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Reduces cost. By confining trans­
mission to night hours, data can be 
sent when communication lines are 
less busy, more economical. 

Even if transmission is done during 
the day, the speed and efficiency of 
Telespeed data communications 
equipment lets you take advantage 
of every minute of line time. 

Because' transmission is automatic, 
the operator can devote her entire 
working day to logging of data. 
Thus, she can process all orders and 
other data received at the -branch 
for later transmission; no need to 
carryover to the next day, no delay 
in handling important information. 

Teletype equipment is ·fast. The 
Telespeed 750 machines operate at 
75 characters per second; 750 words 
per minute. The time required to 
transmit a full day's sales orders, or 
other data, can be. reduced to a 
matter of minutes. 

Increases accuracy; improves cus­
tomer relations. A major accept­
ance corporation, providing install­
ment loan service for thousands of 
.their retail outlets, uses Telespeed 
750 equipment to good advantage. 

Their many branch offices across the 
country average 300 transactions 
daily. Every afternoon, the process­
ing center contacts the branches 
allowing each branch three minutes 
time, including the time required to 
make the connection. Thanks to the 
speed of Telespeed 750's, the trans­
mission of the punched-tape data, 
almost 60 feet daily from each office, 
can be handled in 1'12 to 2 minutes. 

The company's computer is. now 
able to update each account, de­
termine collection action, and pre­
pare notices daily. 

Results: streamlined office proce­
dures; increased accuracy in han­
dling accounts; improved customer 
relations for the retailers! They no 
longer worry about payment re­
minders being sent to customers 
who have already paid. 

TELETYPE 

------- ----- ------

The Telespeed 750 receiving set collects 
all branch office data recorded on the 
punched tape; all automatically, all unat­
tended. 
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Gives you the jump on competition. 
With competition ever-increasing, 
the company that "services" best is 
the one that gets the most business. 
Telespeed 750's, working with data 
processing equipment in auditing, 
production, inventory control, and 
shipping, give any company a com­
petitive edge. 

High-speed tape-to-tape transmis­
sion is but one example of the many 
capabilities of Teletype data cbm­
municaHons equipment. Discover 
why Teletype equipment's versatility 
is the low-cost answer to your data 
communications needs. Read our 
new brochure, "HOW TELETYPE EQUIP­
MENT MOVES DATA FOR YOUR BUSINESS 
OR INDUSTRY." Foryour copy contact: 
Teletype Corporation, Dept. 81 B, 
5555 Touhy Ave., Skokie, III. 60076. 
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Now proven in extended use: 
the error-free rei iability of 

"Scotch"Brand No.777 ComputerTape 

Utilized at large, small, all types of computer installations, "Scotch" Brand 
No. 777 is rapidly proving to be the finest computer tape ever developed. 
Since its introduction, this remarkable computer tape has been subjected 
to countless passes under every conceivable condition at data processing 
installations throughout the country. Dependable, error-free performance 
has been the result. 

Comparisons prove No. 777 is unsurpassed for error-free reliability at all 
bit densities, including 1600 bpi (3200 fci), and unmatched for long-term 
error-free dependability regardless of varying shipping, storage and envi­
ronmental conditions. 

"Scotch" Brand No. 777 Computer Tape will save you money by preventing 
costly errors, computer downtime, and loss of val uable information, what­
ever the workload or data processing task. Find out how you can profit from 
the long-range error-free reliability of "Scotch" Brand No. 777 Computer 
Tape. Write: Market Services Department, Magnetic Products Division, 3M 
Company, St. Paul, Minn. 55101. 
"SCOTCH" AND THE PLAID DESIGN ARE REGISTERED TRADEMARKS OF 3M co. 
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COMPUTERIZED 
LIBRARY CATALOG 

cross-i ndexing 
for the navy 

by RICHARD D. FRANKE 

D
' " How to avoid reinventing is a, problem ever 

present in th.e modern complexities of national 
defense, perhaps to an extent greater than in 
commerce and non-defense industry. Whether 

the reinvention is an electronic device,a computer pro-
gram, or an instruction in how to use a piece of equipment 
makes no difference in principle. Weapons systems and 
anti-weapons systems are becoming so extensive, with 
thousands of people and hundreds of thousands of parts, 
that even the highly educated right hand does not always 
know what the highly educated left hand is doing. A 
research engineer specializing in missile launches may. be 
almost totally uninformed about the guidance system that 
takes over the control of his bird following the launch. This 
situation has recurred often enough in engineering circles 
to become well known under the category of interface 
problems. Perhaps as frequent, and probably more costly, 
are. the instances of lack of contemporary knowledge 
within a single category of skilled specialization. An 
expert in the fire control system of any surface-to-air 
missile may not know what specialists in the fire control 
system of another surface-to-air missile are doing. 
, In the Naval Ship Missile Systems Engineering Station 
at Port Hueneme, California, we deal with Talos, Tartar, 
Terrier and Standard missiles for more than 70 surface 
ships of the U. S. Fleet, and for 20 foreign ships from 
Australia, France, Germany, Italy, and Japan. A signifi­
cant part of our task has been to cross-feed data, not only 
to reduce the number of interface problems, but also to 
keep people who are involved with one missile system 
informed of significant progress made in another missile 
system. It is much more economical to cross-feed the 
information than to reinvent wherever a similar problem 
may arise. The cost premium on useful knowledge means 
that investment in mechanizing our information today is 
mandatory, because traditional methods have proved in-
adequate. <, 

The problem, of course, is not unique with us. Our 
computerized catalog has been a modest pioneering effort, 
to help us fulfill our mission economically. We are reaping 
benefits that make possible the funding of continuing 
experimentation in mechanization that hopefully will lead 
to further economy. Perhaps the cross-feeding of expe­
rience so far, with people who are faced with a similar 
urgent need, may help all of us to keep reinvention to a 
minimum. 

obiectives and development 

The technical library catalog iproject at the Missile 
'Engineering Station began in 1963 with decisions that: 
1) all hard;.copy information materials, regardless of 
format, would be maintained and indexed at a single 
location; 2) the most extensive cross-indexing practicable 
with available data processing equipment would be pro­
vided, and 3) programming would maintain a statistical 
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inventory automatically, from updated inputs for items 
added, changed, or deleted. 

Achievement of an adequate mechanized process for 
the catalog listing of all books, periodicals, technical 
reports, report-type publications, charts, drawings,' trans­
parencies, training films, and both full-size and microfilm 
specifications required a development time period of 
nearly two years. Programming was initially available, but 
solutions had to be worked out for problems that were 
encountered. 

The original design concept of maintaining a single 
basic index and sorting four ways to produce cross-index 
catalogs was found to involve excessive amounts of 
computer' time. The problem was alleviated by dividing 
the basic file into four separate files in proper sequences. 

Each book, drawing, film, or other item requires a 
control number for several uses. By abandoning traditional 
library shelf numbering systems, desirable simplification 
was attained, in the programming. Starting with the 
number 1, accession numbers were assigned individually 
to inputs, and the accession number itself was used as a 
shelf number, for physical retrieval of the item upon 
request. Deletion of items releases the accession numbers 
for reassignment to new inputs, conserving file space, and 
maintaining numerical order. An updating change instruc­
tion to the program deletes all records of an obsolete item 
or maintains the latest revision and date for a needed 
item, operating by means of the accession number. 
Accession number printout serves as locator for an item, as 
it also lists title, date, and report number. The accession 
number listing is printed out quarterly, but a cumulative 
supplement is produced each week so that a complete' 
statement of current library holdings is available. 

The other three catalogs that have served to meet the, 

Commander Franke is director 
of technical data at the Missile 
Engineering Station, Port Hue­
neme, Calif. He is an Annapolis 
graduate and also has an MS 
degree in mathematics from 
Stanford Univ. 
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needs of the technical library are a title printout in 
alphabetical order, a keyword printout, and an alpha­
numeric printout by report number. The title printout is a 
necessity for any library, because an item may be known 
to the requestor only by its title. The other two listings are 
of a specific nature to handle volume requests at Port 
Hueneme, because of the tendency to deal with certain 
topics identifiable by keyword, and because of a natural 
flow of information from other government agencies and 
vendors identifiable readily by their numbering methods 
for technical reports. What is of general interest about the 
mechanized system developed for the library at the 
Missile Engineering Station is the fact that considerable 
descriptive material can be made available with the 
program, in the form of cross-index catalogs in book form. 
The actual keywords and report numbers are specific for 
the needs of people engaged in ship missile systems 
technical support. Capabilities for cross-indexing in gen­
eral are described in the portion of this article dealing 
with programming. . 

summary of results 
The mechanized catalog production system, in less than 

four years, has grown' to a content of over 100, 000 
accession numbers. The average physical retrieval time for 
a single catalog item is t)Vo minutes, as the accession 
numbers are immediately available. About 600 items per 
week are checked out on loan. Reference use of docu­
ments that do not leave the library numbers about 1,000 
items per week, and requested copies of various kinds go 
out at about the same rate. Items are requested by 
telephone, Teletype, letter or memorandum, and in person 
by military and civilian employees alike. Requests from 

ships, other naval facilities and contractors account for 
60% of the traffic, while nearly all of the remainder· is 
attributable to use at the Missile Engineering Station 
itself. 

Configurations of missile systems installed aboard more 
than 90 ships· are maintained, with two or more types 6f 
missiles being used on some ships. The fact that hull 
numbers of each ship are listed in cross-indexes on hand 
has made possible accomplishments that are spectacular 
when compared with former methods of literature, search. 
In answer to questions as to how many and what 
documents pertain to a ship under discussion, full tabula­
tion sheets have been supplied to conferences on ten 
minutes' notice, a -task that previously required 150 to 200 
man-hours of work. The current configuration is comp­
letely documented, and in addition most research and 
development reports from both in-service engineering and 
vendors can be supplied immediately. This permits a 
quick look at existing installations, and at possible changes 
under consideration. 

mechanized processing 
Each incoming item is recorded by a member of the 

library staff on a loading form, illustrated in Fig. 1 (p. 48). 
The following details are recorded: 1) accession number, 
usually, but not necessarily, in ascending sequence of 
receipt; 2) department three-digit code number, indi­
cating probable user, on station, shipboard, off-station at 
other facilities, or for use under security restrictions; 3) 
unclassified, or classification; 4) weapon system appli­
cable, or "none"; 5) Julian date on which indexed; 6 ) 
type of change, as A, new accession, B, revision, etc.; 7) 
publication date of item; 8) report number. Two or more 
numbers for the same document, such as one familiar for 
Navy use, and another assigned by the Government 
Printing Office, 'are entered in card column 9 (shaded 

RCA's 70/752 Video Data Terminal is a CRT display with separable keyboard that provides direct, 
communication with a computer for data entry and retrieval. This third-generation unit has a 
transmission speed of 120 cps and will display up to 1080 characters at once (20 lines of ·54 char­
acters each). Off-line editing permits data to be changed or inserted anywhere in the message. 
Up to 26 terminals can sequentially communicate with the computer over a single'leased 
telephone line. 

If you qualify for OEM purchases and want further information on RCA Video Data and Mass 
Storage Units, write us on your company letterhead. Include your title, function 
and a description of the proposed application. OEM Sales, RCA, Camden, N. J. nell 
08101, Building 202-2, Dept. B or phone 609-963-8000, extension PY 6938. 
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