
THE MINICARD SYSTEM 
A continuing development of Eastman Kodak Company 

The new electronic-microfilm medium for 

the unit record storage and single-search 

retrieval of documentary information. 

FETYAFILM 

"Minicard" is a trademark 

Actual size of the Minicard film 
record as enlarged below. It 
contains six pages of graphic 
information and 1,554 bits, or 
259 characters, of alpha-numer¬ 
ic code information. 

originator of modern microfilming 



WHY THE MINICARD SYSTEM 
> 

A PROGRESS REVIEW OF THE MICROFILM SYSTEM WHICH ELECTRONICALLY STORES AND RETRIEVES DOCUMENTARY INFORMATION 

From the instant they are cut from the roll 
film, Minicard film records are handled on 
steel sticks. One stick will hold 2000 film 
records, the identical capacity of a maga¬ 
zine in a file block, or on the Sorter and Selec¬ 
tor units. A lock securely holds the Minicard 
film records intact on the stick and is re¬ 
leased when depositing them in a magazine. 

The Minicard System combines the mobility of unit record 
cards with the inherent ability of photography to compress 
graphic information at great reductions on tiny pieces of film. 
Some years ago, Kodak engineers conceived the idea of uti¬ 
lizing their photographic, optical, and electronic experience to 
solve the perennially pressing problem of safely storing the 
ever-increasing files of information — then accurately retriev¬ 
ing any segment at speeds commensurate with the require¬ 
ments of modern communications. 

Over the years, Kodak has perfected film emulsions and op¬ 
tical systems to meet the exacting demands of astronomy, 
microfilming, photomicrography, and spectroscopy. Adapting 
this experience and knowledge to achieve the Minicard Sys¬ 
tem needed the practicable formula for correlating the func¬ 
tions of film emulsion, lighting, optics, electronics, and me¬ 
chanical handling. 

This research and development to date has resulted in a 
tiny piece of special film, known as the Minicard film record, 
about the size of a postage stamp. It measures 16 by 32mm, or 
thirty times smaller than a standard, punched tabulating card. 
Yet, it possesses more than five times the code capacity. In lieu 
of punched holes, the Minicard film record utilizes clear and 
opaque areas for binary code, exposed as square “dots” right 
in the film emulsion. 

A unique feature of the Minicard System — thanks to pho¬ 
tography — is the availability of file information for reference 
immediately after retrieval. Despite its small size, each Mini¬ 
card film record may contain as many as twelve legal-size 
pages of actual documentary information, whether text, photo¬ 
graphs, or charts. This is possible because of the unusually 
high ratio of reduction of 60 to 1, achieved by the precision 
combination of lenses, film, and lighting. The film image is 
actually 3600 times smaller in area than the original docu¬ 
ment. Still remaining on the Minicard film record is space for 
294 bits or 49 characters of alpha-numeric code. Add to this 
the almost unlimited flexibility of cross indexing and of ex¬ 
panding existing file information, and the Minicard System 
represents a major step towards fulfilling the objectives of 
mechanized information retrieval, so sorely needed in educa¬ 
tion, government, and research today. 

The United States Air Force* has cooperated closely with 
Kodak engineers in designing and testing the electronic and 
photographic machines which make up the Minicard System. 
To the Air Force goes the credit for the foresight and courage 
to put the first Minicard System to test, seeing in this electron¬ 
ic-microfilming system a practicable solution to the problem 
of storing vast files of information in a small area then me¬ 
chanically retrieving it rapidly for immediate reference and 
dissemination. The Air Force installation—and other govern¬ 
ment commitments—must be fulfilled before Kodak can con¬ 
sider the possible applications of the Minicard System in 
business, industry, science, and education. 

*Rome Air Development Center 



The Minicard 

in Operation 

After file material is interpreted and 
indexed, the code data are con¬ 
verted to punched, paper tape. 

A fully, self-contained Minicard System consists of a number 

of major and accessory pieces of equipment, including several 
manufactured by The Magnavox Company, whose engineers 
cooperated with Kodak engineers in developing certain phases 

of the Minicard System. How this equipment functions in pro¬ 
ducing and handling Minicard film records is described in the 
following text. 

INPUT OPERATIONS 

• Classifying—First, as in any filing system, the material for 

file — printed sheets, photographs, charts, maps — must be 

read, interpreted, and indexed according to pre-determined 

classifications. Cross-indexing may be extended as far as de¬ 

sired, for Minicard film records lend themselves to unlimited 
cross-filing. Next the code data are converted to punched, 

paper tape. 
• Microfilming — The punched tape of indexing code is fed 
through a reader which electronically converts the indexing 

to the dot code pattern on the film. Then the related graph¬ 
ic material is microfilmed at a reduction of 60 to 1. Top-qual¬ 

ity results are possible at this unprecedented high reduction 
because of new lenses of high resolving power which faithfully 

capture the images on a new, extremely fine-grain microfilm, 
created especially by Kodak research chemists. To compen¬ 
sate for the much slower speed of this film, which makes it 

uneconomically practicable in automatic, high-speed 16mm 
microfilmers, high-intensity lighting is used to cut down expo¬ 

sure time to a fraction of a second. 
The 16mm Minicard Film is exposed in rolls of 200 feet. 

Each roll contains 2000 frames which become the individual 
Minicard film records. From 294 up to a maximum of 2730 
bits may be used in the code pattern. One or more Minicard 
film records may be used with the full area for coding, in order 
to index a document of many pages. In simple situations, the 

number of pages of related documentary information, reduced 
to one Minicard film record, will vary from 0 to 12 pages. 

Where more than 12 pages are involved, the required number 

of extra Minicard frames are exposed and coded to show the 

related sequence. 
• Processing—Next the exposed roll of 16mm Minicard Film 
is rapidly developed in an automatic, continuous processor. 

Operating at a rate of 50 frames a minute, it processes and 

dries the 200-foot roll of film in forty minutes. 
• Cutting—After the roll of film is inspected for image quality, 
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it is cut by frames to form the individual Minicard film rec¬ 

ords. The cutting machine operates at a speed of 600 frames a 

minute and stacks the individual Minicard film records into a 
receiving magazine where they slide onto a steel handling 

stick. When removed from the cutter, the film records are 
locked on the stick for convenient and safe handling between 

Minicard equipment. A full stick holds 2000 Minicard film 

records, the identical capacity of a magazine in the Sorter, 
Selector, and File Block. Releasing a lock on the stick handle 
lets the film records slip off into a magazine. 
• Duplicating—The original negatives, are known as “1st gen¬ 

eration negatives,” or IN’s. They constitute the master file, 
later to be stored in locked cabinets for protection and preser¬ 

vation. Generally, the master file never is used for searching 
purposes. Duplicate copies of the master records, or second 

generation positive 2P’s are produced. All cross-indexing re¬ 
quirements are established automatically to produce the nec¬ 
essary duplicates for the fully expanded file. At the same 
time an identifying file code is added to the code pattern 
area of each duplicate Minicard film record. These 2P Mini¬ 

card film records form the working file to be used for storage,, 
retrieval, and reproduction. Once the documentary informa¬ 

tion is recorded in both a master file and a duplicate work¬ 

ing file, original documents may be destroyed in keeping with 
the basic archival capability of the Minicard System. 
• Sorting—After inspecting and cutting, the 2P positive rec¬ 

ords are taken to the Minicard Sorter by means of the han¬ 

dling sticks. At the rate of 1000 a minute, the film records are 

scanned electronically and relayed automatically to their re¬ 

spective magazines in a file block, as directed by the filing 

concept. Deposited in each file category, therefore, is a Mini¬ 

card film record for every document relating to that particular 

classification. Thus, only one comparatively small section of 
the file need be searched in order to locate information on a 

specific subject. Complex questions are no problem, because 
all cross-reference codes are included on every duplicate card. 

This becomes the expanded, organized working file. 

OUTPUT OPERATIONS 

• Inquiring—Requests for information are generally stated in 
terms of subjects, locations, or other qualifying and related 

terms and phrases. These are coded and punched into tape to 
form the inquiry. A control panel is wired to establish logic 

conditions for an output selection and is used in conjunction 

with the tape in the Minicard Selector. 
• Selecting—From the working file, a magazine of Minicard 
film records, covering at least one of the terms of the inquiry, 
is removed and inserted in the Minicard Selector. The tape 

and the control panel together set up the conditions of “single- 
search” information retrieval. All Minicard film records from 

a file magazine are scanned electronically and those desired 
for answering an inquiry are deposited in a magazine fixed on 
the Selector unit. Those not selected are held in suspense 

while the selected Minicard film records are duplicated. 
• Duplicating—The selected group of Minicard film records is 
duplicated, processed, inspected, cut, and stacked onto 
smaller sticks for easier handling. These duplicates, called 

3N’s (third-generation negatives) are delivered to the in¬ 
quirer. He may study the information immediately on a table- 

model, Minicard reader. The selected 2P positive Minicard 

film records are returned to their proper magazine category 

in the working file. 
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• Analyzing—If a person wishes only to view the records, he 

uses the small reader at his office desk. Afterwards, he may 
simply dispose of the “expendable” record cards or retain 
them on small file sticks or in individual aperture cards for 

future reference. If the person wishes hard copies, the Mini- 
ard Analysis Viewer is available for searching convenience. 

3y means of a punching mechanism in the Viewer unit, the 
person can indicate which images he wishes enlarged on paper. 

• Enlarging—The Minicard Enlarger Processor will reproduce 
dry paper copies of any film image, enlarged back to original 

size. It operates at a speed of 300 prints an hour. A stick of the 
expendable 3N negative Minicard film records is simply in¬ 
serted in the machine. The images selected for enlarging, as 

identified in the Analysis-Viewer, are printed and processed 

automatically and continuously in the machine. 
• Filing—The Minicard Working File consists of portable, 
aluminum blocks, stored three to a drawer in file cabinets. One 

file block contains fifty magazines, each magazine capable of 
storing 2000 Minicard film records. Nine of these file blocks 
will fit into a three-drawer cabinet about the size of a four- 

drawer legal file. Therefore, one Minicard file cabinet will 
hold 900,000 Minicard film records. Assuming that each Mini¬ 

card film record contains the minimum of 294 bits (49 charac¬ 
ters) of code information and the maximum of twelve docu¬ 

ment images, then one file cabinet could contain the equiva¬ 
lent of 11,000,000 pages of documentary information, plus 

264,000,000 bits (44,000,000 characters) of alpha-numeric in¬ 
dexing code. If stored in standard, four-drawer letter files, 

the same number of documents would require over 500 cabi¬ 
nets, occupying 2500 square feet of floor space to house them 
and the index file cabinets needed to locate the information. 

“A record, if it is to be useful to science ” an 

eminent scientist once said, (<must be con¬ 
tinuously extended, it must be stored, and 

above all, it must be consulted ” This is the 
goal toward which the Minicard System is 

reaching. The storage feature of the system 
reduces any amount of information to file 
proportions which are capable of rapid acces¬ 

sibility through mechanical retrieval. And, 
the single-search operation of the system 
brings the information back from files in one, 
complete package—to be “consulted” without 

further delay. 
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• A Kodak Minicard Film Record contains both graphic 
material and the code for finding the information—truly a 
complete unit record. 

• A Kodak Minicard Film Record combines the mobility 
of the tabulating card and the space-saving compactness 
of microfilming. 

• Any kind of documentary information — written or 
printed pages, charts, maps, drawings, photographs—will 
reproduce on Minicard film records. 

• Single-search retrieval is the heart of the Minicard Sys¬ 
tem. Information retrieved is immediately available for 
reference or for enlarging as hard copies, driginal size. 

• The wide duplicating flexibility of Minicard film rec¬ 
ords makes cross-indexing classification unlimited. 

• The Minicard System delivers information as expend¬ 
able duplicate film records on small handling sticks or in 
individual aperture cards. 

Minicard Film Record with twelve images has code content of 294 bits, 
or 49 characters of alpha-numeric indexing. 

Minicard Film Record with six images has code content of 1554 bits, 
or 259 characters of alpha-numeric indexing. 

Minicard Film Record with no images has 2730 bits, or 455 
characters of alpha-numeric indexing. 
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