 
8- Double B:ifurcation 

9- Scar 

COLUMN 115 

Digit 2 

Column 7 
Middle 

Digit 1-2-3 

Digit 2 

Decade 

Example: Born in '51 
5 
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9- Scar 

Digit 3 

Column 8 
Ring 

Digit 1-2-3 

Digit 3 

Year 

Example: 
1 

Column 9 
Little 

Digit 1-2-3 
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EXAMPLE 

o 
4 

. iC iC 
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o I-' t\J W ~ IJ1 '" -..J 0) \0 

EXAMPLE: 10 MM SCALE 

SCALE IN MILLlMETkRS 

The above scale in a cle.ar pl.astic overlay for the measurement of 
the Carpal Delta. In order to determine the length between the 
Carp~l Delta and the Carpal Flexure, place the dot of the circle 
on the delta and check the area that has the Carpal Flexure. If 
the distance is 40nun or over, the code will be "4". 

Plastic Disc for FP Glass --

.3/16 1f Coding.Ci:r;cle--------- -----0 
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EXAMPLE: Carpal Delta 1.0. Points 
- Represents millimeters measurement from CD to Carpal 
Fl:x. L~st.two numbers are the first and second I. D. 
po~nts w~th~n the 3/16 inch circle~ 

-11 -13 -51 -71 

~.62 -21 -61 -61 

-81 -15 -53 -17 

-67 -65 -62 -82 

-51 
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EXAMPLE 

r 
21 

51 31 11 
" 

r 
21 51 12 12 

.$ ~ 
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~ 

" 

j 
'i 
~ 55 22 53 

., 

;'1 

61 62 51 66 
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