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NAME OF SYSTEM: 

Aircraft Accident. Analysis 

ORIGINATOR 

Bureau of Safety 

Civil Aeronautics Board (CAB) 

Washington, D.C. 20428 

‘OBJECTIVE, To establish a data or fact 
information retrieval system that will enable 

the Bureau of Safety to promptly answer 

questions and conduct analyses on aircraft 

_ accidents. Further, to -use this wealth of 

stored information in studies aimed at reduc- 

ing civiraircraft accidents. 

BACKGROUND. The Bureau of Flight 

Safety is responsible for promoting safety in 

civil aviation. The Civil Aeronautics Board 

(CAB) investigates accidents involving civil 

aircraft and holds public hearings to help de- 

termine the cause of accidents. It also con- 

ducts special studies and investigations to 
reduce the rate of aircraft accidents. 

The growing size of the civil aviation fleet 
has made it necessary for the CAB to design 

an information system with a much wider 
range of storage and retrieval capabilities 

than former methods. More specifically, the 
mew system had to be able to compile, store, 

manipulate, and update large amounts of data 

concerning the more than 5,000 civilian air- 

craft accidents occurring annually. The sys- 

tem also had to possess the capability for 
periodically producing reports and statistics 

on these accidents. Additionally, on individ- 

ual accidents, it had to render complex acci- 

dent analyses and provide precise data on 
demand. 

The CAB study group found that the only 

functional category of methods and equip- 

ment that could meet these needs was a com- 

plete data or fagngetrieval system. The class 

of equipment selected was an electronic com- 

puter using magnetic tape. 

- THE NEW!METHOD. The source infor- 

weekly—is received at CAB headquarters 
from the field investigators of the Federal 
-Aviation Agency and the Civil Aeronautics. 
Board. These typed unpublished accident re- 

ports range from 10 to 50 pages, depending 

upon the nature of the accident. Individual 

reports may be indexed under as many as 50 

terms, such as registration of aircraft, owner -----. ----.-.- 

of aircraft, date of accident, plus a series of 

_terms to describe specific accident character-: 
istics. 

The Analysis Division, Bureau of Safety, 

converts the report information into codes 

representing the accident characteristics. A 

dictionary of approximately 3,400 terms is 

used jointly with the term code book as in- 

dexing tools. The codes selected to describe 

accident report information are keypunched 

into punched cards that are subsequently 

batched, converted to magnetic tape, and 

merged with the master tape record of air- 

craft accidents. 

Search actions are usually prompted by 

inquiries received by mail or interofiice mem- 

orandum, Special reports are normally gen- 

erated by the Board, the Federal Aviation 

Agency, the National Aeronautics and Space 

Administration, and other organizations asso- 

ciated with the problem of aviation safety. To 

conduct a search, each request for accident 

information is converted to magnetic tape in 

the sare sequence and manner as the original 

accident data entered onto the master tape 

record file. 

In the actual data retrieval process, the 

magnetic tape containing the search questions 

is “read” into the computer for matching 
against the master tape record according to 

the program instructions, with the re- 

trieval of the requested information presented 

in printout form. 

REMARKS. The initial input conversion 
costs of this system are relatively high when 

compared to noncomputer retrieval methods, 

due to the complex details associated with 

planning, programing, and refinement activi- 

ties. However, once the system is in full 

operation both processing and storage costs 
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One of the system's greatest benefits is its 
. ability to retain a broad base of subject mat- 
ter and its program flexibility, which enables 
it to handle a variety of search needs. The 
Systpe Can answer up to 100 search questions 
on one programed tape run. A typical report 
might cover a listing of all air taxi service 
accidents occurring in 1969 by type of aircraft, 

    

kind of flying weather, phase of flying when 
accident occurred, plus many other pertinent 
details. These features thus free Bureau of 

‘Safety personnel to handle and ‘evaluate a 
broader spectrum of current information than 
would be possible under manual retrieval 
systems. 
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AIRCRAFT ACCIDENT ANALYSIS 
  

INPUT PROCESSING 
  

  

  

  
  

            

    

  

      
     Converter 

  
1. Reports from Field Offices 

flow to Washington, D.C. at an 

average of 100 per week. 

2. Analysis division clerk con- 

verts codes reflecting accident 

characteristics. 

3. Keypunch operator transforms 

coded information to machine 

readable language. 

4. Punched cad information 

converted to magnetic tape. 
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STORAGE SEARCH AND RETRIEVAL 

— 
1 1 

Aircraft 

Accident Search 
Reports Mag equest 

Tape ~~ 

“2 

T 
Cou [| Coded The- Coded 
Book bo Form @ Saurus Form 

Computer )<« 

3 7 / 

~- Keypunch Keypunch 

4 4 Punched Punched ‘ 

: Card Card 
      

     Converter 

  
Printout 

  

All accident report information 

stored on magnetic tape unit of 

computer system. Updating of 

information performed periodi- 

cally.   
  

1. Requests initiated by Bureau 

of Safety and other interested air 

safety organizations (parallel 

Processing routine as described 

by items 2 thru 4 in col. 1) 

2. Search questions on magnetic 

tape read into computer. 

3. Appropriate computer pro- 

gram produces answers in 

printout format.     
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NAME OF SYSTEM: 

The FOSDIC SS 

ORIGINATOR: 

Bureau of the Census 

Suitland, Maryland 20233 

OBJECTIVE. To develop the techniques 
and to operate an advanced information 
handling and processing system that will re- 
sult in greater efficiency and economy in the 
Processing of the 1970 census. 

BACKGROUND. The Census Bureau “pro- 
-‘vides basic statistics about the people and the 
economy of the Nation in order to assist the 
Congress, the executive branch, and the 
public generally.” The best known task per- 
formed by the Census Bureau is the “census 
of the population and housing taken every 
ten years.” 

The art of census taking has changed 
greatly-since the original hand tallies that 
began in 1790 and continued through the 1880 
count. However, by 1890 the challenges of 
improving the manner of recording the re- 
sults of the decennial census were becoming 
apparent. In that year the Bureau experi- 
mented with the punched card and had a 
degree of success. In 1951 it installed 
UNIVAC I, which greatly assisted in re- 
ducing the large backlog of punched cards 
resulting from the 1950 tally. In that census 
it took over 3,000 keypunch operators to 
process the millions of cards of census 
information. 

For the 1960 census the Bureau designed 
a new system in conjunction with the Na- 
tional Bureau of Standards. The key to that 
system was called FOSDIC, which stood for 
Film-Optical Scanning Device for Input to 
Computers. This original FOSDIC applica- 
tion redyced the input information handling 
timé from 200,000 man hours for the 1950 
cengus to 28,000 man hours for the 1960 census. 
In total, the FOSDIC capabilities are esti- 
mated to have saved $6 million in input costs 
over thé 1950 system performance, 

Still not fully satisfied with the 1960 re- 
sults, this year's information handling pro- 
cedures will again depend on new innovations 
and technological advancements, largely de- 
veloped by the Census Bureau’s Engineering 
Development Laboratory. 

THE NEW METHOD. The 1970 popula- 
tion census input consists of two types of 
forms—a so-called 100 percent short version 
uncoded form to be filled out by all house- 
holds, and a pamphlet-type sampling form to 
be completed additionally by about 1/5th of- 
all the households. In total about 65 million 
of the shorter version forms will be processed 
and about 14 million of the pamphlet type. 

The actual fully automated processing of 
the completed form questionnaires will be 
accomplished through the integration of two 
specially designed systems. The first, Camera 
3, developed by the Engineering Develop- 
ment Laboratory, will include 40 separate 
microfilm units. The other system encom- 
passes the FOSDIS SS model, redesigned for 
the 1970 census in the Engineering Research 
Branch. It basically consists of a computer 
scan unit, a console, and two servos. Six such 
FOSDIC units will be used to meet the tight 
Processing schedule. The final equipment in 
the series of automated actions are UNIVAC 
computers, three of which will be used—two 
model 1108's and one model 1107. 

The processing program calls for the un- 
coded type form to be fully processed prior 
to the pamphlet-type household form, which 
needs some manual coding prior to being ma- 
chine processed. The 100 percent use form 
will require about 130 million microfilm 
frames (images) for the total program, which 
means a daily production of about 1.1 million 
frames. 

The input sequence of the 100 percent 
form starts with the Camera 3 processes. First 
the forms are placed face up on the special 
vacuum feed belt that brings the document 
into position for microfilming. A photocell 
technique insures proper positioning for the 
camera exposure of about 100 frames per 
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minute. The film is then developed in nega- 

tive film form, as this method allows the ques- 

tionnaire form's marks and filled-in circles to 

show as clear spots on the film. 
-_ 

« 

The developed film then moves to the 

FOSDIC operation where it is converted to 

magnetic tape. The film is first carried through 

an aperture where a “flying spot scanner” 

records the relative film shadings of dark, 

“gray, and clear, including the marked answers 

on the questionnaire. These resultant electri- 

cal impulses are transferred to the FOSDIC 

computer section where they are converted to 

binary-coded, input magnetic tape. In the 

final step the: computers convert the com- 
patible magnetic tape information into 

human-readable form. The output product is 

a statistical summary printout of-the ques- 

tionnaire answers. 

The magnetic tape records are then in- 
dexed and filed in an appropriate arrange- 
ment. The printout information is converted 

into statistical summaries for use by the 

Census Bureau and other Government 
agencies. After proper analysis and interpre- 
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tation, the results will be disseminated to the 

nation through a variety of Government pub- 
lications and other communication media. 

REMARKS. This FOSDIC SS, CIM (com- 

puter input tmicrofilm) System is a prime 

example of the technological breakthroughs 

in automated, information processing capabil- 
ities that have occurred since the taking of 

.the last census. In 1960, for example, the 

system transferred the equivalent of 8 hours 

of punched card data into magnetic tape in 

1 minute, The 1970 system performs this 

same function in 12 seconds. In addition 

to the reduced processing time, the automatic 
features of document handling and informa- 

tion extraction insure error-free printouts of 
census results. 

The sophistication, costs, and processing 

capabilities of this unique system may now 

be beyond the requirements of most informa- 

tion handling activities. However, as bene- 

ficial innovations reach the market place these 

CIM characteristics and automated document 

handling features will become more feasible 

for use on less demanding applications. 
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INPUT PROCESSING 
  
  

      

  

      

  

    

  

     

  

  

  

      

  

  

    

  

  

    
      

  

  

      

      

  

STORAGE SEARCH AND RETRIEVAL 
1 

- Census 

Forms 1 

- 
Census 

2¢ Form 

Census Sampling Search 
Forms Forms Request 

3 2 

Coded Mag 
Forms Tape Census 

Inforrnation 
.4 

i Camera 

4 System 

Computer 

5 16 Census 

Microfilm 
Negative 

Printout 

3 
.- Census Census 

Report 
R t File _— epor 

            

  

1, Input is 144 milion census 

form questionnaires. 

2. One hundred and thirty million 

filled out by all households. One- 

fifth of these households also 

completed sampling form. 

3. Sampling forms are manually 

coded and held for further pro- 

cessing until uncoded forms have 

been processed. 

4. Forms autornatically belt-fed 

and positioned for Kodak C-2 

camera processing and develop- 

ing. 

5. Original forms sent to storage; 
microfilm enters the FOSDIC 
system. 
oT 

6. $ystem ecans microfilm and 
converts information to binary -     codrd magnetic tape. 

1. Original report forms are 

held for future disposal, 

2. Univac computers convert 
the magnetic tape information 
into human - readable form 
and printout summaries of 

questionnaire information, 

3. Summary information com- 

Piled into report file package 
at conclusion of all processing.   

      

Users of information are inter- 

ested Government officials, pri- 

vate sector institutions, and the 

general public who desire census 

report information for studies, 

evaluations, trends, plans, and 

other reasons. 
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NAME OF SYSTEM: 

Census Age Search 

ORIGINATOR; 
Public ‘Information Center 

Bureau of Census 

_ Pittsburg, Kansas 66762 ~ 

“ OBJECTIVE. To accelerate the conversion 

of the geographically-oriented census records 
to an alphabetic name file to improve search 

efficiency in order to process increased vol- 
umes of inquiries received from the public. 

BACKGROUND. The Public Information 
Center provides the public with legal proof 

of age, citizenship status, and family relation- 

ships through searches of microfilm files. The 

Center has a major problem in searching the 

microfilm records of these original census of 

population documents, since the listings are 

geographically oriented, while the searches 
are name oriented. A search under such condi- 
tions has always been time consuming, frus- 
trating, and occasionally fruitless. To correct 
this situation, the Census Bureau, over a 

period of years and within its limited budget 

outlay, has been cross-referencing the geo- 

graphically oriented State files to a surname- 

coded reference system. Because of the 

enormity of each State’s file of census partici- 
pants, the soundex code system of surname 
identification was adopted. This system uses 
a combination of four alpha-numeric charac- 
ters to represent the last name; that is, the 
first letter of the surname followed by three 
numerical codes representing the three or 
less consonant sounds contained in the re- 

maining letters of the name. With literally 

millions of names to be processed, progress in 

converting the file was relatively slow. 

With the passage of the Medicare Act by 
the Congress in 1965, the resultant deluge 
from the public for confirmation of age caused 

a greatly accelerated emphasis on conversion 

of the Stat¢' files. 

THE NEW METHOD. The conversion of 

surnames is being done on a State-by-State 

basis. The input for this accelerated conver- 
sion effort initially covers the keypunching 

of the name, age, references, and other identi- 

fying data on punched cards. These punched 

cards are then converted to magnetic tape, 

and through use of a special computer pro- 
gram each surname is assigned the proper 
soundex code. An additional computer pro- “~~ ~~ 
gram provides for a complete sequential sort 
by soundex code of all names within a given 
State. The sequence following the surname 
includes the first name, middle initial, and 
lastly the county of residence. 

When al! listings have been sequentially 

placed on the magnetic tape, the file is ready 

for conversion to microfilm. This action is 

made possible through use of COM (computer 

output microfilm) equipment that is capable 

of automatically entering photo-optical bi- 

nary codes on microfilm. Each 16-mm. micro- 
film frame consists of the entries for five 
families, with identifying photo-optical bi- 
nary-coded data covering only the fifth or 
last family shown in the frame. 

A typical State’s soundex-arranged popu- 

lation file contains about 150 100-foct  car- 

tridges. Within the cartridge the data on 

each listing is arranged first by the first letter 

and three digits of the soundex code, then by 

the first four letters of the given name, and 

finally by the county of residence. A typical 

search station consists of three interrelated 

components. In sequence of use they are the 

film cartridge rack, which can hold over 200 
film cartridges within easy reach of the search 

station operator; the electrically-operated 

microfilm reader, a standard Lodestar Re- 

cordak model with a capability of moving film 

at the rate of 10 feet a second; and the key 

device for this photo-optical, binary-coded 

microfilm system, the automated retrieval 
keyboard. 

To conduct a search, the operator selects 

the appropriate microfilm cartridge, places it 

in the reader, and “keys in” the appropriate 

soundex code representing the name being 
looked up, followed by the given name and 

county code. With all information placed in 
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the start button. When all the keyed-in data 
_ Matches the binary coding on a particular 

film frame, the reader will display the next 
image, which should be the film frame con- 
taining the requested information, If the in- 
dividual’s residence location was not known 
initially, a slightly wider search of the film 
might be necessary, especially if the surname 
were fairly common. ~~ SO 
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REMARKS, This roll microfilm system with 
optical binary code and computer-like image- 
finding capability lends itself to precise selec- 

-tion of desired documents. For example, this 
updated system has enabled searchers to find 
the desired name 50 percent of the time in 
the first viewing of the microfilm. In contrast, 
the older manual reader search through geo- 
graphically arranged files was successful in 
only 15 percent of the first searching attempts, 
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INPUT PROCESSING STORAGE SEARCH AND RETRIEVAL 
— 

1 2 
1 ; ; Census ~~ . . a ~ - ” Search . Keypunch Records 

Micro- Request 

film 
| File 

q 3 
2 

Punched 
Information Cards Computer 

Form 

  
  

  
      Micro- 

film       

1. Census records, in geograph- 
ical sequence, by State. 

2. Data keypunched onto EAM 
punched cards, 

3. Punched card information con- 
verted to magnetic tape. Names 
converted to soundex code and 
arranged by name. 

4. Magnetic tape converted to 
photo-optical bigagy-coded micro- 
film throughj process of record- 
ing, meer and fixing.     

Master file of census records. 
l6-mm microfilm in coded name 
sequence and contained in indexed 
cartridges,   

Reader 

1, Public information center re- 
quests age verification of indi- 
vidual. 

2. Information placed in proper 

search form (coded). 

3. File technician selects car- 
tridge and places in reader. He 
then '"'keys-in" code and optical 
binary-coded data, The microfilm 
matching the input code causes 
proper frame toappearon reader. 
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NAME OF SYSTEM: 

, National Weather Records Center 
(FOSDIC IV) 

ORIGINATOR: 
Weather Bureau 

-. » Environmental Science Services . 
Administration 

Department of Commerce 

6010 Executive Blvd., 

Rockville, Maryland 20852 

OBJECTIVE. To establish a practical sys- 
tem for gathering, processing, and storing 

° large masses of Weather Bureau observation 
data. Further, to store this data in a format 
suitable for high-speed machine searching in 
connection with weather research programs. 

BACKGROUND. The Regional Weather 
” Records Processing Centers are responsible 

for routine processing of domestic United 
States Weather Bureau surface observations. 
The National Weather Records Center rou- 
tinely processes upper-air data, marine data, 
and data gathered outside the country. 
Punched cards and computer processes are 
used in all stages of the various weather ob- 
servation tasks. Upon completion of routine 
Processing, the punched cards and other 
source records become part of the permanent 

_ ¥ record collection maintained at the National Using a plugboard program, an electronic Weather Records Center, Asheville, N.C. optical scanning device reads the spots on the ® 
microfilm created by the holes in the punched og The succesful employment of data proc- cards and converts the spots to binary-coded fo essing equipment for the Preparation of information on magnetic tape. The data on i climatological statistics began in 1936 when 

punched cards were used for summarizing 
more than five million marine observations. 
Since then the use of punched cards has ac- 
celerated constantly, and by 1961 the Ashe- 
ville facility contained over 400 million cards. 

With the knowledge that punched cards 
are notpbe best medium for permanent stor- 
age iof this historical data, the Weather Bu- 
rea turned to the microfilming of these rec- 
ords. To more effectively perform this task, a 
special camera was designed which microfilms 
punched”’cards at the rate of 840 cards a 

minute. This capability allows for a place- 
ment of 12,000 card images on each 100 foot 
roll of 16-mm. microfilm and reduces the data 

‘~ Space needs by a ratio of 180 to 1. The original 
microfilm is retained in the master file and a 
positive film is produced for the working 
copy on which the punched holes appear as 

. transparent square spots... 

In the late 1950's, to make the microfilm 
punch card images practical as a machine 
Processing medium, a high-speed electronic 
optical film reader called FOSDIC II (Film 
Optical Sensing Device for Input to Com-- 
puter) was designed and built by the Na- 
tional Bureau of Standards and placed into 
Operation at the National Weather Records 
Center. This equipment had the capability of 
Searching any 10 columns of card images, 
based on plugboard programing, at a rate 5 
times faster than that of punched card input. 

THE NEW METHOD. A new Model IV 
FOSDIC developed by the National Bureau 
of Standards was recently integrated into the 
Weather Bureau’s Asheville, N.C., data proc- 
essing activity. This mode! FOSDIC IV is 
especially designed for rapid scanning and 
selection of data and can read the punched 
card data contained on microfilm 4 times as 
fast as the FOSDIC model II. This process- 
ing rate corresponds to a column-by-column 
examination of 2,000 full cards per minute, 

the magnetic tape can then be used as input 
to normal computer processing. 

To better understand the full processing 
cycle of historical weather data available for 
study, let us assume that a group of meteorolo- 
gists wish to study the winter season, West 
Coast entry point of storm tracks arriving 
from the Pacific Ocean, The group feels that 
the scope of research should include all rec- 
ords of the area accumulated since 1960, Fur- 
ther, let us assume that these 400,000 records, 
representing the weather data for the period, 
are still in punched card form at the Weather 
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Bureau’s National Records Center. Initially, 
these cards become the input to the micro- 
filming processing sequence and conversion 
to microfilm. The FOSDIC IV operation next 
transcribes ¢he microfilm data into binary- 
coded magnetic tape. Finally, based on some- 
what sophisticated computer programs, the 
magnetic tape is processed through the com- 
puter with a resultant printout of the re- 
quested data. 

  

REMARKS. The Weather Bureau initially 
turned to microfilm as a permanent storage 
method because it insures file integrity and 
lasting record life. It is also reproducible at 
a relatively low cost. The punched card means 
of permanent storage has such limitations as 
bulk, a tendency to deteriorate over a period 
of time, and the possibility of loss or mutila- 
tion. Additionally, microfilm is far faster as 
input to computers. 
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- 1 

Punched | Punched 16mm 
eee Cards Card File {PO Microfilm 

File 
— 

Special 2 
Camera cones 

Microfilm 
Rolls 

‘. Printout 
—S 4 

  2 

FOSDIC 
toe Iv 

Mag 

Tape 

    
1, Weather bureau historical 

records on punched cards are 
converted to data on micro- 

film rolls through use of special 

microfilm camera. Product is 

100 ft. rolls of {6-mm microfilm 

containing 12,000 card images. 

2. The FOSDIC IV optical scan- 

ning processes transcribe micro- 

film datume-magnetic tape in bin- 

ary Fode.     1. National Weather Records 

Center, Asheville, North Caro- 

lina houses historical weather 
records on punched cards. Con- 
version to microfilm continues. 

2.: Magnetic tape file of appro- 
priate weather data serves as 

input to computer. Tape infor- 
mation is matched against search 
Program. Results are retrieved 
in printout form.   

1 

Search 
Request | 

2 

Search 1 
Program 

3 

oe Search 

Results 

      

1. Scientists or other study 

groups determine subject and 

scope of inquiry, 

2, Data processing office per- 

sonnel develop search program. 

3. Search results given to re- 
quester, 
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NAME OF SYSTEM: 

Information Storage and Retrieval 
for Patents 

ORIGINATOR: 
Electrical Examining Operation 

Patent Office 2.02 uu... 

Department of Commerce 

Washington, D.C. 20230 

OBJECTIVE. To design and evaluate a 
completely mechanized document storage and 
retrieval system that would accelerate the re- 
‘trieval -of patent information for review by 
examiners, Additionally, to provide the capa- 
bility for the identity and retrieval of a 
broader selection of relevant patent informa- 
tion. 

BACKGROUND. The Patent Office main- 
tains a central records file containing more 
than 3% million approved patents classified 
into more -than 300 classes and $7,000 sub- 
classes. Government regulations specify that 

| the approval of -any new patent application 
must be based on “novel or original features.” 
Compliance with this policy thus demands a 
high degree of search accuracy and recall 
capability. For example, patent examiners 
must review all approved patents that seem 
related to or have the same features as new 
patent applications. 

For years the Patent Office had been in- 
vestigating new approaches to the problems 
inherent in the conventionally maintained 
hierarchical subject classification file of 
patents. As the file size increased, searching 
speeds and file accessibility became a critical 
problem. As one possible solution to the in- 
formation problem, a Patent Office study 
group selected 6,000 patents for initial con- 
version to an experimental mechanized stor- 
age and retrieval system. 

} ~~ — . 

THE NEW METHOD. This experimental 
system us€s three types of information re- 
trieval equipment and processes in support 
of this effort. They are a 1401 IBM computer, 

oN 

i 

a plastic microfilm jacket, and mechanical 
card-selecting equipment. 

The computer serves as the storage me- 
dium for the patent reference index. It main- 
tains the important descriptive data necessary 
to the identification of patents having rele- 
vance to new patent applications. The main 
reason for the success of the document re-~ ~~ 
trieval function is the seven digit patent 
serial number. In patent searches, the com- 
puter selects and prints a list of pertinent 
patent numbers in accordance with the search 
index terms used. 

For the document storage function, the 
study group selected a 4 x 6 inch plastic 
microfilm jacket coupled with a Randomatic 
mechanical card selector device. These media 
were chosen because of the relatively low cost 

of jacket preparation and the fast retrieval 
features of the mechanical selector device. In 
converting to the microfilm jacket system, the 
initial action involved the computer-assisted 

identification and selection of the 6,000 patent 

documents from the conventional file. A 
standard 16-mm. camera was then used to 
microfilm the selected patent documents. 
After film development, the roll film was cut 
into 12-image strips and manually inserted 
into the jacket pockets. The final step before 
filing of the jackets was the placing of the 
code notches on the bottom edge of each 
jacket through use of a special punch. The 
notches represent the seven digit patent serial 

number and are the means by which the me- 

chanical selector device identifies individual 

film jackets. 

The storage file environment includes an 
integrated keyboard, jacket selector device, 
and film jacket container. Because of charac- 
teristics of the coding and retrieval routine, 

microfilm jackets may be filed in random 
sequence. 

To retrieve a jacket, the file technician 

first refers to a computer printout listing of 

patents and identifying numbers coinciding 

with the patent examiner's request. Using the 
integrated. keyboard, the clerk keys in the 
patent numbers. A mechanical actuating unit 
then causes the identified patent jackets 
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_ others. Retrieval : 

Wil the ine toraise slightly above the 
n consists of picking the 

raised jackets out of the file container. These 
selected jackets are given to the patent ex- 
aminer for preliminary study on the nearby 
search reader-printer. Should the examiner 
desire a more detailed study of the patent, 
the téchnician can quickly make a film-to-film 
reproduction of the full jacket, which can be 
used by the examiner in his work area for 
teading purposes or for making selective 
paper copies. 

   

REMARKS. This mechanized microfilm 
jacket retrieval system has the capability for 

~ 

fast selectisn and retrieval of needed docu- 
ments on \ jntinuing basis. Its features that 
permit random refiling of returned jackets 
-also save considerable time. The plastic film 
covering of jackets affords maximum protec- 
tion to the microfilm strips. 

The nature of patent examination work 
often requires detailed study of patent docu- 
ments. Thus, the patent information needs to 
be close to the work area. While the acquisi- 
tion and maintenance costs are rather high 
for such a system, there is always the possi- 
bility that it might be fully justified through 
improved program effectiveness. 

| 27 

  

  

  " ~ Nad bs Toe ee ese oe LS om, 3° res Pow 

- : > . . y . To owas OE Pyle T re ae Fra eS ey pe 
aah «Naas a ters sitet i ee rs eect sree Ss ahead aed Fed Lee ese aah Rk cae wai PT gL : oy Go ed et an fad oes es Le AAs tewe de dea fur 5 ae el te DGG ined ood ihhendh, DT et hn, 

  

. eo ee . * : toe 
- aay . 

7 at * -   



  

    

INFORM... “ON STORAGE AND RETRIEVAL FC. 

- > 

PATENTS 
  

INPUT PROCESSING 
  

  

  
  

  

      

  

    
      

  

  

  

      

      

  
  

      

  

  
  

  

  

  

    
  

  

  

  

      

  

  

STORAGE SEARCH AND RETRIEVAL 

1 
1 

Patent Randoratic Search 

Documenta > Jacket - Request 
File 

| 
- = : Patent 

Film 
Location 

. Processor List 
ee 

2 J. 

Teé-mm Keyboard 

7 Micro- 7 

film 

Microfilm 

. Strip 

2 | 
Microfilm 

.. Jacket 

3 
Coded Paper 

Microfitm Copy 
Jacket       

1. Patent documents are batched, 

microfilmed, developed, and cut 

into strips containing 12 images. 

2. Clerk punches proper retrieval 

codes into microfilm jackets. 

3. Coded jackets are forwarded 

to file station.   
File station contains coded 

microfilm jackets in random 

filing order.   
      

1. Patent examiner requests 

patent documents. 

2. File technician refers to 
computer printout listing for 

location code and keyboards the 

code into mechanical jacket 

selector file. 

3. Technician retrieves raised 

jackets from file. 

4. Patent examiner studies 

selected jacket images in reader. 

Paper copies are made of 

appropriate images. 
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NAME OF SYST. Z 

JCS Records Retrieval 

  

ORIGINATOR: 

Documents Division, Joint Secretariat 

~ “Office, The Joint Chiefs of Staff (JCS) 
_ Washington, D.C. 20301 

OBJECTIVE. To develop and operate a 
nonconventional document identification and 

retrieval system that will provide key Joint 

Secretariat officials and “action officers” with 

desired information in a more responsive and 

_eficient manner. 

BACKGROUND. The Joint Secretariat of 
the JCS primarily supports the Chairman in 
his duties as chief military advisor to the 

President, the National Security Council, and 

the Secretary of Defense. In performing these 

duties the Staff prepares strategic plans and 

provides for the strategic direction of the 

Armed Forces. The documentary support of 
these often critical responsibilities is the 

Records and Information Retrieval Branch, 

Documents Division, which is the focal point 

for document management. The former con- 

ventional methods of performing document 

classification, storage, and retrieval activities 

could not cope with the increased workload 

resulting from unsettled world conditions. 

  

Due to the relatively slow reaction time to 

document requests, officers and other re- 

searchers were spending considerable man- 

hours in attempting to correlate and retrieve 

information. As a result of this steady deteri- 

oration in document response, responsible au- 

thorities recommended that a feasibility study 

be conducted with a view toward improving 

the document management activity. Numer- 

ous mechanical and automated indexing and 

Tetrieval methods and systems were evaluated 

in terms of the office’s requirements. The 

study resulted in the selection of an optical 

coincidence coordinate indexing system as 
- being the most practical method for improv- 

ng the system. 

a 

  

THE NE’ .;\METHOD. The Termatrex 
optical coincidence systern was chosen as the 

best for their particular needs. The key fea- 
ture of this system is a 9 x 9 inch opaque 

plastic index card. This card contains 100 

vertical code positions and 100 horizontal 
positions for punching holes, a total of 10,000 
positions. All hole or code positions radiate 

up and across from the lower left-hand corner. 

To identify these positions, a four digit num- 

bering method is used. The first two digits ~ 

represent the vertical positions and the last 

two digits, the horizontal positions. For ex- 

ample, position number 2256 would represent 

a hole location 22 positions up from the card’s 

left-hand corner and 56 positions to the right. 
All like hole positions represent the same 

number on each card. 

Each optical coincidence card represents a 
particular term that has been authorized for 

inclusion in the “Joint Glossary for JCS 

Records.” This glossary consists of keywords 

and terms derived from technical, scientific 

and military terminology, and the natural 

language. The glossary’s primary purpose is 

to aid and control selection of keywords and 

terms and to keep the number of term cards 

to a practical minimum. New terms are added - 

as they become necessary in the identification 
process. Currently there are about 2,500 terms 

listed in the glossary. Aside from the coinci- 
dence cards, the Termatrex system also con- 

sists of a hole drilling machine and a simple, 

backlighted card viewing device (light box). 

The input processing sequence begins 

with the receipt of new documents in the 

Records and Information Retrieval Branch. 

Indexing specialists assign document acces- 

sion numbers both to the document and to 

a worksheet form. Additional descriptive 

bibliographic data is also placed on the work- 

sheet together with the key terms describing 

the content of the document. The document 

is then released for staff action, and the work- 

sheet passes to the file technician, who pulls 

the appropriate optical coincidence term cards 

from the reference file. All term cards repre- 

senting the processed document are then 

superimposed in the Termatrex drilling ma- 

chine. The operator sets the drilling position 

29-- 
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for the accession number a’..-;ned and drills 
a hole simultaneously throug each term card. 
The cards are then returned to their proper 
places in the reference file. 

In a search situation, the user must first 

identify the hasic terms that apply to the 

search request, perhaps with the aid of a 

file specialist and the glossary. The term 
cards are then withdrawn from the reference 

_file and superimposed on top of the card 
viewer. Dots of light show through the coin- 

cident holes and thus indicate the documents 

that were indexed under the search terms. 

The identity of the accession numbers is then 

revealed by means of ‘the viewer scale. In 

cases where the researcher feels that too 

many references are indicated, he may refine 

the search question by employing additional 

terms, which merely requires the selection of 

the optical coincidence cards and adding them 

to the stack on the viewer. Once he is satisfied 

with the search results he has the choice of 

obtaining either an abstract of the documents 

‘ 
oe 

. 

or the otiginal pape’ .The total search rou- 

tine, including docu:uent retrieval, can be 
accomplished in just a few minutes. 

) . } 

REMARKS. This system was able to meet 
initial study objectives at a very reasonable 

cost. Its relative ease of conversion to mech- ~ 

anized applications was also a factor in the 

original recommendation. 

  

Aside from its low cost and simplicity of 
operation, a great advantage of this system is 

its excellent manipulative qualities. By adept 

term card selecting and shifting of cards, a 

user may often obtain faster search satisfac- 

tion than had the search been performed by 

more sophisticated methods. 

While the system is excellent for identify- 

ing pertinent documents, one must always 

refer to a second source, either an abstract or 

the document itself, to determine the contents 

of the document. 
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STOP AGE SEARCH AND RETRIEVAL 

1 1 
Incoming s h 

Corres- care P——{ Glossar - y ~ pondence Request 

2 1 1 2 7 

Glossary Worksheet Reference <<. Search 
File od Terins 

. 3 Opticai 
Ontical Coincidence 

e Coincidence | bag Cards 

Cards 

3 

4 

Hole 

Drilling 4 
Device 

Optical 

Coincidence 
Cards 

ae - 2 

. - |Accessioned Abstract D ; 

Term Cards File ocument 
7 References 

Sd _ Document * 

File 5 

Abstract 
or 

Document 

1. Records and Retrieval Branch 

specialist assigns accession 

numbers to both documents and 

worksheets. 

2. Specialist lists key terms 
with aid of glossary. 

3. With worksheet information 

specialist withdraws appropriate 

term cards from file. 

4. Holes are drilled in grid 

positions reflecting document's 

accession number. When com- 

pleted, cards are returned to 

file.   
  

  

  

  

  

          

  

  
  

        

  

  

    
  

1. The Optical Coincidence Term 

Card File is maintained in alpha- 
betical order and consists of 
about 2, $00 authorized terms. 

2. Both the abstract and docu- 

ment file are located in close 

proximity to the reference file.     
      

1. Research and action officers, 

with aid of specialist, settle on 

search terms, 

2. Specialist withdraws proper 

cards and places them over 

light source. 

3. Light showing through holes 

identifies documents with coinci- 

dent terms, 

4. Document accession numbers 

are noted and cards are returned 

to file. 

5. The searcher requests file 

specialist to withdraw cited ab- 

stract or basic document.     
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NAME OF SYSTEM: ees used for the autorr-tic storage and retrieval 

“oe of film chip copies. ‘coded aperture card re- 

productions of engineering drawings. These 

chips measure 35-mm. by 3 inches and contain 

Automated Engineering Data 
Retrieval and Reproduction 

both binary-coded identification information 

ORIGINATOR: and the image of the engineering drawing. 
Engineezing Support Division The film chips are stored in a special auto- 

mated file container, which currently contains 

about 490,000 images of active engineering 

drawings. 

Procurement and 
. Production Directorate 

Army Electronics Command As specific groups of drawings are needed ~- ~ 
* Fort Monmouth, New Jersey 07703 [t® support procurement package require- 

ments, previously sorted punched cards con- 

OBJECTIVE. To establish and operate an taining appropriate engineering drawing data 
image storage and retrieval system that will are placed ina punched card reader. The in- 
automatically locate engineering drawings formation interpreted by the reader is passed 

- . to the central processing unit that transmits 
and reproduce aperture cards for use in pro- . : : 

: the information to the control unit. The elec- 
curement actions. 

tronic impulses from this unit command the 

BACKGROUND. The Army Electronics transport unit’s mechanism to retrieve the 

Command is responsible for managing the proper film chip from the storage container. 
electronic-communication “commodity” for (The actual identification of the chip is per- 
the Army. This encompasses not only the re- formed by an optical reader that scans its 
search and development activities, but also binary-coded information for image selection 

the procurement, production, and mainte- purposes.) The chip image is then copied onto 

nance of each developed item. The Procure- Nn output aperture card, and the binary-coded 
ment and Production Directorate translates information is keypunched into the output 

material planning and requirements (specifi- card. Subsequent film development and inter- 
s cations) into the acquisition of specific hard- pretation (printing) at the top of the punched 

t 23 ware items. card are performed on-line. . 

Bo Before an item can be acquired, a series of The system can also be programed to 
go preparatory procurement actions must be automatically make multiple copies of the 
a6 taken. One of these actions is gathering the same drawing. Output controls allow for the 

  
Be pertinent documentation making up the tech- proper batching of aperture cards intended 

; ¥ < _nical data package that is given to the pros- _ for individual bid packages. As many as 4,000 

5 . pective bidders. Accompanying each of these engineering drawings can be selected and 
ag data packages is a set of engineering draw- processed per day for forwarding to pros- 
©: ings and associated lists that describe in de- pective bidders. 
;. tail the item(s) to be procured. As the size 

REMARKS. The DARE system is espe- 

cially effective when applied to large and 

active files of document information that 

must be conveyed to users on short deadlines 

and in reduced size for handling and trans- 

mission purposes. 

of bid packages increased due to the com- 

plexities of procurement items, it became in- 

creasingly difficult to meet deadlines for dis- 

tribution of the technical data package to 

prospective bidders. After many studies of 

the growing problem, the Army Electronics 
Command adopted a highly automated image The system can store up to 855,000 engi- 
search and retrieval system to solve the  "eeting drawings or similar information dis- 

problem. . plays, and through use of a modular concept 
it can double that capacity. In addition to 

THE NEW METHOD. The Documenta- the automatic retrieval and copying capabili- 

- tion Autdmated Retrieval Equipment _ ties, it can also accept and purge 2,000 docu- 

(DARE) id the heart of the new system. It is ments per day. 
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AUTOM?” =D ENGINEERING DATA RETRIEV/ “AND REPRODUCTION 
  

INPUT PROCESSING STORAGE SEARCH AND RETRIEVAL 
  

  

  
  

  

    

  

    

      

  

Drawing 
  

         

  

Request 

  

    

  ( Punched 

Card 
        

    

Punch 

  

  

  

  

  

        

      

  

  

      

    

! 2 
—— Electronic 

Hardware 

Contractor 

i 
4 

2 

Aperture 

Card 

> 
Data 

te Processor 

Coder 

Exposer 

Control 

Unit 

35-mm 

Roll Film 

1 

DARE 
ste File 

Developer 

Cutter 

Transport 

3 

Film — 
Chip 

Copy 
Station 

1. Inputs to system result as 

byproducts to hardware con- 

tracts. 

2. Engineering drawing sub- 

missions are usually in aperture 
card format. 

3. Aperture card information is 

converted into film chip format     1. DARE file with automated re- 

trieval capabilities contains 

490,000 film chips of engineer- 

ing drawing information. 

2. A series of on-line processes 

retrieves appropriate film chips 

from DARE file and copy identi- 

fication and film image informa- 

tion back onto aperture cards,   

     
Station 

    

  

Aperture 

Card 

: ( Developer 

. 

Aperture 

Card 

    

  

    
  

1. Requests for engineering 

drawings to satisfy "Eid Packuge” 

needs include identity of drawings 

to be included in package. 

2. Aperture card is developed 

and interpreted prior to consol- 

idation and packaging for pro- 

curement needs.       
e
e
e
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NAME OF SYSTEM: >) 

Building Space Information 

ORIGINATOR: 

U.S. Army Information and 
Data-Systems Command 

Department of the Army 

- Washington, D.C. 20314 

‘OBJECTIVE. To provide management cur- 
tent information on the status of building 

space used by Army organizations in the 

National Capital Region. 

BACKGROUND. The administrative build- 
ing space reporting system was developed to 

better respond to property management re- 

quirements in the National Capital Region. 

The former manual methods of collecting and 

compiling building space data became i imprac- 

tical as new information requirements were 
added. Additionally,.the closing of many 

temporary buildings under Army jurisdiction 

necessitated modern methods for managing 

the program. As a result of these factors an 
automated system was established in 1967 to 

better respond to the new requirements. Since 
then the system has been modified several 

times to comply with Office of Management 

and Budget and General Services Adminis- 
tration policies. 

THE NEW METHOD. Under current 

policy the system requires tabular data to be 

reported under four specifications. These are 

building specifications; organization specifi- 
cations; administrative space reporting mas- 

ter file, with update transactions and edit 

specifications; and administrative space mas- 

ter file conversion specifications. 

In order to meet these requirements three 

magnetic tape files are maintained, which col- 

lectively are affected by 16 different computer 

programs. Eleven card sorts are also required 

to establish, maintain and produce the needed 
outputs. The three master files are as follows: 

1. The Space Management Master File 

wherein each record contains 16 data 

34 pe 

elements “at identify applicable 

buildings, -rganization, transaction 
data, record creation data, date of 

Space assignment, plus individual 

totals of office, storage, and special- 

type space. In addition, each record 

includes the total bulding space man- 

aged during the previous quarter; 

personnel occupancy space on other 
than a prime shift; plus several other 

data elements. Each of the above ele-- 9 ~~ 

ment breakouts are maintained for 

each building and each organization 

occupying any portion of the building. 

2. The Building and Organization Table 
Master File includes data elements 

that identify the type of file (building 
or organization), transaction date and 
code, and the Department of Defense 

(DOD) building code or organization 

code, as applicable. The building rec- 

ords contain location code ownership, 

condition code, State code, and build- 
ing name and location. The organiza- 
tion records comprise Office of the 

Secretary of Defense (OSD) com- 

ponent code, total code, activity code, 

and organization name and address. 

3. The OSD Valid .Transactions File 
contains transaction data relative to 

building or organization changes. 

System files are updated quarterly from ad- 

ministrative space reports. The processing is 

accomplished in initial, intermediate, and 

final cycles. This is to insure that all data and 

information contained in the initial reports 

are correct or are corrected as shown by in- 

termediate cycle reports (reruns of initial 

cycle), and that final cycle reports accurately 

reflect building space status. 

REMARKS. This system consists of several 

basic information categories with numerous 

reporting elements therein. Many status 

changes occur between reporting periods that 

require posting to the file record. While this 

information could be rendered manually, it 

would take considerable manpower and “lead- 

time” to meet reporting schedules. However, 
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conversion of source data to machine-readable 
“ith sequential updating 

programs, make the’ meeting of these require- 
ments a routine task for the computer. Addi- 
tionally, the fast processing speed can give 
more currency to the data contained in the 

-_ 

report. The. system not only automatically 
produces :. ‘rmation in a format that per- 
mits the users to conduct their own searches, 
but in addition has the potential for conduct- 
ing an endless variety of data manipulation 
and retrieval actions on demand. 
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1. Periodic building space re- 

ports are converted to coded 

data. 

2. Keypunch operator produces 

punched cards containing updated 

information on building space 

status, 

3. After verification punched 

cards are converted to magnetic 

tape format and tape is placed in 

file library.     
  

    

      

    
  

  

INPUT PROCESSING STORAGE SEARCH AND RETRIEVAL 

! 1 
. Byttdin 

Space’ Mag Information 

Information . Tape Users |] 
4 

Code ,/ \ ee Report 
Sheet ~\ Computer / Requirement 

2 

Mag 
Keypunch Tape 

Punched 
Cards Computer 

3 2 

° [roe Ripon 

onverter = 
Report 

1, The building space manage- 

ment report master file is up- 

@ated by merging with change 

tape file to produce new current 

master magnetic tape file. 

2, Quarterly print program pro- 

duces new current report on 

building space status.   
      

e 
Quarterly report delivered to 

users who do their own searching.     
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NAME OF SYSTF* 
Deficiency Identification 

ORIGINATOR: 

Army Information and 
-- je Data Systems Command 

Department of the Army 

Washington, D.C. 20314 

OBJECTIVE. To establish an automated 
data and information dissemination, storage 

and retrieval system which will allow Army 

operating agencies to better evaluate and 

_~camanage inspection and audit reports of de- 

ficiencies in the manpower and monetary 

functional areas. 

BACKGROUND. For many years, inspec- 

tion and audit reports listing deficiencies in 
procedural compliance were reviewed and 

corrected at the lowest management level hav- 

ing jurisdiction over the matter. It became 

evident that the same types of deficiencies 

might also be occurring at those management 

levels where the review was being made. Con- 

sequently, it was concluded that if there was 

awareness of such a trend at a higher level 

of review, the repetition of the deficiency 
might be avoided through early corrective 

action. . 

In order to solve this growing need for an 

earlier awareness of any unsatisfactory 

trends at higher reviewing levels, the Army 

established a Deficiency Identification Sys- 
tem within the Army Information and Data 

Systems Command. 

THE NEW METHOD. The Deficiency 

Identification System’s data is compiled at 

the management level where the inspection 

and audit occurs. Short extract reports con- 

cerning deficiencies are made out in accord- 
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ance with st-“dard procedures. They are then 
forwarded 1 .he Army Information and Data 

Systems Command in Washington, D.C., for 

coding and classifying prior to entry into the 
computer’s data bank. 

The system consists of a Master Table File 

and a Master Deficiency Identification File. 

The former file provides functional classifica- 

tion codes and a 6S-character deficiency de- 

scription for each of 165 functional or 

subfunctional classifications. The Master De- 

ficiency Identification File contains specific 

information pertaining to 36,000 deficiency 

records. Based on these files, two documents 

are prepared and forwarded to agency operat- 

ing officials. The first is a “Dictionary of De- 

ficiencies” that contains a listing of all 
current deficiencies, including appropriate 

classification codes. The second is a “Current 

Cluster Report” containing a summary of all 

deficiency transactions, showing totals by 

functional classification and by major com- 

mand. 

Two other reports are issued. One is a 

summary of all deficiency reports for the year 

to date of report, and a second lists de- 

ficiencies by operating agencies and major 

command, All reports ‘are updated and dis- 

seminated to appropriate Army management 

levels on a monthly basis for evaluation and 

appropriate corrective action. 

Thus, the system assists in improved response 

to audit and inspection data and thereby 

facilitates the elimination of deficiencies be- 

fore critical problems arise. 

REMARKS. This system utilizes the capa- 

bilities of the computer to manipulate and 

maintain large collections of data. With 
proper indexing and instructional programs, 

the computer produces a more meaningful, 

concise representation of the deficiency items 

than is possible when conventional methods 

are used. 

se eee : ‘ 

L FE 

  
EM
S 
T
R
I
 

y 
T
R
E
 

OT
T 

  

 



  
  

r
r
 

  

     

me
ne
ra
rs
 

1
h
 

tA
 
l
o
r
 
S
o
o
n
:
 

  

  

   
    

     c
E
 

R
E
N
A
N
 
D
R
O
N
A
 

  

: ; DEFICIENCY IDENTIFICATION 
  

INPUT PROCESSING STORAGE SEARCH AND RETRIEVAL 
  

  

  

  
  

      

        

  

  

  

      
      

1 -_ 

Deficiency 
Report 

2 

Coded 

Worksheet 

3 

Keypunch 

4 
( Punched 

Cards 
= = 

Converter   
1. Reports originate at 

lowest operating level. 

2. Reports are forwarded to 

Army Data Processing facility 

in Washington, D.C., for machine 

processing. 

3. Keypunch operators based on 

code sheet data produce punched 

cards containing deficiency data. 

4. Punched card data 1s converted 

to magnetic tape format and 

placed in filme litierry. 

4   
  

Updated 

File 

Computer ) 

Printout GF]
 

  

we
 

Photo- \ 

  

Management 

Level 

User       

  

Summary of     

copier 

1. Data bank of deficiency data 

is updated monthly under nine 

different computer programs. 

2. Summary reports of defi- 
ciencies are produced as hard 

copy printout. 

3. Hard copy computer printout 

is reproduced in appropriate 

format for distribution to users.   
Deficiency 

Reports       

Users receive reports automati- 

cally, based on current distribu- 

tion list.     + 

  
  

  

Tae am 1" Stee BKC OO creer ages: in 
* - . 

    
  

. 0 por 

HO AA lat t SEE Ee gran on ay Shes te ah ME een nn wens 
é 

    
Se ee ee aA ne eee ae 

a 38 ma wre 

¥ ; 
: 
i 
F 
re 
ny ES ee SE ET SOT EET 7 Se = + ji 

wake x. - : ‘ a ghs a ie “qe Oe ene 
i Hew 3 vee Haat dias dempthcte Stated nd senals manips peg oe



  

  

  

  
  

  

_ NAME OF SYSTEM: 
Engineering Urawings 

Storage and Reproduction 
(with Color Overlays) 

ORIGINATOR: 
“U.S. Army Engineer District, 

Savannah 

Corps of Engineers . 

Savannah, Georgia 31402 

OBJECTIVE. To develop and operate a 
microfilm and half-size construction drawing 
System that will effectively serve the internal 

“needs of the Corps of Engineers and be 
acceptable to the engineering-construction 
community. 

BACKGROUND. The Army Corps of En- 
gineers is the largest and most diversified 
engineering organization in the world. As the 
primary agency for engineering and construc- 
tion, the Corps builds structures for the space 
program and national defense, as well as 
nationwide systems of civil works for flood 
protection, harbor development, and hundreds 
of other essential purposes. 

The Savannah Engineer District is princi- 
pally responsible for the maintenance and im- 
provement of harbors, waterways, and civil 
works construction within its area of jurisdic- 
tion. The major work in support of these 
varied construction activities is that of en- 
gineering design. Responsibility for the dis- 
trict’s reproduction of drawings and speci- 
fications rests with the Reproduction Branch 
of the Office of Administrative Services. This 
activity reproduces original drawings in both 
paper format and microform. Typically some 
70-100 construction projects are supported 
each year, with each requiring about 80 archi- 
tectural drawings and hundreds of pages of 
specifications. 

The Reproduction Branch workload has 
doubled over the last 5 years. Because of this 
trend, -eeupled with new and improved capa- 

bilities offered in paper reproductions and 
mictoform methods, the district has been 

| 
a. 

converting any of the old procedures ‘to 
improved ~.thods of information handling. 
Previously, a typical standard engineering 
drawing was produced on linen or paper and 
reproduced full-size on a blueprint, white- 
print, or diazo-type machine and distributed 
as required. 

THE NEW METHOD. The system that is 
gradually being installed utilizes new tech- 
niques and equipment to better satisfy eco- 
nomic, operational, and user requirements. 

. 

The basic input to the system is con- 
struction drawings originated internally or 
by contract. These drawings facilitate pros- 
pective contract documentation by displaying 
the plan in a graphic form. Prospective con- 
tractors are given early notice of planned new 
construction, and those interested are sent 
“bid packages” for study and possible bid 
action. 

In support of these contractor Tequire- 
ments, the original drawings are directly re- 
produced as full-sized or half-sized copies 
through use of an Itek platemaker and an off- 
set press. The copy reproduction system has 
the added capability of duplicating the origi- 
nal engineering drawings for use as multi- 
color, line drawing overlays. For example, a 
construction drawing can show existing fea- 
tures in black; aboveground new construction 
in green; and belowground work in red. Thus, 
in a brief glance, a technician or engineer can 
readily distinguish between existing facilities 
and the new work to be accomplished. 

After a construction contract has been 
awarded, the contractor has the choice of re- 
ceiving one set of drawings in full-size format 
and an appropriate number of copies in half- 
size with color overlays. 

The original drawings are also used to 
produce archival-quality, 35-mm. silver halide, 
black-and-white microfilm for mounting on 
index-coded standard aperture cards. These 
aperture cards are then used to create dupli- 
cate aperture cards using a card-to-card dupli- 
cator device. These new sets of cards are used 
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internally to make fr: ‘ized, hard-copy, 
black-and-white engineerig drawing images 
for manipulation and transmission of infor- 
mation during any redesign phase of existing 
engineering specifications. 

-- 

REMARKS. The use of the Itek platemaker 
for satisfying contractor “bid set” require- 
ments permits reduction of a drawing to half- 

’ size paper plates costing about 60 percent less 
‘than the full-size prints. This savings is 
especially significant in terms of a year’s pro- 
duction under the half-size format. Some 
contractors still desire full-size copies, but 
their number-is diminishing as they realize 

- ec 

‘t
id
 

the greater adaptz culty, legibility, and multi- 
color advantages ot the half-size format. 

_ The use of microform for the reproducing 
of original engineering drawings is just be- 
ginning to be realized. For example, the cam- 
era used in such a system, when equipped with 
a projection or “blow-back” head, will project 
the archival-quality film image back onto a 
piece of sensitized drafting plastic and in so 
doing will reproduce the original drawing in ~ 
full size. With eradicating fluids and ‘ink, 
changes can be made on the reproduced draw- 
ings to create new originals. Thus this tech- 
nique can be used to modify existing draw- 
ings, rather than having to prepare new ones. 
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(With Color Overlays) 

EN. \EERING DRAWINGS STORAGE AN.” XEPRODUCTIO~ 

  

  

  

      
  

      

  
      

      

  

  

  

  

  

  

    

  

  

      

  

        

INPUT PROCESSING STORAGE SEARCH AND i ETRIEVAL 

1 1 
= New a 

- Construction Notice to 

Drawings Bidders 

2 r 
I 

20. 24 ~ Request for ~~ 
Indexing Platemaster, Bid Package 

1 2 - . 

. Half-size Copies 
Bid Sets with Color 

2 Overlays 

Coded Offset 

Punched Press 

Card 

3 Full-size Full-size 

Bid Sets Copies 

Film 
cae Processor 

- 3/Arehival Card- 3 (“Duplicate 
35-nam Aperture to-Card Aperture 
Roll Card Duplicator, Card 

Microfilm 

4 

KRE \ Copies of 

Projector Full-size 
Original 

Aperture 

Card 
    

  

1. New drawings are processed 

to produce bid sets in either 

half-size or full-size hard copy. 

2. Drawing data is indexed, 

keypunched, and converted to 

punched card data. 

3. Original drawings are con- 

verted to 35-mien hich resolution 

silver halide microfilm, pro- 

cessed, and mounted on coded 

aperture cards. 
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|, Reproduced paper form 
drawings are assembled into 
bid sets. 

2. Fifty to 75 sets are mailed to 

Prospective contractors and 

suppliers for each construction 

Procurement. An average of 

16 million impressions are pro- 

duced annually from about 

96,000 offset plates. 

3. Archival quality aperture 

cards serve to produce dupli- 

cate aperture cards which are 

used, in turn, to make-full-size   paper copies of original drawings. 

    
  

1. Potential bidders for contracts 

notified of new invitations to bid. 

2. Interested contractors receive 

bid packages for study. 

3. Duplicate aperture cards are 

used internally for study by de- 

sign engineers. Aperture card 

images may be studied on reader 

or reproduced in hard copy format 

4. Full-size copies are used for 

manipulation and transmission 

of information during redesign 

stage of engineering development.     
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NAME OF SYSTEM: 
Correspondence Retrieval 

ORIGINATOR: 

Naval, Ship Systems Command 

Department of the Navy 

- Washington, D.C. 20360 

‘OBJECTIVE. To develop and operate a 
large volume subject correspondence retrieval 
system through integration of the document 
reference search, storage, and retrieval func- 
tions into a‘single unified retrieval system, 
thus providing a more responsive information 
service. 

BACKGROUND. The Ship Systems Com- 
mand is responsible for ships, other water- 
craft, and most nonordnance shipboard ma- 

terial support of the Navy. In performing 
these duties, the headquarters each day re- 

ceives about 8,000 pieces of correspondence. 
About 75 percent of these items are screened 
and forwarded to other offices for controlled 
handling. The remaining 2,000 pieces have 

record and possibly reference value, and thus 

must be identified as to subject matter and 

responsibility of action. About 100 inquiries 
are received each day that require referring 

to earlier correspondence. Since the informa- 

tion requested could form the basis for 
. Making some decision, Central Records must 
promptly respond to these inquiries. 

In support of the above responsibilities, 
both a manual conventional subject file and a 

source file were maintained. The source file 

contained half-size copies of processed micro- 

film and was filed by the originator of the 

paper and date. The original document, after 

being routed and acted upon, was returned to 

Central Files and either replaced the micro- 

film in the source file or was filed by assigned 
subject code. Persons requesting a document 

had to know its originator and date or 

its basic subjeee. Several files were often 

searched before the document was found. 
The basic problems of this large filing system 

were the misfilings, lost documents, and 

- - 

limitations on the ‘es of searches that could 

be performed. 

THE NEW METHOD. Incoming docu- 
ments selected for entry into the File-Search 
System are first indexed by file station per- 
sonnel in accordance with an amplified Navy- 
Marine Corps Standard Subject Classification 
System. This guidance material permits the 
documents to be indexed by such identifiers™ 
as date, name, addressee, addressor, contract 
number, type of ship, an a wide range of sub- 
ject topics. Once the various indexing terms 
have been determined, a code clerk enters the 
pertinent indexing information in coded form 
onto a code sheet. This information is then 
converted through use of a paper tape type- 
writer into a machine-language binary code 
on an edge-punched card. The holes on the 
edge-punched card thus represent the same 
data as shown on the coded sheet. The edge- 
punched card, together with the document it 
describes, are then placed upon the recording 

table of a special microfilm camera, and the 

coded index card is inserted into a slot on the 
control panel. The insertion of the card auto- 
matically triggers a camera recording device 

that simultaneously produces a photographic 
image of the binary-coded index data and the 

document. After development, the resultant 
roll of microfilm contains both the document 

and the photo-optical binary-coded index 

data. The information concerning documents 
and related index codes is stored on 1,000-foot 
reels of 35-mm. microfilm that hold 33,000 

image pages each. 

The processing of requests begins with 

receipt and “negotiation” of the search ques- 

tion. Once the search question is framed the 

processing procedures parallel those of the 
input sequence. First, the search question is 

coded in machine language. Then, through 

use of the paper tape typewriter, the resultant 

edge-punched card is ready for insertion into 

‘the File-Search Retrieval Unit. Next, the ap- 

propriate reel of coded microfilm is inserted 

into the Retrieval Unit. Then, with the proper 

placement-of the edge-notched card, the Re- 

trieval Unit will search automatically for 

documents answering the coded input infor- 
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mation. Once the ne “a is found, the machine 

-will stop automaticaily at the selected docu- 

ment image. At this point, three options are 

available to the requester: he can read the 

document directly as it is displayed on the 

viewing screen; he can obtain a hard copy of 

the ira®ge; or he can obtain a film copy of the 

selected frame through use of an auxiliary 

copy camera attachment. 

REMARKS. This new Correspondence Re- 
trieval System has improved both the breadth 
and responsiveness of the file search. The 
system also includes a capability for com- 

puter-like manipulation of information due 
to the programed circuitry of the File-Search 
Retrieval Unit. Additionally, the file struc- 

ture may be expanded or modified to meet 
changing patterns of requests. 
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~ CORRESPONDENCE RETRIEVAL 
  

INPUT PROCESSING 

  

  

  

      

  

          

  

  

Edge- 

Punched 

Card       

  
      Recorder 

  

35mm 

Micro- 

  

    

film       

1. Important correspondence 

covering a variety of topics. 

2. Clerk determines index term 

per Navy-Marine Standard Sub- 

ject Classification System 
Guidance. 

3. Terms converted to code and 

paper tape typewriter converts 

information into binary code on 

edge-punched cards. 

4. Document and binary code on 

edge-punched card photographed 

together, developed, and stored 

on 35-mm phototape microfilm. 

ia anal   

  

  

          

Master file of Ship Systems 

Command correspondence con- 

tained on 1,000 ft. reels of 

index coded phototape.   

  

  

STORAGE SEARCH AND RETRIEVAL 

i 
1 

Corre- | Micro- 1 Search spondence film a Request File 

; -— 
4 5 2 | 

Subject - ~ we Coded ~ 
_| Indexing Classi- Request . 

Terms ieation Information 
ference       

  

  

Edge- 

Punched 
Card       

    Retrieval 
Unit 

  5 [. —ft. 7 

Pape r Film 

Copy Copy 

  

Viewer 

              

1. Requester negotiates search 
question with file technician. 

2. Search question coded into 

machine language. 

3. Transforms coded information 

into binary coded information on 
edge-punched card, 

4. Technician selects proper reel 

for insertion into the file search 

retrieval unit. Matching of like 

binary codes (film and edge- 

punched card) activates the view- 

ing on display screen. 

5. Searcher has three options of 
output form.   
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NAME OF SYS”: 
Failure Rate Data Dissemination 

(FARADA) 

ORIGINATOR: 

~.~Fleet Missile Systems Analysis and 
Evaluation Group 

Naval Ordnance System Command 

Corona Naval Weapons Center 

Corona, California 91720 

OBJECTIVE. To operate a technical in- 
formation storage and dissemination system 

“that will assist in improving the reliability 
of military hardware. 

BACKGROUND. The Naval Ordnance 
Systems Command, acting for the Naval Ma- 
terial Command, is responsible for material 
Support aspects, including the production of 
hardware for the entire tange of military and 
Space equipment. A specific duty relating to 
these responsibilities is the monitoring of the 
reliability engineering aspects in these many 
space systems. 

  

For many years, hardware reliability re- 
porting was handled on a decentralized basis 
by various Navy Bureaus. As a natural out- 
growth of emerging improvements in meth- 
ods for gathering, processing, and transmit- 
ting information, the Navy several years ago 
assigned this responsibility to the Data Man- 
agement Division of the Fleet Missile Sys- 
tems Analysis and Evaluation Group. Since 
then the FARADA system has become so 
meaningful that the Army, the Air Force, and 
the National Aeronautical and Space Admin- 
istration (NASA) have been cosponsoring 
and funding the program. 

THE NEW METHOD. The FARADA 
system collects and disseminates information 
on the failure rate and failure mode of the 
various materials manufactured for military 
and spacé use. The Teport breaks down the 
material into such categories as part, compo- 
negt, module, and assembly. The source data 

la 
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handled. sin the system emanates from the 
operationai “users throughout the military 
service and NASA. Guidance information for 
participants includes appropriate forms cov- 
ering each category of part or mode failure. 

Completed forms showing failure rate data 
are forwarded on a scheduled basis to the 
Data Management Division, where data is 
converted to machine language and stored on 
magnetic tape for processing on a UNIVAC 
computer. Every 90 days an updated report 
is produced and sent to users. . 

The system collection of data comprises 
one FARADA Standard Operating Procedure 
handbook and five Failure Rate Data hand- 
books. The latter contains more than 38,000 
line entries of tabulated failure rate data 
and 2,000 line entries of failure mode data. 
Information tables are also kept current on 
400 different failure stress curves. Back- 
ground information is also maintained that 
describes the more specific aspects of the 
data displayed, such as location, use, quanti- 
ties, type of maintenance, and failure criteria. 
The present growth rate of published and 
distributed data is about 20 percent per year. 

» 

The system’s output consists of photo- 
reduced handbook pages derived from com- 
puter printout and systems background in- 
formation pages for insertion into the set of 
five handbook binders. In addition to paper 
output format, the entire tabulated data out- 
put is available to program participants in 
the form of computer tapes. 

The primary users of the FARADA Pro- 
gram are approximately 250 prime and major 
subcontractors engaged in either military or 
NASA efforts. In addition, about 80 Govern- 
ment activities and 15 educational institutions 
participate in the program as secondary users. 
The information and data is used by design 
engineers and reliability engineers in making 
reliability predictions. Surveys show that 99 
percent of the primary participants use the 
FARADA data in the intended or designed 
manner. 

ps
 

eS Bek 

  
2 is WRWER Men aime wie



  

  

  

REMARKS. The compu. \ with its large 
memory capacity and its data manipulating 
ability, is used to good advantage in the 
FARADA System. The output data needs 
only to be reduced in size before transmission 
to the hundreds of users. The ability to pro- 
vide selected fSers with magnetic tape copies 

of data reports eli. lates multicopy pack- 
aging and the problem of slow mail delivery. 

The computer’s capabilities greatly aid in 
improving the reliability of operating systems 
and equipment, improving logistics planning, 
and reducing technical data research time. 
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  “) FAILURE RATE DATA DISSEMIN/ DN (FARADA) 
  

INPUT PROCESSING 

  

  

      

    

  

            

  

        

  

STCP AGE SEARCH AND RETRIEVAL 

al ailure 
Rate Mag me La 
Data Tape fer 

2 

Code / —\ Printout 
Index [J Form #{ Computer } Copy 

3 Photo 

Keypunch Reduced (J 

Copy 

4 
sete Punched 

Card 

“7 Tape Mag 
Duplicator Tape 

Copy 

1, Failure rate and failure mode 

data received from many opera- 

ting locations. 

2. Data is converted to code 
form. 

3. Keypunch operator produces 

data in punched card format. 

4. Punched card data serves as 

source data entry to computer. 

——-     

  

  

      

  

  
   

   

  

    

Data stored in Univac tape station 

consists of a large group of fail- 

ure rate and failure mode inputs. 

Data pertains to manufactured 

parts, components, modules, 

and assemblies.   

  

    
      

  
Users automatically receive 

data each quarter in reduced 

photocopy paper copy or mag- 

netic tape,     
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NAME OF SYSTEM: 

Miniaturized Navy Catalog Data 

ORIGINATOR: 

Naval Supply Systems Command 

Department of the Navy 

. Washington, D.C. 20350 

OBJECTIVE. To explore and develop new 
and improved methods and procedures for 
use in disseminating Navy catalog data and 

to reduce costs and increase the effectiveness 
of this supply management function. 

BACKGROUND. Since 1949, the Navy has 
disseminated descriptive and management 

data in the form of printed publications. 

These publications are distributed to military 

personnel (requisitioners) located in all parts 

of the world, as well as to forces afloat, and 

provide the information needed to effectively 
manage logistics tasks. Currently, there are 
15 separate classes of catalog publications 

distributed in time cycles ranging from 

monthly to annually. To illustrate the mag- 

nitude of this endeavor, for fiscal year 1971 

it is estimated that the printing budget for 

catalog data alone will total about $1.3 
million. 

Because of the rising printing and other 

costs and anticipated increases in the size and 
number of publications to be managed, the 
Navy conducted a comprehensive study of the 
problem. As a result, an in-depth test was 

conducted to evaluate the feasibility of mini- 

aturizing the catalog data. It was found that 
most users of the data would prefer a micro- 

form system for information storage and dis- 

semination. Accordingly, the Navy has initi- 

ated a long-range program that eventually 

should convert most of the present printed 

paper catalog publications to microform. As 

a first step, the Navy has established a micro- 

fiche system for designation of selected de- 

scriptive management data. 

a 

THE NEW;METHOD. Among the several 
catalog clasdes selected for the initial conver- 
sion to mic#oform format is the Navy Man- 

48 and 

agement Data List. NMDL). It comprises 
about 10,000 pages contained in 20 volumes, 

each about l-inch thick. About 8,000 NMDL 

catalog sets are produced. Updating of the 

NMDL in the past was accomplished by the 

periodic publication of cumulative bimonthly 

change bulletins and page revisions, both of 
which required extensive manual mainte- 

nance. When the volume of cumulative 
changes totaled about 25 percent of the origi- 
nal catalog, or when two years had elapsed, — 

a new updated addition would be printed. 

Thus, the many changes made it necessary for 

a searcher to frequently make a double 

look-up. 

The transformation of the NMDL catalog 

information to microfilm is a relatively simple 

task under present computer capabilities. 

Since catalog data is already maintained on 

magnetic tape, the tape acts as conversion 

input to the COM (computer output micro- 

film) microfilm recorder. The COM recorder 

changes binary-coded information on mag- 

netic tape to readable page images on 16-mm. 

roll microfilm. The film is cut into strips, and 

through a series of photographic processing 
steps, is transformed into a negative micro- 

fiche master. The National Microfilm Asso- 

ciation (NMA) microfiche. format is used.. 

Each microfiche contains 100 page images o 

catalog information. A microfiche duplicato¢, 

produces sufficient microfiche copies for dis:. 

tribution to participating Ships and stations : 
and shore stations of the Naval Material 

Command. 

The search routine consists of finding the* 
Federal Stock Number (FSN) pertaining tol 
a known NMDL number, which identifies a 

‘ particular supply item. The searcher first 

scans the full-size index tabs labeling the 
approximately 100 microfiche to identify 

those within the numerical range. Selected 

microfiche are positioned in the glass carrier 

of the reader and viewed on the display 

screen. A scan of the NMDL listings reveals 

the matching FSN needed to fulfill the search 

requirement. 

REMARKS. Because the COM microfilm 
recorder eliminates the computer output bot- 
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tleneck, it also ress in a major cost savings. 
- Recent studies in’...é data processing service 
industry have’ shown that reductions as high 
as 40 percent in monthly service costs can be 
realized by using COM in place of computer 
printout. 

“@&talog data in microform can be produced 
in a much shorter time span, and the material 
is distributed quickly by airmail or first-class 
mail, whereas bulky catalogs by necessity are 

usually tr “sported by parcel post. This 
transmissio... feature thus narrows the gap 
between the information accumulation cut- 
off date and the users receipt of the data, 

From the standpoint of user acceptance of 
this microform system, a comprehensive field 
test and analysis conducted by the Naval Ship 
Systems Command showed that over 90 per- 
cent of 200 users preferred microform over 
standard hard copy catalogs for searching. - 
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ATURIZED NAVY CATALOG DATA: ME. 
  

INPUT PROCESSING 

  

  

  

  

  

STORAGE SEARCH AND RETRIEVAL 

1 
- | Microfiche Search 

COM . File Sets Request - tomes 
Recorder 

Film 

Processor 

  

  

16mm 
Roll 

Microfilm       

  

  

Microfiche 

Master 

      

  

Microfiche 

Copies 
    

      

1. Input is magnetic tape con- 

taining catalog data in binary 

coded machine language. 

2. Information is converted to 
16-mm roll microfilm by COM 

recording equipment and film 

processor, 

3. Roll microfilm is converted 

through a production process 

into NMA microfiche format 

containing 100 image locations. 

4. Microfiche master serves as 

input to printer which produces 

copies for use in Nayy micro- 
form program,   

      

  

      

  

The Navy Management Data List 

file consists of about 100 fiche 

representing 10,000 pages of 

catalog data. Files are located 

on 70 ships and numerous shore 

installations.   
  

- Searcher desires to match a 

known stock list number with an 

unknown number contained in the 
file, 

2. Searcher retrieves wanted 

data by selecting proper fiche 

for viewing on reader and using 

appropriate image finding tech- 

niques,     
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NAME OF SYST} 
Public Works Drawings Retrieval 

ORIGINATOR: 

Public Works Department 

~*"Puget Sound Naval Shipyard 

Department of the Navy 

OBJECTIVE. To design and operate a 
document storage and retrieval system that 
will insure the integrity of the original in- 
formation and ‘still permit fast access and 
normal use of the stored information. 7 

BACKGROUND. The Public Works De- 
partment of the Puget Sound Naval Shipyard 
is responsible for the activities associated 
with changes and modification of buildings, 
Structures, and utilities located on the instal- 
lation. In support of these matters, the De- 
sign Division of the Public Works Depart- 
ment prepares the necessary engineering 
drawings and insures their safekeeping. 

The engineering documents for the smaller 
shipyard construction requirements are pre- 
pared in-house, while those pertinent to 

*" larger construction activities are developed 
either by higher Navy levels or by commer- 
cial contract. Developed drawings come under 
the control and custodianship of the Design 
Division. Because these large and detailed 
drawings are often used at some distance from 
their storage site and are frequently subjected 
to hard usage at work locations, a better 
method for control and use of the drawings 
was needed. An aperture card system was 
adopted as the best way for preserving the 
integrity of drawing information. 

THE NEW METHOD. The collection of 
about 53,000 engineering drawings identifies 
specific elements or features of the shipyard 
facilities. The reference system is based on 
local classification features. The main cate- 
gories include such data elements as assigned “ii 
facility number, originator's branch code, 
physical location, and type of work to be 
performed. 

=. 

_. Bremerton, Washington 98314... 

The in::.'l conversion to the standard 
aperture card format began with the sorting 
of the engineering drawings into compatible 
Sizes for more effective productivity during 
the microfilming and image inserting process. 
The reference information was then placed on 
a log sheet that governed subsequent process- 
ing actions. A copy of the log sheet was used 
as a basis for data input to the aperture card 
and assured proper matching of card and 
microfilm image during the image mounting 
process. 

New engineering drawings now entering 
the system are assigned a facility group or 
category by the originator, based on the struc- 
ture’s mame or identity number. Selected 
identifying data is keypunched into the 
punched cards and interpreted (printed) 
across the top of the card. When more than 
one facility is involved in a work project, 
duplicate locator cards are prepared for cross- 
indexing purposes. These duplicate cards, 
which do not contain film images, are main- 
tained for machine processing purposes and 
are commonly referred to as “slave decks.” 
They are filed primarily by facility or group 
category, followed by the organizational 
branch to which the facility is assigned. 

Engineering drawings are photographed 
on 35-mm. negative roll microfilm. A microfilm 
roll duplicate copy is produced for aperture 
card purposes, and the original microfilm is 
retained for archival purposes. The aperture 
cards are filed by drawing number in ‘the 
Design Division. 

Searches for drawings originate primarily 
within the Division and are handled by an as- 
signed engineering technician. Searching is 
accomplished by machine sorting of the loca- 
tor “slave deck” cards and facility grouping. 
The first sort run will isolate the designated 
subclass, and where volume warrants addi- 
tional runs may be made to facilitate the nu- 
merical identity of the desired drawings. The 
appropriate aperture card reproductions of 
the original tracings are then retrieved from 
the.aperture card file. Users can read the in- 
formation or produce enlarged Paper copies 
by using the aperture card reader-printer. 
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sign Division’s objectives of assuring file in- 

tegrity, and, additionally, the master roll is 

always available to recreate the original draw- 

ing in appropriate size should the aperture 

-_ 

card become lost... system's mechanical 
sorting capability improves the search proc- 

ess by quickly identifying desired drawings 

and reducing the possibility that any perti- 
nent drawings are overlooked. 
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a PUBLIC WORKS DRAWINGS RE JIEVAL . 

INPUT PROCESSING STOP.AGE SEARCH AND RETRIEVAL k 
. 

1 1 1 

os Original Master Search o Drawings Microfilm Request 
8 Roll 4 

ae - : a File ' 
- Group r 

Desired 7 

. ie 

2 
Film Index r 

™ Processor File Y 2 7, 
J 

Aperture 

Card File |[™ , 
Cee 

g 35- 
: a Card a Microfilm Sorter ‘ 
Roll 

: 
Film Drawing 5 

Duplicator Identities kK 4 

ee 3 
( Specific 

Film » Drawings 

Mounter * tC 

Reader-~ 
2 . Aperture Printer 

Card 

1, Original engineering drawings 1. Master microfilm roll re- 1, Search requests are usually a 
are converted to aperture card tained for security and archival initiated by division personnel , 
format through a sequence of purposes. desiring drawings within a . 
filming, film processing, film specific facility group. 
duplicating, and film cutting. 2. The Design Division's aper- b 

ture card file contains about 2. Machine sort isolates spe- 
2. Image frames are mounted on | 53,000 drawings, with 4,000 cific drawing identities. , 
index coded aperture cards. additions annually. File is L 

structured numerically by 3. Appropriate aperture cards : 

drawing identification, are withdrawn from file. Users ” 

. select either paper copy or 

visual display for satisfying 
“hee. search need. 
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NAME OF SYSTEM: 

Allotment Disbursement Record 

ORIGINATOR: 

Air Force Accounting and 
Fingace Center 

Department of the Air Force 

- 3800 York Street, 

Denver, Colorado 80205 

OBJECTIVE. To establish an improved 
off-line system for storing, maintaining, 
searching and retrieving personnel pay and 
‘disbursement data. 

on 

BACKGROUND. The Air Force Account- 
ing and Finance Center provides technical 
supervision, advice, and guidance to the ac- 
counting and finance functional elements of 
the Air Force and performs centralized ac- 
counting and allotment disbursement func- 
tions. In the allotment disbursement activity, 
more than $1 billion is paid out annually in 
connection with 14.5 million individual pay 
transactions. As an example of the enormity 
of this operation, in 1968 it took 1.8 million 
pages of 14x11 inch special computer print- 
out paper to record payment data. These 
listings were subsequently decollated and 
bound in volumes holding 500 pages, with a 
yearly total of 3,500 volumes. 

Inquiries pertaining to allotment matters 
are received from within the Government as 
well as by the principals involved. The allot- 
ment inquiries are generally concerned with 
nonreceipt, incorrect amount, wrong name, 
or loss. An evaluation of the time spent in 
fulfilling a search request revealed an average 
of about 2.5 minutes per search, with about 
300 Center personnel having access to the 
voucher records. In the case of many daily 
telephone inquiries, only 44 percent of the 
calls could be answered without a followup 

call. . 

With the iffffeduction of a second-genera- 
tion computer system to handle a variety of 
automated ‘finance systems, not including the 

54 am 

check disburseme-” “‘unction, a problem arose 
relative to the vouciier record printouts from 
the computer. The problem mainly concerned 
the need to convert digital data quickly and 
economically into readable form that would 
be compatible with the computer's other capa- 
bilities. The evaluation of various options 
recommended that a COM (computer output 
to microfilm) system was the best answer. 

THE NEW METHOD. Magnetic tape — 
reels containing the allotment disbursement 
information are placed on a magnetic tape 
drive and the data is fed directly into an S. D. 
4400 Document Recorder. Through an in- 
ternal computerized program this equipment 
converts the magnetic tape impulses into 
readable characters that are recorded on 
16-mm. microfilm. This conversion is per- 
formed at the rate of 62,500 characters a sec- 
ond which is equivalent to four computer 
printout pages of information. The microfilm, 
after developing, is used to make several 
negative duplicate copies for use in the Cen- 
tral Inquiry Office, The original copy, after 
proper treatment, becomes the archival master 
copy of the allotment disbursement activity. 
The working copies of microfilm are then cut 
into 100-foot lengths, placed in the FILMAC 
400 systern’s film cartridges, and taken to the 
Central Inquiry Office files. 

The Inquiry Office operation may be com- 
pared to the operation of a data bank. The 
office contains three sets of microfilmed dis- 
bursement records that are housed in rotary, 
vertical containers. Each of the three search 
stations is manned by three to four inquiry 
clerks and contains one file set and two 
FILMAC 400 reader-printers, plus three or 
four telephone outlets. The files contain the 
current three months data, which is updated 
monthly. Individual cartridges hold about 
2,000 pages of information, with 50 individual 
records per film image. Thus, each cartridge 
may hold as many as 100,000 records. 

All records are arranged numerically by 
the last two digits of an individual's Social 
Security number. Cartridges are positioned 
within the container to visibly show its range 
of record numbers. The image finding is 

         
TYP ee ee FR Te ee 

rite 3 insmesit e. Baariracin sts stared witha Fas vis ae Rie tee 2 Be 

    

Pe
ru
m 

ee
e 

e
T
 

rs
 

  

      

: 

| 
  

  

TEES ge ee 

 



  

  

S
E
R
 
T
R
E
E
 

r
y
 

NE
 
S
e
 

cam 
e
d
 

a 
ansa

l 
oa
 

7g 
ana

l 
t
a
l
e
 

tan
t 

    

   
   

   

    

   

  

   

    

    

   

      

    

   
   

      

   
      

  

   

   

   

  

an
et
te
 

-” Office. About 5,00 

oo 

- performed’ by the odometer method. Each 

searcher, having knowledge of both the car- 

tridge’s range of numbers and the number and 

name being searched, is able to estimate the 

linear position of the record within a few 

fram@s. The system is relatively simple and 

allows most searches to be completed within 

15 seconds. 

generated from external 

urces. The external re- 

letter or by telephone. 

lls at the Finance Cen- 

ter's main switchboard are immediately re- 

ferred to one of the open lines to the Inquiry 

0 such calls are received 

each month. Internal search requests are re- 

ceived via a search request form and are 

usually acted upon in a matter of minutes. 

Search actions are 

as well as internal so 

quests are received by 

All incoming phone ca 

s located and placed on 

the reader-printer, the searcher has three 

methods of responding to the requester. If 

requested by phone, the response may be read 

-directly from the reader screen; if requested 

internally, the answer may be transcribed on 

a search request form; and if requested by 

letter, either a form answer or 4 “half page” 

hard copy printout of the record may be 

mailed to the researcher. The hard copy fea- 

Once a record i 

"se v 

. 

‘search actions can be han 

oert facia RIA Sd hah 

ture of the.: “nter is the most practical since 

the record requested is only onc of 50 con- 

tained on each film frame. Usually, ail of the 

died at the search 

clerk’s normal work location. 
. 

The principal advantage of |, 

this system over the former search methods, 

in terms of the Accounting and Finance Cen- 

is the much faster response to 

service member inquiries. Additionally, the 

following benefits have also accrued as a re- 

sult of adopting this COM technique: 

REMARKS. 

ter’s mission, 

1. Because of the much faster computer 

output resulting from this new syS- 

tem, about 500 additional computer 

hours are now available annually for 

other applications. 

2. Since the system’s inception, require- 

ments for more than one million sets 

of multiple-part, tab paper have been 

eliminated. 

3, The present storage space for active 

and inactive disbursement records 

amounts to 1,944 cubic feet. Once the 

microfilm system completely elimi- 

nates the paper records, the space re- 

duction ratio will be 50 to 1. 
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ALL UTMENT DISBURSEMEN'’ RECORD © | 
  

INPUT PROCESSING STORAGE SEARCH AND RETRIEVAL 
  

  

  

  

  

  

  

  

    

  

  

      

          
        

      

1 

Search 

Request 

. External 

1 inquiries 

Microfilm |} 

File Sets |[ 
S.D. 4400 
Document ‘ Internal 

Recorder Inquiries 

Film 
Processor 

. 2 

Telephone 
16-mm 

Microfilm 

Master 

2 \ h 
3 heme Reader- Search 

Film Printer Response 
Duplicator 

16-mm | Microfilm 

Microfilm “| Printout 
Copies 

—!   

1. Allotment check disbursement 

data contained on magnetic tape 

in binary form is converted to 

readable characters on micro- 

film by document recorder 

program. 

2. Film processor produces 
16-mm silver halide microfilm 

positive, 

3. Film duplicator creates du- 

plicate negative microfilm copies 

which are spliced into 100 ft. 

rolls and placed in Filmac-~400 

cartridges and di¥@Ptbuted to   Central Inquify Office. 

          

  

  

  

          
  

  

  

  

  

     

  

¢ 

1. Central Inquiry Office main- 

tains three sets of files and 

three reader-printers to respond 

to inquiries relative to allotment 

check disbursement problems. 

2. Appropriate cartridges are 

placed in Filmac-400 reader- 

printer for retrieval of desired 

information. 

  

            
1. Search requests originate with 

service personnel and dependents 

or with Finance Center technicians. 

2. Responses are passed to the 

users by telephone, by paper 
form, or by half-page hard copy.     
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NAME OF SYSTEM: © 
Legal Information Through 

Electronics (LITE) 

ORIGINATOR: 

* Air Force Accounting and 
Finance Center 

3800 York Street, 

Denver, Colorado 80205 

OBJECTIVE. To permit rapid yet exhaus- 
tive searching and retrieval of information 
contained in the Comptroller General Deci- 

sions and other large collections of legal and 

administrative documents. 

BACKGROUND. The office of the Staff 
Judge Advocate, Air Force Accounting and 
Finance Center, Denver, Colorado, first pro- 
posed the development of Project LITE as 

early as 1961. The attorneys at the Denver 

agency had become aware of certain break- 
throughs in automatic indexing and machine 

searching and believed such techniques would 

help solve their growing, legal precedent 

search problems. 

Until the LITE system became fully op- 

* erational in 1964, searches of legal precedent 
material, such as Comptroller General Deci- 

sions and the U.S. Code, were conducted 

manually. The searches took place at numer- 

ous locations throughout the Air Force finan- 

cial community and involved a duplication of 

effort. Also, to compound the problem, the 

body of law and regulatory material was ex- 

panding at a rather alarming rate. It was thus 

obvious to those charged with researching 

material that emerging new computer capa- 

bilities should be investigated with a view 

toward developing a supplementary, auto- 

mated data or fact retrieval system. 

The system became operational in 1964 

after several years of concept development. It 

included the latest in automated indexing and 
° i, . : . 

machine information retrieval techniques. 

The system is designed to assist procurement 

offiders, attorneys, and other interested users 

in finding relevant precedent material upon 
ie 

which to bas’ idministrative and legal de- 
cisions. 

THE NEW METHOD. In simplest terms, 

the search and retrieval processes operate on 
the information stored in two files within a 

SPECTRA 70/45 computer, the text file and 

the vocabulary file. To develop the text file, 

each word from a document is transcribed to 

‘a machine-language mode, such as punched 

cards or paper tape. This is in turn converted 

and stored on computer magnetic tape. 

With the text file stored on tape, the com- 

puter is then used to develop the vocabulary 

file. This file is basically a concordance or 

dictionary of all the text file words, with the 

exception of a standard list of 112 common 

words. The elimination of these common 

words from the dictionary reduces the volume 

of stored controlled text words by about 45 

percent. By way of a programed process, each 

text word within the computer is assigned a 

text location code. As a result, each word, 

sentence, paragraph, and document is as- 

signed a serial number. 

Users of the system are generally given a 

short research indoctrination course covering 

the techniques of problem identification and 

search framing. The first phase concentrates 

more on the selection of search words and 

phrases, while the latter phase is more con- 

cerned with the mechanical functions of 

search. Once competent in using the System, 

the user has a choice of three output formats: 

a document citation to include the book vol- 
ume, page number, scope line, and an abstract 

reflecting the question; a full page printout 

of the subject matter requested; or a Key- 

Word-In-Context (KWIC) printout reflect- 

ing the key or prime words appearing in the 

search request. Users normally submit their 

inquiries by mail, but they may make their 

requests by telephone or teletype when 

necessary. 

REMARKS. The data bank of the LITE 

System at Denver is currently categorized 

inta four groups of information—Statutes 
(U.S. Code and Appropriation Acts); Deci- 
sions (Published Decisions of the Comptroller 
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General); Regulations (Armva Forces Pro- 

curement Regulations (ASPR) and Depart- 

ment of Defense Comptroller Directives and 

Instructions); and Other, which includes a 

wide variety of such documents as the De- 

partment of Defense International Law 

Agreements. 

The system offers a wide range of flexi- 

bility in search strategy and is limited only 

“by the imagination and ingenuity of those 

whe use it. The initial costs of concept devel- 

opment and text vocabulary files conversion 

are often higher than costs of other data or 

fact retrieval processes. However, future 

costs for retrieval systems of this type should 

be greatly reduced by the knowledge and ex- 

pertise acquired thro. d the LITE System 

experience, by the availability of LITE com- 

puter programs for use by others, and by the 

future use of lower cost input methods, par- 

ticularly optical character recognition. Fur- 

ther, as more and more installations such as 

the Comptroller General's Office use compu- 

terized composition techniques for prepara- 

tion of their documents, the magnetic tape 

created for that purpose can also be used} as 

the input for an automatic indexing and ‘re- 
“ 

trieval system. j 

It is therefore predictable that systems 

like LITE. will play a steadily increasing role 

in solving the information retrieval prob- 

lems of the future. 
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ICS (LITE) 

INPUT PROCESSING STORAGE SEARCH AND RETRIEVAL 

1 

Comptroller 
D t 

_. Gefferal Vocabulary Citation Keyword . 

Decisions 
itation 

Mag D: 
| pi | Tape isk “ CF 

File File 
: Page 

Other Computer . Printout 

U.S.Code Matter 

Paper Tape 

Tt 2 

Paper Tape Punched 
Cards 

es 3 Subject 
= Matter 

— 
Citation 

Mag 
Keyword 

Tape 
in 

Text 

The Comptroller General Deci- At the Denver Project LITE 1. Retrieval of information 

sions, U.S. Code, other selected! facility, the input matter is covers three optional formats: 

regulatory matter, and a vocabu- stored in the computer systerns | citations, keywords in context, 

lary file are converted, if neces-| magnetic tape and random and full text printouts of desired 

sary, to coded text on magnetic access files. information. 

tape through a series of conver- 

sion processes and computer 2. Search queries are translated 

programs. into compatible machine language 
for entry into the computer.   
3. Appropriate programing pro- - 
duces requested information in . 

three different formats, per t 

- 
initial address.         
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NAME OF SYSTEM: 
Microform Personnel Record 

ORIGINATOR: 

Air Force Personnel Center 

Department of the Air Force 

Randolph Air Force Base, 
Texas 28148 

“OBJECTIVE. To develop, test, and operate 

a more compact and efficient military per- 

sonnel records system to meet the current 

and future demands for greater mobility, 

faster retrieval, improved controls, and re- 

duction in maintenance costs. 

BACKGROUND. The maintenance of the 

mass of documents required as source data in 

the Department’s Master Personnel Records 

has become an increasingly serious problem 

since the Air Force was established as a 

separate military service. 

The mobility of personnel and the need 

to move records from one file custodian to an- 

other and from one location to another have 

complicated the task of personnel records 

administration. Centralization of the Master 

Personnel Records activity has been an ob- 

jective for many years. Since 1964, a series of 

long-range studies and analyses has been un- 

derway to develop system concepts, design, 

and hardware requirements. The concepts and 

basic requirernents for a microform system 

have been completed, and the first stage of a 

long-range, two-stage program is now under- 

going service tests at Randolph Air Force 

Base, Tex. 

THE NEW METHOD. The overall system 

will eventually contain about 22 million 

. microfiche images of paper records of active 

Air Force members, Images are appropri- 

ately indexed and stored in an image storage 

retrieval subsystem, with image recall based 

on automatic rgggom-access techniques. User 

access to the file is by two-part query display 

terminals jocated throughout the Military 

Personnel Fenter 

The basic input ¢ oy documents enter the 

system through 16-nun. planetary microfilm 

camera stations. Documents are photographed 

in a prescribed order on silver halide micro- 

film and processed by a commercial micro- 

film service company. The film roll goes to a 

production and titling station which, through 

a series of processes, produces silver halide 

COSATI (Committee on Scientific and Tech- 

nical Information) quality master microfiche. 

Human-readable title data is added at the top 

of the microfiche by one of several processes. 

The master microfiche serves as input to a 

Kalvar microfiche printer where duplicate 

Kalvar microfiche are produced. The Kalvar 

duplicates are placed in the working file for 

use in servicing daily search requests. 

The working file is housed in the com- 

puterized image storage and retrieval sub- 

system, which provides random access to 

designated images. This subsystem, at the 

direction of the searcher, also transports the 

desired images to TV cameras, hard-copy 

printers, or microfiche duplicating printers. 

Index entries to the system may be pro- 

duced in one of two ways. When documents 

are of a particular standard size they are 

scanned by an optical character reader (OCR) 

that records specific data fields on the docu- 

ment. Where documents do not meet size 

requirements the index entries are typed on 

bond paper for entry into the optical charac- 

ter reader. The OCR inputs of raw index data 

are converted to magnetic tape in the same 

serial order as the corresponding image 

frames on the roll film. The converted index 

data is then routed to the computer subsystem 

for processing and storing until needed to 

‘identify appropriate microfiche images. 

Retrieval of information from the storage 

file is accomplished through use of teletype 

keyboards located in user work areas. A user 

requests a record image microfiche by typing 

out the serial number of the individual and 

the subject matter index code in a formalized 

sequence. The keyboarded message is instan- 

taneously translated by a computer that actu- 

ates the image storage and retrieval sub- 

system to retrieve and position the desired 
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images in front 6.1 output port of the re- 
trieval system. Assuming that the query re- 

sults in an image to be displayed, a TV camera 
scans the image at the output port and trans- 

mits the image through the buffer to the TV 
monitor display location. Each display has 

an associated keyboard that controls the 

image selection from the buffer, in addition 

to display characteristics such as focus and 

contrast. Should the user desire a hard copy 

or duplicate microfiche, the image storage 

and retrieval subsystem routes the microfiche 

to a different output port where the images 

are reproduced by an electrostatic printer or 

where a duplicate microfiche is produced. The 

_ copies are then routed to the information 

user. 

KEL OLTE TING SUS LNG 2 "297 Stabe San weetg 2b SEs satin ae vik sewriatesaben Oth Sd a 

DO Dare ah eat Aaa hain is BP ES me ST AEE Dts, Se TAAL Laas 

REMARK, “\ This new microform person- 
nel record system utilizes the latest advance- 

ments in computer and microform technology 
to a significant degree. While the system is 

most costly, the economic and morale benefits 

should more than pay for the developmental 
and initial procurement costs within a few 

years. 

The system will greatly reduce the inher- 

ent delay in the completion of personnel 

actions. For example, it should yield valuable 

benefits in more detailed and responsive 

management of the individual member; con- 

solidation of personnel records; increased file 

integrity; and significant reduction in the 
unit cost of personnel management trans- 

actions. 
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INPUT PROCESSING 
STORAGE SEARCH AND RETRIEVAL 
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1, Inputs to system arc personnel 

documents, which are photo- 

graphed in prescribed order. 

2. Index data is read by optical 

character reader and converted 

to magnetic tape by computer 

action. 

3. Roll microfilm is transformed 

into standard master microfiche 

format. 

4, Microfiche master serves as 

input to Kalvar microfiche 

printer. Jacket microfiche 

master goes to archive filc. 

5. Duplicates serve as working 

fiche and are entegad into the 

image storagg and retrieval 

subsystem, 7 

The storage array consists of 

an ADP computer subsystem 

for mass storage of index in- 

formation and an image storage 

and retrieval subsystem for the 

storage and control of working 

microfiche.     
  

          
  

1. Serial number requests are 

entered into the systems through 

a teletype keyboard located at 

the user terminal. L, . 

2, Input information enters ADP 

subsystem for specific address 

identification. lndex and location 

information is passed tu the im- 

age storage and retrieval sub- 

system which locates and places 

information before the TV camera 

3. User may view images on TY 

display or may obtain a duplicate 

microfiche image or paper copy.   
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NAME OF SYSi__. 
Miniaturized Management Reports 

Distribution 

ORIGINATOR: 

. “Advanced Logistics System Center 

Air Force Logistics Command (AFLC) 

--.- Wright-Patterson Air Force Base, 
Ohio 45433 

OBJECTIVE. To improve current Com- 
mand information system processes to allow 

for reduced cost for producing management 

_ information and at the same time to provide 

users with needed information in a more ac- 

cessible format. 

BACKGROUND. The Air Force Logistics 
Command (AFLC) provides worldwide logis- 

tics support to all Air Force organizations. 
These responsibilities include such complex 
and vitally sensitive activities as the procure- 

ment and maintenance of aircraft and related 

support systems and the movement and con- 

trol of. supporting material. In addition to 

the headquarters, five subordinate installa- 

tions called Air Material Areas are responsi- 

ble for performing the necessary activities in 

support of the overall mission. In the manage- 
ment of these multibillion dollar programs, 

AFLC for many years has been one of the 

larger users of automated information proc- 

essing equipment and techniques. During this 

period, the Command has also been a leader in 

the exploration and use of appropriate tech- 

nological advances, 

As both the scope and number of 

computer-based management reports in- 
creased over the years, two output problems 

have become increasingly apparent. One has 

to do with the growing imbalance between 

actual machine processing speed and the rate 

of impact printer output in the form of master 

copy printout. The other concern involves the 

enornrews increase in the volume of printed 

repforts—over 32 million original pages were 

préduced during the past year. An interim 

* 

imbalance ..s been to employ IBM 1401 

computer systems to relieve other com- 
puters—principally the IBM 7080—of mas- 
sive print workloads. The bank of 1401 com- 

puters print output information based on 
magnetic tape input at the rate of 600 lines 
per minute on an around-the-clock schedule. 

THE NEW METHOD. The new microfilm 
display system should become operational 

during fiscal year 1971, with similar equip- 

ment and procedures being used at each of 

the six locations. The new system will record 

output from the AFLC’s computer processing 

equipment directly onto 16-mm. microfilm by 

means of COM (computer output microfilm) 

equipment. Peripheral equipment to support 

the new concept will be used for film process- 

ing, film duplicating, and for viewing the 

microfilm output. 

Specifically, magnetic print tape will be 

the input to the off-line microfilm recorder. 
It will convert and record data information to 

human-readable images on 16-mm. microfilm, - 

within the range of 7 to 15 thousand lines per 

minute. This conversion performance is in 

contrast to the current hard copy recording 

capability of 600 lines per minute. The film 

processor, normally working in direct line 

with the recorder, fixes the exposed film for 

permanent use. The first off-line process will 

entail the duplicating of the master microfilm 

copy in copies sufficient for distribution to 

the groups of users. After these duplicates are 

loaded into cartridges they will be forwarded 

to the several file stations where either read- 

ers or reader-printer equipment will be avail- — 

able for screen viewing or for the making of 

paper copies. 

REMARKS. The system's cost over a five- 

year projection should annually average 14.2 

percent less than current costs for labor, sup- 

plies, mailings, and both data processing and 

nondata processing equipment. 

An analysis of paper information display 

versus microfilm image display revealed that 

the microfilm costs should range from 13 to 

20 percent Jess than paper costs for the same 
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