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PREFACE

THE PROBLEMS involved in the selection of data
processing equipment are many. Too often the signifi-
cant questions go unanswered because the selectors
must devote so much of their time to the finding of
reliable information. The specifications of available
equipment is but one of the areas in which time is
lost in trying to find facts. The myriad of models pre-
cludes the possibility of any one person knowing all
the answers, and complete dependence upon a few of
the manufacturers for these facts gives one at best a
limited scope. This Encyclopedia cannot present enough
information to provide 4l answers on equipment, but
it can and does provide facts to reduce equipment
under consideration to a minimum number of models.

The value of the Encyclopedia is in its presentation
of data on a factual basis. The publication is not under
the control of any manufacturer or distributor of data
processing equipment; findings are published solely
in the interests of the readers. One is assured of reports
which are unbiased and authoritative, reports in which
he can place the utmost confidence.

Before any major decision can be made regarding
the acquisition, installation, improvement, or retire-
ment of computing equipment, first hand technical
information must be obtained concerning the charac-
teristics, availability, cost, operational problems, capa-
bility and useful life of available systems. Efficient
management requires that the experiences of others be
exploited wherever such exploitation is beneficial. The
computing and data processing field is a dynamic one.
The present trend in design is toward higher speeds,
increasing reliability, and solid state electrical com-
ponents. Nevertheless, only existing or readily avail-
able equipment may be utilized for the immediate
solution of commercial data processing problems. Per-
sons in the data processing field are continuously seek-
ing the answers to many questions: Can present
procedures used in a given organization be accom-
plished by automatic computing and data processing
equipment? Will investment in such equipment reduce
costs, provide improved service, conserve manpower,
or save time? When shall existing computing equip-
ment be modified, supplemented, or replaced? Of all
available equipment, what type of system is best suited
for the solution of a given problem or a given group
of problems? Is the maximum possible return being
obtained from a given investment in computing equip-
ment? Does a given problem require specially built
equipment or is a solution to be found with commer-
cially available standard equipment? Should comput-

ing equipment be rented or purchased? Each of these
questions demands that a large body of technical lan-
guage be available before answers can be given.

Scope of data covered

Only equipment on which objective, verified infor-
mation could be found is included in the Dats Proc-
essing Equipment Encyclopedia. Items omitted from
this printing for lack of sufficient information will be
carried in the quarterly supplements, together with
newly released items. It is the intention of the editors
to include all significant equipment which is commer-
cially available and which meets established criteria
for one of the two volumes.

The criterion for inclusion in Volume I on electo-
mechanical equipment is that the equipment be usable
in the preparation or semi-automatic handling of data.
Generally, this has meant that an item must fall into
one of the sections of the volume (see table of
contents), and the item must be connected with the
use of punched cards, punched paper tape, or con-
tinuous form paper. Other sections will be included
in supplements as they become significant.

Volume II is not limited to commercially available
data processing systems, but includes some systems
which are of historical interest. A system must include
input, output, control, arithmetic units, and storage;
however, it need not be a general purpose machine;
special purpose systems are included when there is
wide interest in them. (Foreign computer systems are
included only where sufficient information on them
is available.) No screening of computers by size has
been done; and no minimum size is required for
inclusion; externally-programmed machines are also
covered.

Among the items not included in Volume II are
analog computers and separate computer-system com-
ponents, such as storage units, arithmetic registers,
input-output units, converters, and recorders. These
components are included only when they belong to
one or more data processing systems.

Format

Information in Volume I is organized to facilitate
comparison of similar pieces of equipment, entries are
alphabetical by name of section; the section on a par-
ticular type of machine contains the detailed descrip-
tion of all machines of the type, and a comparison of
the machines in summary form. The detailed descrip-



tion of the machine includes definition of the machine’s
functions, itemization of included and optional oper-
ating features, specific models if any, and the machine’s
specifications. The attempt has been to give the same
set of specifications on all machines in a section, and
to give these figures in the same units for ease of
comparison.

In Volume II, information is entered alphabetically
by name ‘of the computing system; usually, this name
is the same as the manufacturer’s, but there are excep-
tions. Each system description includes data on the
general type of machine system; numeric system used;
storage used and in what sizes; input and output de-
vices; checking circuitry; and auxiliary devices. Re-
marks are added when necessary. Following the
description of the system is a table of prices, power
requirements, and physical characteristics of the sys-
tem’s components. In many entries a block diagram
indicating the average configuration of the system has
been included.

Information included in the detailed descriptions of
the data processing systems is brought together in
tabular form for comparison purposes in Appendices
A and B. An analysis and interpretation of the data
accompanies the tables. It is recommended that the
tables be used only for comparison purposes, and that
data on a specific system be taken only from that sys-
tem’s description, since the tabular data, out of con-
text, can be misleading.

The index of manufacturers and glossary of terms
are included to give further reference value to the
Data Processing Encyclopedia. The index to the con-
tents of each volume is provided as a cross-reference
for aid in finding any particular piece of equipment.

We wish to specifically acknowledge the cooperation
of Martin H. Weik, Jr., author of Ballistics Research
Laboratories report number 1115, A Third Survey of
Domestic Electronic Digital Computing Systems, 1961,
from whom we have obtained source material.

For some of the photographs used we are indebted to:

Rome Air Development Center, Griffiss Air Force Base;
lowa State University; U. S. Army; Underwood Corporation,
Electronic Computer Division; Bureau of the Census; ITT
Laboratories; J. H. Maddocks; Librascope Division, General
Precision, Incorporated; Magnetics Division, 1dabo Maryland
Mines Corporation; Ramo Wooldridge Division, Thompson
Ramo Wooldridge, Incorporated; National Burean of Stand-
ards; Computer Control Company, Incorporated; Burroughs
Corporation; and Michigan Bell Telephone Company.

Without the cooperation of the manufacturers of
data processing equipment, this Ezncyclopedia would
have been impossible; we are grateful for the willing-
ness they showed in giving us the information we
requested. We also owe a great deal to the many users
of this equipment who have given us verification of
data throughout the Ezcyclopedia.

EDITORIAL FOREWORD

THE INFORMATION contained in the two
volumes of this Encyclopedia was obrtained from
many sources. The foremost of these sources
were the equipment manufacturers, who gen-
erously met our numerous requests for detailed
specifications and other material. Many publica-
tions of the federal government were examined
in our quest for basic data. The tabular and
reference information available to us in these
and other publications contributed materially to
a more complete survey of equipment for the data
processing field than has heretofore been pub-
lished. This was our primary goal in embarking
on the long months of effort needed to publish
the Equipment Encyclopedia.

From the voluminous, scattered and often con-
fusing literature which describes data processing
equipment, we believed factual, objective infor-
mation could be distilled into one reliable refer-
ence source. This intensive editorial effort has
resulted in the reduction of these data to a com-
mon set of specifications which makes a con-
siderable amount of comparison feasible.

Extensive revision was required of much of the
data obtained from the government, the manu-
facturers, and in pamphlets, brochures, books,
reports, and articles produced by scores of indi-
viduals, business corporations, educational insti-
tutions and consultants, Although these continued
revisions delayed the initial edition of the Equip-
ment Encyclopedia, the material herein presented
is the most up to date available anywhere. Op-
tional updating supplements will present revised
information at least every three months between
editions and more often if necessary.

As in any publication containing essentially
statistical information, errors are sure to be
found. Every effort has been taken to minimize
these errors and we trust that any occurring are
minor. Correction of any errors will also be in-
cluded in the optional updating supplements.

We are grateful to the many who helped make
this encyclopedia possible, even though space
precludes enumerating them individually by
name.

Alan D. Meacham
Edstor
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A HISTORY OF CALCULATORS AND COMPUTERS

FROM THE ABACUS to present electronic digital
computers every improvement in calculating devices
has come in response to the need for faster and more
efficient means of counting — releasing man from bur-
densome figuring and leaving him free to create and
evaluate. The pictures that follow describe some of
the earliest calculators. One major difference in these
machines, from the present computers, is that now
data can be fed into the computer systems by high
speed input such as magnetic tape, and the results can
be accumulated, reported, and even evaluated to some
extent at high speed by several output devices. The
early calculating machines were hand-operated.

The “Abacus” is the earliest known calculator. It
stands alone as the one calculator of the ancients that
is still used for counting today. Though five thousand
years old the abacus is still popular in many parts of
the world. Interesting contests have been staged to com-
pare speeds of the abacus and operator with modern
computer systems. There can of course be no reason-
able comparison.

Period 1600-1900

Several persons are credited with advancing in the
art of calculation and machines during this period.
John Napier, a mathematician and co-inventor of log-
arithms, devised a computing rod device to simplify
multiplication. Napier’s rods were widely used during
the seventeenth century.

Blaise Pascal in the period from 1647 to 1653 de-
veloped the first real calculating machine. It was based
on the abacus, and had stylus-operated figure wheels
so geared that a complete revolution of any wheel
advanced the wheel to the left one number. This ma-
chine was limited to addition and subtraction.

About 1673, Gottfried Leibnitz designed a machine
to perform multiplications by repeated additions. The
machine was not completely reliable but the “stepped
reckoner” principle which Leibnitz devised was con-
tinued in other multiplication machines.

The Arithmometer by Thomas de Colmar was de-
veloped around 1820. This first commercially practical
calculating machine used the Leibnitz “stepped reck-
oner” principle.

Charles Babbage — difference engines

The South Kensington Science Museum exhibits the
early calculating machine built by Charles Babbage
(1792-1871). This is considered the forerunner of the
modern computer, because Babbage’s experiments laid
down some of its principles. This machine was called
a Difference Engine No. 1.

It often happens that a pioneer in science or engi-
neering who has little effect on progress awakens more
public interest than those whose work has far-reaching
results. Charles Babbage (1792-1871) was such a person
in the field of all-purpose digital computers. His ma-
chines were well-known more than a century ago but
were later almost forgotten. Only when the work of
Charles Babbage had been solved by other means did
writers draw attention to the fact that he had clearly
visualized the modern computer.

Finding many inaccuracies in tables of logarithms,
Babbage devoted his life, his substantial income, and
his thinking to make a machine which could calculate
such tables. He was intent on making a machine that
would build tables by the method of differences. Bab-
bage’s Difference Engine No. 1 was partially assembled
in 1833 and is still in working order. The whole en-
gine and his revisions for the Difference Engine No. 2
were never completed, primarily because Charles Bab-
bage was constantly thinking of improvements and
could not settle on a finished computer. The ideas for
his Engine No. 2 led to a more effective machine
called the “Analytical Engine” which was in effect a
universal digital computer. Work on the Analytical
Engine was continued after Charles Babbage’s death,
and it is now a museum curio.

The historical calculators 1930-1945

It was in this period that the first automatic cal-
culators were developed. Most data processing people
designate calculators as machines dealing with punched
card input and calculations punched on the same card.
Early definition of calculators were actually “multiply-
ing punches.” Machines prior to this time were only
able to add and subtract figures — then multiplying
and division were added.

The period 1945-1949

The first large scale computers were developed in
university laboratories. The earliest, the ENIAC, came
from the University of Pennsylvania. Europe’s first
computer, the EDSAC, came from the laboratories of
Cambridge University in England. At this time the
computers worked on scientific calculations.

The developments of 1950-1955

Most activity in the period from 1950 to 1955 cen-
tered around government and scientific use of com-
puters. This was a true trial and error period, and many
computers were built for a specific job. Changes in
construction occurred frequently. Many “one of a
kind” computers were used. Some favorable results
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were the ideas for present computer design, and some
realization of the programming (or machine instruc-
tion) problem.

The activities of 1956-1960

This period was marked by the greatest advances in
computer design, and considerable experimental use
of computers for commercial applications. For example,
the largest computer system in commercial use was
installed in 1959 by an automobile manufacturer. In
1960 that same company began the replacement of the
largest commercial computer with a newer system pro-
duced by the same equipment company. The newer
computer system is more reliable, uses core storage and
has completely transistorized circuitry. It requires less
power, dissipates less heat, takes far less space, operates
at higher speed and costs less.

The manufacturers, with heavy research budgets, de-
veloped computer systems which behaved better in the
period between 1956 and 1960. Furthermore, more new
computers and auxiliary computer equipment, both
for on-line and off-line operation, were announced dur-
ing this time than will probably ever be presented
again.

The pioneer users in these years also found better
ways to use the computer systems and improved tech-
niques for instructing the computer. Major develop-
ments along this line are many, but a few should serve
to demonstrate the users’ findings. Magnetic tape was
found to be the most desirable input-output to the
larger computers, because magnetic tapes were the
fastest and most reliable of all input-output devices.
Magnetic tape began to replace long-standing master
punched card files. Many skeptics felt this could not be
done; others have demonstrated the many advantages
of replacing master punched card files with magnetic
tape files. A few reasons for this development should
be sufficient to explain this trend: first, there is never
any data “out-of-file”’; second, there is no costly clerical
handling of individual records; and third, magnetic
tape records require two (2) file cabinets or less to
equal the capacity of twenty punched card files. There
are many other advantages to magnetic tape records.

The pioneers in this period developed many im-
provements in communication “by machine language”
with the computers. Today there are several instruc-
tion media which reduce the efforts to tell the com-
puters what to do. Programming has been simplified
by first, a better understanding of computer behavior
and second, a number of standardized programming
or instruction methods. COBOL (Comamon Business
Oriented Language), for example, is only one of these
standardized computer instruction techniques. It can be
said that, if the present pace of computer development
continues, the overall performance of data processing
systems will soon be increased more than one hundred

times. The technology of computer systems for utiliza-
tion and control is contributing most to this increase.
Call it “know-how” if you like, but the better under-
standing of what a computer can do, and how it can
best be used for business applications represents a
highlight in the history of data processing systems.
The pioneer users, often through trial and error, ac-
complished much ground work in this area from 1956
to 1960. These findings are of great importance and are
available to future planners.

The period from 1956 to 1960 included the major
conversion in construction from vacuum tube com-
ponents to transistors, diodes, and magnetic cores. More
improvements are to come in this area.

Computers today — time reduction

Computers are today solving problems for scientists
that could not previously be accomplished because of
the time required. Computers are fast. A comparative
time required table illustrates this point:

The calculation of density and velocity of air at
mesh points on an aircraft wing section, requiring
8,000,000 operations per solution.

Method Time Required

Pencil and Paper 15 years
Desk Calculator 80 weeks
Early IBM 701 Computer 2 minutes
Intermediate Computer IBM 704 30 seconds
Intermediate Computer IBM 709 25 seconds
Current Computer IBM 7090 5 seconds

Another computer speed comparison was recently
reported by the Navy on a relatively large computer.
In this instance, one of the “world’s first electronic
computers, MARK I, was built for the Navy in the
early 1940’s. The machine was needed because people
could no longer do what had to be done fast enough.
The computer — when properly used — could. The
MARK 1 has been operating for 17 years, three shifts
a day. Now the Navy is installing a computer, the
LARC, which is capable of performing every operation
that MARK I did over the last 17 years in just 45 min-
utes.” Speed, then, is a major element in the develop-
ment of computers for today’s requirements.

Data processing computers, and computer systems,
are still in their infancy. The accomplishments of the
period 1961 to 1970 will mark the greatest develop-
ment in this fledgling industry. These problems will
be resolved:

1. How to make a computer behave better; 2. How to
talk to, or instruct, the computers with ease; and
3. How to put together a balanced computer system to
fit the demands of business. These are not simple prob-
lems. The manufacturers and the pioneer users of com-
puters readily agree that the decade ahead will be,
historically, a most significant period.



HIGHLIGHTS IN THE STORY OF THE CALCULATOR

From the Abacus to the Electronic Computer, every
improvement in calculating devices has come in an-
swer to the need for faster and more efficient means

of counfing.... releasing man from needless figuring
and leaving him free to create.

NAPIER'S RODS
1617 John Napiar Scotland

Mathematician and co-inventor of logarithms, Napier
devised these computing rods to simplify multiplication.
They were widely used during the seventeenth century.

ABACUS
c. 1200 (*Suan-pan®) China

Calculator of antiquity which historians trace
vaguely to Egypt, India and Mesopotomia

POCKET CALCULATOR
c. 1800 France

Combination of Chinese Abacus
and mechanized Napier's rods.

MACHINE ARITHMETIQUE
1647-53 Blaise Pascal France

The first real caleculating machine.
The stylus - operated figure wheels
are so geared that a complete revo-
lution of any wheel advances fthe
wheel to the left one number. It is
limited to addition and subtraction.
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RECHENMASHINE
1673 Gottfried Leibnitz Germany

Designed to perform multiplication by rapidly repeated
addition. The mechanism was not completely reliable,
but the “stepped reckoner® principle which Leibnitz
devised was used in the Thomas and other calculators.

ki
S
X 1 ARITHMOMETER
»m:);vi:::f;,::;ﬂ v g 1820 Thomas de Coimar France

This first commerciaily practical calculating machine
used the Leibnitz “stepped reckoner® principle. 1ts
manufacture was made possible by the new machine
methods of the Industrial Revolytion.
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CALCULATOR
1850 Parmolee U.5.A.

The first keyboard odding machine.
Readings ore token from the colibrated
vertical shaft which is roised through
the top of the case when the keys are
depressed. Oniy one column of digits
can be added at one time.

BURROUGHS ADDING AND LISTING MACHINE
1890 W.S.Burroughs U.S.A.

This machine operotes on the rocking segment
principle and employs a series of pivoted bars
with toothed racks at either end, and o device
far printing.

"MACARONI BOX"
1885 Dorr E. Felt U.S.A.

Experimental model of the first successful
multi-order, key-driven calculating machine.
A wooden macaroni box was used, with meat
skewers serving os keys, staples for key
guides, and rubber bands for springs.

THE FIRST COMPTOMETER
1887 Dorr E. Felt U.S. A,

This machine was o direct successor to
the =Macaroni Box®. Two years iater
the first orinting device wos added.

THE ADDER
188 Webb U.S. A,

A pocket size stylus - operated
counter useful for addition only.

BALDWIN
1872-75 F.5.Baldwin U.5.A.

The Baldwin varioble-cogs principle
was incorporoted into numerous other
makes. This marked the beginning of
the calculating machine industry
the United States.

ODHNER
W. T. Odhner Sweden

1878

The principle was basically the same
as that of the Baldwin, ond was used
in many different makes of Evropean
manufacture including the Brunsviga.
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DIFFERENCE ENGINE THE SCHEUTZ DIFFERENCE ENGINE
1823-33 Charles Babbage England 1834-53 Sweden
The ides for a Difference Engine that would com- George Scheutz, aided by his son, was more fortunate than
pute mathematical tables, such as logarithms, wos Babbage, in that he completed his Difference Engine. Pat-
first conceived by Bc-.hbag'e in 1812. After twenty terned after the Babbage machine, he built several models
years of lobor financial difficulties compelled him and finally perfected one which was used to compute and
to stop work and the machine was never completed. print English Life Tables.
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MACHINE A CALCULER
1889 Leon Bollee France THE MILLIONAIRE
1892 Otto Steiger Switzerland

The first calculating machine to perform multiplication
by the direct method and not by repeated addition. It
was never produced commercially because of Bollee's
greater interest in rozing outomobiles.

The first successful multiplying machine. Using tongued
multiplication piates similor to those invented by Bollee,
the Millionaire was more compact and enjoyed wide sale.

IBM DATA PROCESSING MACHINE

A giant electronic computer is not one,but a system of machines. Its speed is
meosured in microseconds totalling many millions of operations an hour. Its
capacity taxes the imagination. Magnetic tapes, drums and cores store vast
quontities of information which may be read and processed at speeds exceed-
R ing 58,000 characters per second. Data output may be written ot equally in-
—— credible speed on magnetic tapes or printed at o rate of 1,000 linesa minute.
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INTRODUCTION TO
ELECTRONIC DATA PROCESSING EQUIPMENT

THE MODERN ELECTRONIC COMPUTER is a new
and complex device which, in common with other
major inventions, has arisen out of a definite need
and stimulated an ever widening circle of potential
uses. The very real need which was met by the devel-
opment of electronic computers was that of a means
to accomplish the massive scientific calculations of the
present era beginning in World War II, in fields such
as nuclear physics, meteorology, oceanography, and
missiles. The use of computers has since been expanded
throughout almost the entire breadth of business data
processing and into the social sciences, notably lin-
guistics and economics.

In the business field, there is much evidence to show
a depth of computer usage which is impressive in its
own right. Information retrieval projects, simulation,
critical path scheduling and gaming are some exam-
ples; among others which might be cited are new
concepts of central computer installations linked to
field offices through new data transmission equipment.

Similarity of electronic computers

A considerable array of computing and related equip-
ment is available, and is being augmented constantly
by newer machines. Yet, all of the computers in this
volume are remarkably similar in their organization,
consisting of input equipment (such as card readers,
paper tape readers, magnetic tape units, and console
keyboards) used to get instructions and data into the
machine; a central processor (in some cases, more than
one), containing some sort of data storage device (a
magnetic drum, a group of vacuum tubes, an array of
magnetic cores, or the like), circuitry to perform arith-
metic operations (chiefly variations of pure addition),
and control circuitry to interrogate and implement the
instructions held in storage; and output devices (such
as card punches, paper tape punches, magnetic tape
units, and line printers) to get the results out of the
central processor.

Programming

The task of programming a general purpose, digital
electronic computer is also much the same, regardless
of the specific machine involved. In general, the steps
involved include a painstaking study of a present sys-
tem, the overall design of a new system, the exploding
of the resulting general flow chart into more and more
detailed block diagrams, the coding of the blocks into
either a primary or pseudo machine language, and
exhaustive testing of the program against both theo-
retical and real data. These steps often require many
weeks or months of effort, depending on the complex-
ity and size of the task and the abilities of the pro-
grammers.

Effects on organization

Another aspect of electronic computers which is
relatively common, regardless of the specific machine,
is the effect of the computer on the organization. Since
the costs of a new computer installation are consider-
able, there is an incentive to try for a maximum utiliza-
tion of the machine’s capabilities. Because the com-
puter’s storage capacity, operational speed, and logical
capabilities are much greater than any previous device,
the quest for maximum utilization leads to an aban-
donment of the piecemeal, applications approach, com-
mon to punched card operations, in favor of a systems
approach. Since the systems approach usually involves
most facets of a company’s operations, a certain amount
of reorganization and realignment of tasks often occurs.

Logical operations

Mention was made earlier of the logical capabilities
of electronic computers. In essence, this means that a
computer can compare two numbers and find whether
the first is greater than, equal to, or less than the
second; or can examine.the result of an operation to
determine whether it is plus, zero, or minus. Only a
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few milliseconds or microseconds are needed to perform
such a logical operation. Stated in this way, it all seems
simple and unimpressive. Indeed, one of the features
of computer programming is the need to combine very
simple operational steps into a complex routine which
accomplishes the desired end result in the most efficient
manner. The power of a simple logical operation is not
alone in the operation itself, but in the fact that the
result may in turn be examined to determine which of
two or more different instructions will be performed
next by the computer. Thus, the results of logical
operations serve as switches which control the path
the computer takes as it processes the data.

An example

As an example of the use of a logical operation, let
us assume that an order processing, inventory control,
and billing system has been designed for a computer.
When a customer places an order, one of the questions
which should be asked is whether or not he is a satis-
factory credit risk. This can be done by deciding what
the maximum amount of credit will be that he is
allowed at any one time. We might say that the credit
limit for our hypothetical customer is $1,000. When we
receive an order from him, then, we want to know
whether the new credit balance (what he owed us

before plus what he is ordering now) exceeds $1,000.

We know the computer can add, so arriving at his
new credit balance will be easy. To check this against
his credit limit, the computer would find the limit data
($1,000) in his master account record and compare it
to the new balance. If the latter were $1,000 or less,
the result of the comparison might be a zero balance,
a plus balance, an “equal” switch serting, a “greater
than” switch setting, or some other predictable ma-
chine state, depending on the machine and the pro-
gramming method used; and a subsequent instruction,
investigating this machine state, might send the com-
puter off along a path which will process the order.
If the new balance has exceeded the $1,000 limit, the
machine state following the logical operation will be
different, and the computer can be sent into a different
part of the program — one which, for instance, prints
out all the necessary information for a review of the
customer’s credit history.

While this is a kindergarten-level example of a logi-
cal operation, it does indicate the great versatility of
the electronic computer. It is this versatility, even
more so than speed of operation, which is making the
greatest impact of the computer on the business and
scientific world, and which holds the most challenging
promise for the years to come.



ADEC

ADEC was an early (January, 1951), one-of-a-kind mag-
netic drum computer using magnetic tape input and
output. It was used by the U. S. Navy for ballistics
and other scientific calculations and was a vacuum-tube
type computer. ADEC was dismantled in 1957.

SYSTEM COMPONENTS

General

Numeric Characters Per Word: 16 plus sign.
Character Code: Binary coded decimal.
Timing: Synchronous.

Pulse Repetition Rate: 30 kilocycles.

Central processor

Operation: Sequential, fixed point.
Computation speed: (program and operands are in

memory).
Average time

(milliseconds)

Fixed point
Add: 44
Multiply: 13.2

Checking features: Dual tape writing; character
validity check; parity check on instruction words.

Memory

Four magnetic drums of varying capacities and

HARVARD UNIVERSITY

speeds are used for storage of (1) constants; (2) vari-
ables, (3) ten to twenty words per access, and (4) in-
structions. Total memory capacity on these four drums
is 8,350 sixteen decimal digit words.

INPUT MEDIA

Input is by magnetic tape at five words per second.
Eight tape units are used.

OUTPUT MEDIA

Output is by magnetic tape at five words per second.
Off-line printing from these tapes is available. Eight
tape units are used.

PROGRAMMING

General: ADEC uses a three-address type instruction.
Instructions are stored separately from problem data.
An instruction tape preparation machine automatically
inserts certain subroutines.

Instructions:

Number of instructions per word: 1.
Number of digits per instruction: 16 (decimal).
Total number of operation codes: 13.
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ALWAC Il -E

EL-TRONICS, INCORPORATED

THE BASIC ALWAC I1I-E SYSTEM consists of the
central processor and a control console (comprising a
control panel, a Flexowriter, and an oscilloscope dis-
play unit). The basic system may be expanded by the
addition of a magnetic tape buffer unit, up to 16
magnetic tape units, a punched card input-output
system, and an off-line printing system. Vacuum tubes
are the principal electronic components of the system.

SYSTEM COMPONENTS

General

Word Length: Fixed, 32 bits plus sign.
Numeric Characters Per Word: 8 hexadecimal (equiv-
alent to more than 9 decimal).
Alphabetic Characters Per Word: 5
Character Code: 6-bit binary coded decimal (alpha-
betics).
4-bit hexadecimal (numerics).
Timing: Synchronous.
Pulse Repetition Rate: 67 kilocycles.

Central processor

Operation: Serial, fixed point.
Computation speed: (program and operands are in
memory):

( millz;:':‘:nd:)

Fixed point
Add: 555555 to 555555 . 1.6
Multiply: 555555 by 5555 17.0
Divide: 3086108025 by 5555 . 18.0

Access time: 4.25 milliseconds (working storage).
8.50 milliseconds (general storage).
Checking features:
Automatic checking of all block transfers to and
from memory.
Overflow alarm.
Zero divisor alarm.

Registers

A register: 32 bits plus sign—holds the results of
arithmetic operations.

B register: 32 bits plus sign—extension of A reg-
ister for use in double-length work; can also be ad-
dressed and used independently.



D register: 32 bits plus sign—holds multiplicand
and divisor; can also be addressed independently.

E register: 16 bits—used as index register and to
expedite automatic address modification.

Memory

The basic magnetic drum memory has a storage
capacity of 4,096 words. An optional model with a
capacity of 8,192 words is available. Four rapid access
working storage channels of 32 words each are
standard.

Control panel

This unit contains switches and indicators by which
the operator can control the various machine func-
tions and observe the contents of the main registers.
Associated with the control panel is an oscilloscope
display unit which is used to display the contents of
any register or word location on the magnetic drum.

INPUT MEDIA

Magnetic tape buffer

This unit serves as an intermediate storage and con-
trol device for information which is transferred be-
tween the central processor and the magnetic tape
units.

Magnetic tape unit

Maximum number per system: 16.
Packing density: 175 characters per inch.
Number of channels: 7.
Record length: Fixed, 32 words.
Record gap: 0.2 inches.
Tape speed: 120 inches per second/21,000 characters
per second.
Rewind time: 1 minute (approx.).
Start-stop time: 10 milliseconds.
Change tape time: 1 minute (approx.).
Physical characteristics of tape:
Composition: Mylar.
Length: 2,300 feet.
Width: V% inch.
Error detection: Even parity check for each character.

Flexowriter

This unit is similar to an electric typewriter with
paper tape reader and punch attachments. It is used
as direct input-output to the system. The paper tape
reader, paper tape punch, and typing element operate
at a rate of 10 characters per second.

Punched card input-output system

This system consists of a card converter unit, a card
read-punch unit, and an accounting machine. The
card converter is used to translate and transfer infor-
mation between the card read-punch unit and the

central processor or between the central processor and
the accounting machine. The card read-punch unit
reads and punches 80-column cards at the rate of 100
cards per minute. Editing and format control is pro-
vided by a plugboard in the card read-punch unit.
The read-punch unit is available in two models. The
standard model provides simultaneous read and com-
pute and simultaneous punch and compute. The dual
model provides simultaneous reading and punching
while computing. Available as an optional feature is
the ability to read multiple punches in each card
column and convert these punches into their binary
equivalents. The accounting machine can be used as
an on-line printer or as a conventional off-line ac-
counting machine.

Punched paper tape input-output system

This system consists of a paper tape read-punch unit
and a paper tape buffer. The paper tape reader is a
photoelectric device which reads six level punched
paper tape at the rate of 200 characters per second and
introduces the data directly into the central processor.
The paper tape buffer provides for simultaneous read-
ing and punching while computing. The paper tape
punch converts the output of the central processor to
six level punched paper tape at the rate of 60 char-
acters per second.

OUTPUT MEDIA

Magnetic tape, punched cards, punched paper tape,
and flexowriter

As previously described.

AUXILIARY COMPONENTS
Off-line printing system

This system consists of a printer buffer, a magnetic
tape unit, and a 150 line per minute or a 600 line per
minute line printer. Editing and format control are
provided through plugboards.

PROGRAMMING

General: The ALWAC III-E uses a single address
type of instruction.
Instructions:
Number of instructions per word: 2 (capable of
3 or 4 nonaddress instructions).
Number of digits per instruction: 4.
Total number of operation codes: 90.

Instruction word format

1—8 9—16 17—24 25—32 Sign

Operation Address Operation Address

4 Firstcommand #» 4 Second command »
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Cost, Power Requirements, and Physical Characteristics

Maintenance Dimensions Weight Power Heat
Item Rent/mo. Purchase (*) inches Ibs. kva dissipation
Ixwxh B.t.u./hr.
Central Processor with 4,096 word memory.| $2,510 | $73,000) ... 136x29x68 | 2,690 5.0 23,000
Central Processor with 8,192 word memory.| 2,660 79,000 136x29x68 | 2,690 5.0 23,000
Magnetic Tape Buffer 580 | 21,000 . 37x29x68 650 | 25 8,500
Magnetic Tape Unit 550 18,000 . 24x29x68 550 2.0 3,800,
Punched Card Input-Output System
(Standard) 650 24,750 o 40%x29%68 600 6.0 20,500
Punched Card Input-Output System (Dual). 950 | 33,000 ... . 40x29x68 600 | 6.0 | 20,500
Punched Paper Tape Inpuc-Output System || | . 36x19x38 175 0.3 875
(Including)
Paper Tape Read-Punch 290 10,950) o e e
Paper Tape Buffer 750 | 26,200 SN (S S—
Printer Buffer 1,890 76,000| oo 55x29x67 875 6.0 26,000
Line Printer . 1,100 39950 .. .o 36x29x48 2,555 1.2 5,000

* Maintenance included in rental price. Separate maintenance contract available for purchased equipment.

Magnetic Paper Tape
Oscill Tape Units Read-Punch
8C! ogcope Unit
Flexowriter Display Unit

Control Console

|9 2

Magnetic Tape
Buffer Unit

Paper Tape
Buffer

Central Processor

YA

Punch Card Convert.erl

Y4

Y

Card Read-
Punch Unit

Accounting
Machine

(IBM 407)

BLOCK DIAGRAM OF ALWAC lII-E




A‘M 900 ADDRESSOGRAPH-MULTIGRAPH CORPORATION

THE A-M SERIES 900 is a medium-to-large size system
designed primarily for large volume file maintenance
operations. It consists of a central processor with mag-
netic core memory and control console, and input-
output devices handling magnetic tape, punched cards
and punched paper tape. The system employs solid-
state circuitry.

SYSTEM COMPONENTS

General

Character Code: Binary coded decimal.
Timing: Simultaneous read-write-compute.

Central processor
Checking features: Internal checking is programmed.
Memory

Magnetic core storage is used for data only, and is
available in modules of 360, 1,024 and 1,600 positions.

Control console

The console includes display and indicator lights,
and a supervisory typewriter which is used for error
type-out and manual entry of data into the system.

INPUT MEDIA

Principal means of both input and output is mag-
netic tape. Punched card and punched paper tape read-
ers are also available.

Magnetic tape units

Maximum number per system: Indeterminate. Up to
twelve units may read into or write from the main
memory simultaneously.

Packing density: 300 characters per inch.

Number of channels: 7.

Record length: Variable.

Record gap: 34 inch.

Tape speed: 75 inches per second/22,500 characters per
second, and 150 inches per second/45,000 characters
per second.

Rewind time: 2,400 feet per minute.

Physical characteristics of tape:

Composition: Mylar.
Length: 2,400 feet.
Width: V5 inch.

Error detection: Longitudinal and vertical parity checks;

read following write.

Punched card reader

This unit operates at 500 cards per minute, and may
be associated with the magnetic core memory for direct,
on-line entry from punched cards, or with a magnetic
tape unit for off-line conversion at higher speeds from
punched cards to magnetic tape.

Paper tape reader

This is a separate unit which is capable of reading
five- to eight-channel tape on-line.
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Electric typewriter
Part of the control console, the electric typewriter
may be used for manual entry of data into core storage.

OUTPUT MEDIA

Magnetic tape units

As previously described.

Electric typewriter
As previously described.
AUXILIARY COMPONENTS
Line printer
This unit is available off-line for printing from mag-
netic tape at 900 lines per minute. Line character capac-
ity may be 48, 72, or 120 characters. The printer is

plugboard controlled, utilizes its own magnetic core
storage, and performs editing and reordering functions.
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HIGH SPEED LINE PRINTER MODEL 960

Multi-stylus serial printer

This is an off-line unit used to prepare names and
addresses of up to six lines at the rate of 45,000 names
and addresses per hour.

Card to magnetic tape converter

Conversion is performed off-line with this unit at
up to 1,000 cards per minute.

Magnetic tape to magnetic tape converter

The A-M Magnetic Tape Editor-Converter converts
output tapes from other electronic data processing sys-
tems to a form compatible with A-M Electronic Print-
ers and the central processor.

PROGRAMMING

General: All programming of the A-M 900 is by
externally-wired plugboard.
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ATLAS FERRANTI ELECTRIC, INC.

ATLAS is a very large, trapsistorized, general purpose
computing system, used for both scientific and business
applications.

SYSTEM COMPONENTS

General

Word Length: 48 bits.

Character Code: Alphanumeric, 6 bits per character.
Central processor

Operation: Parallel; fixed and floating point.
Computation speed:

Average time

(mslliseconds)
Fixed point
and floating point
Add: .0011
Multiply: .0035
Divide: _._. .0060

Access time: Main memory, 2 microseconds; special
subroutine store, .2 microseconds.

Registers

128 index registers.

Memory

Magnetic core: This comprises the main memory,
and is available in any capacity from 16,394 words, in
modules of 4,096 words.

Magnetic drum: Any number of 24,576-word capac-
ity magnetic drums may be used.

Fixed store: This special memory section is con-

" structed of ferrite rods and has a minimum capacity of

4,096 words. It is used to store subroutines.

Magnetic disk storage can be attached.

The address system provides for up to 2,000 words,
located in the core, drum, and fixed stores.



INPUT/OUTPUT MEDIA

Magnetic tape units

Maximum number per system: 32 (up to eight con-
trol units, each with as many as four Ampex FR -
300 tape units).

Packing density: 300 digits per inch on each of 12 in-
formation channels.

Number of channels: 16.

Tape speed: 11 microseconds per word.

Tape width: 1 inch.

Also available to the system can be any number of any
type input or output unit, including punched card
readers and punches, paper tape readers and punches,
and line printers.

PROGRAMMING

Including subroutine instructions, there are over 300
instructions used with the ATLAS computer. About
200 of these instructions are concerned with a pre-
packaged “Extracode” system held in the fixed (ferrite
rod) store. The machine provides time-sharing through
a priority system.

CENTRAL STORE

|
V STORE "“""I ] P TP {] !
o INPUT |
- [ & |
| o |outpur |
OPERATING ! !
CONTROLS
FIXED [ Sh :
STORE I |
|
{ACCUMULATOR/ F—————— — ___11
: o ol.__lo|
O O O
ﬂ o
CONTROL | sypsipiARY’ T it |l | :
STORE L |
/ MAGNETIC TAPE MECHANISMS
B
STORE
B-ARITH
UNIT
MAIN
CORE
STORE MAGNETIC
f DRUMS:

BLOCK DIAGRAM OF ATLAS
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AVIDAC ARGONNE NATIONAL LABORATORY

AVIDAC is one of several general scientific machines
patterned after the early IAS (Institute for Advanced
Study) computer. It is of vacuum tube construction
and is designed for paper tape input and output.

SYSTEM COMPONENTS

General

Word Length: 40 bits.
Character Code: binary.
Timing: Asynchronous.

Central processor

Operation: Parallel, fixed point.
Computation speed: (program and operands are in
memory).

Average time

(milliseconds)
Fixed point
Add: .05
Multiply: - 1.60
Divide: I 1.60
Access time: ... .035

Checking features: All codes must contain coded

check routines as an operational policy at this
lation (optional).

Memory

Media: electrostatic (CRT).
Words: 512.

Digits: 40 per word.
Access: 35 microseconds.

INPUT MEDIA

instal-

Paper tape reader (Ferranti), at 200 characters per

second.

OUTPUT MEDIA

Paper tape punch, at 30 characters per second.

PROGRAMMING
General: AVIDAC uses a one-address type instruc-
tion.
Instructions:

Number of instructions per word: 2.
Number of digits per instruction: 20.



BENDIX D-12
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THE BENDIX D-12 is a digital differential analyzer
of vacuum-tube construction. It is no longer in produc-
tion except by special order. Arithmetic mode is serial.

SYSTEM COMPONENTS

General

Word Length: 8 decimal digits.

Character Code: Binary coded decimal.

Timing: Synchronous.

Pulse Repetition Rate: 200 kilocycles per second.

Central processor

Operation: Sequential.

Computation speed: Add time (excluding storage ac-
cess) is 43 microseconds.

Checking features: Overflow in addition. Prescribed
code as a result of addition.

Memory

The system uses magnetic drum storage with a ca-
pacity of 22,000 binary digits (650 words). Access
times are not relevant because of the fixed program.
The system has 60 integrators.
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INPUT MEDIA

Input is by paper tape, at 6 digits per second, and by
manual entry through a typewriter keyboard. A curve
follower attachment, with input at 20 digits per sec-
ond, may also be used.

OUTPUT MEDIA

Output is by typewriter, at 10 digits per second, and
by paper tape, also at 10 digits per second. A graph
plotter also is used, with output at 20 digits per sec-
ond (100 steps/inch).

AUXILIARY COMPONENTS

Graph plotter
Twenty digits per second, 100/inch.

PROGRAMMING

General: As this system is a digital differential ana-
lyzer, usual digital computer instructions are not used.

Instructions: The computer employs a semi-fixed
program.

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power | dissipation|
Ixwxh 1bs. kva B.t.u./hr.
D-12 Processor Console, and One Graph
Plotter Unit (basic system) ... $55,000 125 cu. ft. | 2,000 75 | ]




BENDIX G-15

BENDIX CORPORATION

THE BASIC G-15 SYSTEM consists of the central
processor, an alphanumeric or numeric electric type-
writer, a photoeleciric paper tape reader, and a paper
tape punch. The basic system can be expanded by the
addition of up to four magnetic tape units, a second
photoelectric paper tape reader, a punched card cou-
pler, a universal code accessory, a digital differential
analyzer, and a graph plotter. Vacuum tubes are the
principal electronic components of the system.

SYSTEM COMPONENTS

General

Word Length: Fixed, single precision 29 bits, double
precision 58 bits.

Numeric Characters Per Word:
Single precision: 7 plus sign.
Double precision: 14 plus sign.

Alphabetic Characters Per Word: 3.5.

Character Code:

Numeric: Pure binary.
Alphabetic: 8 bits per character.
Timing: Synchronous.
Pule Repetition Rate: 107 kilocycles.

Central processor

Operation: Serial, fixed point.

Computation speed: (program and operands are in
memory).
Time
(milliseconds)
Fixed point
(double precision)

Add: 555555 to 555555 .. . ... ... , 1.08
Multiply: 555555 by 5555 ... 20.79
Divide: 3086108025 by 5555................ 1377

Average access time:
Fast access storage: 0.54 milliseconds.
General storage: 14.5 milliseconds.
Checking features:

Operation check: By means of a single command,
words representing a block of tape input are
added together when they are written on the
memory drum. The resulting sum, called a check
sum, may then be compared to the sum com-
puted when the tape was prepared.

Program check: Breakpoints which halt computa-
tion may be added to, or removed from, any
portion of the program, at the option of the
operator. In addition, the machine may be
operated manually to single cycle through a
program.

Registers

One register holding one word, 29 bits.



Three registers holding two words, 58 bits each.
Memory

A magnetic drum is used for internal storage. The
drum is divided into general access storage and fast
access storage. The general access storage has a 2,160
word capacity in 20 channels of 108 words each. The
fast access storage has a 16 word capacity in 4 channels
of 4 words each.

Control panel

This unit contains controls and indicators for mon-
itoring the entire system and is mounted on the main
frame. The alphanumeric typewriter occupies a sep-
arate desk and controls the system operation as well as
providing one form of input-output.

INPUT MEDIA

Magnetic tape unit (MTA-2)

Maximum number per system: 4.

Packing density: 57 characters per inch.

Number of channels: 6.

Record length: Variable—4 to 108 words per block,
1 to 3,000 blocks per file.

Record gap: V2 inch.

Tape speed: 7.5 inches per second/430 characters per
second.

Rewind time: 16 minutes.

Start-stop time: 5 milliseconds:

Change tape time: 2 minutes (approx.).

Physical characteristics of Tape:
Composition: Mylar.
Length: 3,600 feet.
Width: V5 inch.

Error detection: Block summation of tape record com-
pared against sums obtained at time of writing.

Photoelectric paper tape reader

This unit is a part of the main frame. The unit reads
5-channel punched tape at a rate of 250 characters per
second. The photoelectric reader enters information
into a 108 word channel on the magnetic drum which
is addressable by the computer program.

High speed photoelectric paper tape reader (PR-2)

This unit reads information from 5-, 6-, or 7-channel
punched tape at a rate of 400 characters per second.
The number of channels desired is specified at the
time the unit is ordered.

Alphanumeric electric typewriter

This unit manually enters commands or data into
the system. The typewriter prints alphanumeric output
from the central processor at the rate of 8 characters
per second.

Numeric electric typewriter

This unit manually enters commands or data into
the system. The typewriter prints numeric output from
the central processor at the rate of 11 characters per
second.

Punched card coupler (CA-1)

This unit provides compatibility between the G-15
and either one or two IBM 026, 80-column card reader-
punch units. Cards are read at a rate of 17 characters
per second and punched at a rate of 11 characters per
second.

Punched card coupler (CA-2)

This unit provides compatibility between the G-15
and from one to three commercially available 80-
column card reader-punch units or tabulators. Infor-
mation is read at a rate of 100 cards per minute or
printed at the rate of 100 lines per minute on the tab-
ulator. Information is punched at a rate of 100 cards
per minute. The CA-2 accepts mixed alphabetic and
numeric characters as well as special characters.

OUTPUT MEDIA
Magnetic tape, electric typewriters, and card couplers

As previously described.

Paper tape punch

The paper tape punch is a part of the main frame.
This unit punches 5-channel code in paper tape at a
rate of 17 characters per second.

AUXILIARY COMPONENTS
Universal code accessory (AN-1)

This unit provides compatibility between the G-15
and external data processing equipment. The AN-1 ac-
cepts numeric or alphabetic input in any code of eight
bits or less per character and enters the information
directly into the computer memory. A special conver-
sion routine translates the input language into the in-
ternal language of the G-15. After the information is
processed, the AN-1 permits the results to be read out
in numeric or alphabetic form to external data process-
ing equipment.

Digital differential analyzer (DA-1)

This unit provides the G-15 with the facilities of
simple programming for the solution of differential
equations.

Graph plotter (PA-2)

This unit is an incremental plotter which provides
graphical output directly from the computer or from
accessory DA-1. Maximum paper size is 12 by 18
inches. Normal plotting speed is 20 increments per
second.
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PROGRAMMING
General: The G-15 uses a modified two address type

Total number of operation codes: 71.

Instruction word format

of instruction.
Instructions: TT NN C SS DD
Number of instructions per word: 1.
Number of digits per instruction: SSTT—DDTT—Data addresses.
9 machine language. NN—Address of next command.
7 intercom programming system. C—Nature of operation.
Cost, Power Requirements, and Physical Characteristics
Maintenance Dimensions Weight Power Heat
Item Rent/mo. Purchase (U] inches 1bs. kva dissipation
Ixwxh B.t.u./hr.
G-15 Central Processor, including photo-
electric paper tape reader, paper tape
punch, spare parts, and diode package
test equipment.
With Alphanumeric typewriter . $1,530 | $51.000 | $500/mo. | 32x27x61 965 | 4.4 | 14,300
With Numeric typewriter . 1,485 49,500 | 500/mo. 32x27x61 965 4.4 14,300
IMTA-2 Magnetic Tape Unit ... 270 6,800 50/mo. | 22x24x60 175 0.7 2,200
ICA-1 Numeric Punched Card Coupler ... 100 2,530 | No charge | 18x26x4 20 * 1,150
CA-2 Alphanumeric Punched Card
Coupler . - . 585 19,500 | 175/mo. 22x29x60 500 2.5 8,500
PR-2 High Speed Photoelectric Paper Tape
Reader . 130 4,350 35/mo. 24x22x19 150 *) 500
AN-1 Universal Code Accessory ............_... 450 11,250 | 150/mo. |28.5x60x31 300 1.17 2,500
DA-1 Digital Differential Analyzer ... 550 13,700 | 100/mo. | 24x22x60 300 | 136 4,450
PA-2 Graph Plotter ... ... 75 1,800 | No charge | Desk top 15 * 290

1 No charge for maintenance on leased equipment.
2 Power from G-15 Central Processor.

Alphanumeric Photoelectric P
or Numeric Paper Tape aper Tape
Typewriter Reader Punch

Magnetic Tape
Unit
(MTA-2)

Digital
Differential
Analyzer

(DA-1)

Central Processor

Punched Card
Coupler
(ca-1)

Punched Cerd
Coupler
(Ca-2)

Universal Code Accessory

(AN-1)

A

Card Reader-
Punch or
Tabulator

Card Reader-
Punch
(IBV 026)

Paper Tape
Reader
(PR-2)
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THE BENDIX G 20 is a transistorized general purpose
computing system utilizing magnetic core storage and
buffered input and output. The system is available in
modular units including, in addition to the central
processor, card and printer couplers, control consoles,
magnetlc. tape units, punched card equipment, paper
tape equipment, and high speed printers.

SYSTEM COMPONENTS
General

Word Length: 32 binary digits plus 1 parity bit.
Numeric Characters: 8 decimal digits plus sign.
Alphabetic Characters Per Word: 4.

Character Code: Binary.

Timing: Synchronous.
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Central processor

Operation: Concurrent.
Computation speed: (Excluding storage access).
Average time

(milliseconds)
Fixed point

Add:
Multiply:
Divide:
Access time: 8.4 microseconds.

Checking features: Checking features include parity
check in central processor (to and from memory),
parity check on all input-output equipment, and parity
check, parity bit recorded, and automatic read imme-
diately after writing.
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Registers

Registers and B boxes include memory locations used
as index locations (Index Registers), interrupt and
control registers, and a fixed point exponent register.

Memory

Magnetic core memory is in modules of 4,096 words
each. One to eight modules (32,768 words) may be
used. Each word is 33 bits long including a parity bit.
Four alphanumeric characters, or a one-word precision
number, occupy a word. A one-word precision number
is comprised of 8 decimal digits and sign in fixed
point, or, in floating point, 6 decimal digits and sign
for the mantissa and 2 decimal digits and sign for the
exponent. Access time is 8.4 microseconds. A word may
be used for computation after 5.6 microseconds; there
is an additional 2.8 microsecond wait before the mem-
ory is again available.

Control console

The operator can initiate, monitor, and control oper-
ations from the CC-10 Control Console, which includes
a set of indicator lights for monitoring purposes, and
a full-keyboard typewriter for entering input data and
printing output information. All characters on the key-
board, both upper and lower case, alphabetic, numeric,
and algebraic, can be entered or typed out. Type-out
is at the rate of about 10 characters per second.

INPUT MEDIA

MT-10 magnetic tape transport

Read-write speed: 60,000 eight-bit characters per second.

Search speed: 120,000 characters per second.

Rewind speed: 120,000 characters per second.

Start and stop time: 5 milliseconds, maximum.

Tape length: 3,600 feet.

Tape width: 1 inch.

Number of channels: 10 (8 for information, 1 for parity
check, 1 for block indication). '

PT-10 paper tape station

Read speed: 500 characters per second.
Stop time: 1 character.
Number of channels: 8.

OUTPUT MEDIA
MT-10 magnetic tape transport
As previously described.
PT-10 paper tape station

As previously described.
Punch speed: 100 characters per second.

LP-10 high speed line printer
Characters per line: 72.

Characters per inch: 10.
Lines per inch: 6.
Lines per minute: 600.

LP-11 high speed line printer

Characters per line: 120.
Characters per inch: 10.
Lines per inch: 6.

Lines per minute: 600.

AUXILIARY COMPONENTS

MM-10 additional memory module

From one to seven of these core modules of 4,096
words each may be attached to the central processor.
In programming, these auxiliary memory blocks are
indistinguishable from the initial 4,096 words of in-
ternal memory.

MC-10 memory communication module

The MC-10 consists of an MM-10 memory module
with facilities for direct connection to, and control of,
a separate communication line, permitting multiple
concurrent inputs to, and outputs from, main memory.

TC-10 magnetic tape control unit

The TC-10 can control up to four MT-10 tape trans-
ports all of which may be searching for specific blocks
of information, in either forward or reverse direction,
at any given time,

CP-10 card and printer coupler

Three line printer and card handling devices may be
connected through a communication line to the central
processor by a CP-10 unit. One LP-10 line printer may
be attached, and two IBM card reader/punching units.

CP-11 card and printer coupler

The CP-11 is similar to the CP-10 except that it al-
lows coupling of an LP-11 line printer in place of the
LP-10.

CB-10 control buffer

By use of the CB-10, information may be sent from
one system element to another, and modified in transit
if desired, without passing through the central proc-
essor. The CB-10 contains 1,024 characters of magnetic
core storage and can transfer information to and from
the central processor at 143,000 eight-bit characters per
second.

PROGRAMMING

General: The Bendix G 20 uses a single address type
of instruction.



Instructions: Instruction word format
Number of instructions per word: 1.
Number of digits per instruction: 32 binary digits Flags Mode Operation Index abse
plus 1 parity bit.
Total number of operation codes: 63 for central 31-30 29-28 27-21 20-15 14-0
processor.
Cost, Power Requirements, and Physical Characteristics
Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power | dissipation
Ixwxh ibs. kva B.t.u./hr.
G-20 Central Processor ... $6,500 | $290,000 $1,210 66x28x64 | 2,000 25 |
CC-10 300 10,000 45 64x30x28 400 02 |
MT-10 Magnetic Tape Transport ... 855 28,500 120 24x28x64 700 | 2.0 |
CP-10 Card and Printer Coupler . 675 22,500 95 24x28x64 800 1.0 |
CP-11 Card and Printer Coupler ... 825 27,500 115 24x28x64 1,000 1.3 |
LP-10 Line Printer 860 28,700 120 36x28x64 | 1,000 1.2 |
LP-11 Line Printer _________ i 2,050 68,300 285 54x28x64 1,500 1.8 | .
CB-10 Control Buffer 1,500 50,000 210 24x28x64 600 08 | ..
PT-10 Paper Tape Station . 525 17,500 75 24x28x64 400 | 0.7 |

1 Maintenance costs are monthly for purchased equipment.
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BIZMAC RADIO CORPORATION OF AMERICA

THE RCA BIZMAC ELECTRONIC ACCOUNTING SYSTEM

RS TRRK
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THE RCA BIZMAC is a large-scale computing system
of both vacuum-tube and magnetic core construction.
The system features a large complex of magnetic tape
input-output stations and interrogation points.

SYSTEM COMPONENTS

General

Word Length: Variable.

Numeric Characters: Variable.

Alphabetic Characters Per Word: Variable.

Character Code: Octal.

Timing: Synchronous for computer; asynchronous for
tape operation.

Pulse Repetition Rate: 500 kc.

Central processor
Operation; Fixed point; primarily serial.
Computation speed: Execution time is variable de-
pending on the number of significant characters in the
operands. Basic formulas are:
Add: 120 + 40c microseconds (c equals number of
characters in longest operand).
Multiply: 160 + 288N + 145MN microseconds (M
equals number of digits in multiplicand; N equals
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number of digits in multiplier).

Divide: Division is programmed, and the time varies
with the type of division program used, as well as
with the characters of the operands.

The timing formulas shown include instruction-
staticizing time as well as transfer-of-data time to and
from memory.

Checking features: Checking features include parity
bits, dual addition comparison, tape sequence checks,
echo tape, writing check, dual tape writing (on
fourteen-channel tape), program control, arithmetic
overflow, instruction verification, and a Computer Stop-
Rollback Switch that permits a control transfer and
repetition of a number of types of operations resulting
in errors.

Memory
Access
Media Digits (microseconds)
Magnetic core 4,096 20
Magnetic drum 18,000 5,120

Random access to any character in core storage.

Control console

The control consoles include monitor print-out via
on-line typewriter.



INPUT MEDIA

Magnetic tape units

Maximum number per system: 182 in use at one
installation.

Packing density: 125 characters per inch.

Number of channels: 14 (dual recording).

Record length: Variable.

Tape speed: 1,700 words (10,000 characters) per sec-
ond, forward or reverse.

Length: 2,400 feet.

Paper tape units

Input is also available by paper tape at 400 characters
per second.

OUTPUT MEDIA

Magnetic tape units

As previously described.
Output is also available by monitor print-out (via
on-line typewriter).

AUXILIARY COMPONENTS
Card transcriber (card to magnetic tape)
375 cards per minute.

Typewriter and Verifier (keyboard to magnetic tape)
Manual keyboard speed.

Magnetic rape rranscriber (magnetic to paper tape)

20 characters per second.

Trancoder (magnetic tape to teletype tape)

50 characters per second.

Document printer (paper tape to typewriter)

10 characters per second.

Transcribing card punch (magnetic tape to card)

150 characters per minute.

Interrogation unit (magnetic tape to typewriter)

4 minutes per inquiry (average).

PROGRAMMING

General: BIZMAC uses a three-address instruction
format.
Instructions:
Number of instructions per word: 3.
Number of digits per instruction: 8 BIZMAC
characters.
Total number of operation codes: 24 basic codes,
plus variation characters, bring the total num-
ber of operations to 140.

Instruction word format

Paper tape transcriber (paper to magnetic tape)
. - Addresses
200 characters per second. Operation Variation A B c
Electromechanical printer (off-line) B B BB BB BB
300 or 600 lines per minute, 120 characters per line.
Cost, Power Requirements, and Physical Characteristics
Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power | dissipation|
Ixwxh 1bs. kva B.t.u./hr.
Complete BIZMAC System, including: | $4,500,000 | $514,000/yr.| 2,600 cu. ft. | 26,500 | 274 | |

1 Central Processor
3 File Maintenance Computers
1 Interrogation Unit

182 Tape Stations
1 System Control Unit
1 Card Transcriber
1 Paper Tape Transcriber
2 High Speed Printers
1 Transcribing Card Punch
3 Document Printers

10 Flexo-writers
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THE BASIC 205 SYSTEM consists of the central proc-
essor, control console (including high speed paper tape
reader), a high speed paper tape punch, tape control
unit and up to ten magnetic tape units. The basic
system may be expanded by the addition of a Cardatron
(punched card) control unit, any combination of seven
input and output units with a card reader for each
input unit and a card punch or line printer for each
output unit, a floating point control unit, a punched
card converter, an external switching unit, an output
selector switch, and an electric typewriter. Vacuum
tubes are the principal electronic components of the
system.

SYSTEM COMPONENTS

General

Word Length: Fixed, 44 bits.

Numeric Characters Per Word: 10 plus sign.

Alphabetic Characters Per Word: 5 (two numerics for
one alphabetic).

Character Code: 4-bit binary coded decimal.

Timing: Synchronous.

205 BURROUGHS CORPORATION

Pulse Repetition Rate: 140 kilocycles.

Central processor (205)

Operation: Serial, fixed point; floating point optional.
Computation speed: (program and operands are in

memory).
Time

(milliseconds)

Fixed point
Add: 555555 to 555555 1.92
Multiply: 555555 by 5555 8.82
Divide: 3086108025 by 5555 10.08

Average access time:

Main storage: 8.5 milliseconds.

Fast access storage: 0.85 milliseconds.

Checking features: Forbidden combination and par-
ity checks.

Registers

A register: 11-digit word—holds the results of arith-
metic operations.

B register: 4-decimal digits—expedites address modi-
fication and tally.

C register: 10 digits—holds the instruction being
executed and sequential counter.



D register: 11-digit word—passes data to and from
the drum—holds one operand in arithmetic operations.

R register: 10-decimal digits—an extension of the A
register, used in multiplication and division.

Memory

The magnetic drum storage is divided into 24 bands.
Twenty bands, each containing 200 words, comprise
the main storage of 4,000 words. The fast access stor-
age consists of 4 bands, each containing 20 words.

Control panel

This unit is a part of the control console and con-
tains controls and indicators for operation of the
system. Indicators display the contents of all registers.

INPUT MEDIA

Tape control unit (547)

This unit is under the control of the central proc-
essor. It provides power for and controls the Dataread-
ers (548) and/or the Datafiles (560) connected to it.
Any combination of ten units may be connected to the
control unit.

Datareader (548)

This unit is a reel-type magnetic tape storage device.

Maximum number per system: Any combination of
Datareaders and Datafiles up to a total of ten units.

Packing density: 200 characters per inch (100 charac-
ters per inch per lane at 2 lanes per tape width).

Number of channels: 12 (6 per lane at 2 lanes per tape
width). '

Record length: Fixed, 20 words.

Record gap: 0.3 inch.

Tape speed: 60 inches per second/6,000 characters per
second.

Rewind time: 4.2 minutes.

Start-stop time: 6 milliseconds.

Change tape time: 1 minute (approx.).

Physical characteristics of tape:
Composition: Mylar.
Length: 2,500 feet.
Width: 34 inch.

Error detection: Vertical parity check on each charac-
ter and longitudinal parity check on each block.

Datafile (560)

This unit is a bin-type storage device which includes
a tape drive for 50 separate magnetic tapes, each 250
feet in length. A movable read-write head can select
any one addressed tape.

Maximum number per system: Any combination of
Datareaders and Datafiles up to a total of ten units,

Packing density: 200 characters per inch (100 charac-
ters per inch per lane at 2 lanes per tape width).

Number of channels: 12 (6 per lane at 2 lanes per tape

width).

Record length: Fixed, 20 words.

Record gap: 0.3 inch.

Tape speed: 60 inches per second/6,000 characters per
second. :

Start-stop time: 6 milliseconds.

Physical characteristics of tape:
Composition: Mylar.
Length: 250 feet per tape.
Width: 34 inch.

Error detection: Vertical parity check on each charac-
ter and longitudinal parity check on each block.

Console keyboard

This unit is a decimal keyboard and is used for
manual input into the central processor.

High speed paper tape reader

This unit is a part of the control console. It reads
punched paper tape at a rate of 540 characters per
second and transfers the data to the central processor.

Electric typewriter (458) with typewriter control (446)

This unit, a Flexowriter, provides hard copy or
punched paper tape output from the central processor.
The attached paper tape reader may be used for input
to the central processor. The paper tape reader, the
typing element, and the paper tape punch each operate
at the rate of 10 characters per second. Typewriter
Control (446) controls output format.

Cardatron control unit (506)

This unit governs the activity of the individual input
and output units connected to it and thereby controls
the activity of all punched card machines, and line
printer. Input and output units may be in any com-
bination up to a total of seven units. The control unit
is under the control of the central processor.

Input unit (507)

This unit controls an 80-column punched card reader
(IBM 089 or 523). This information from the card is
stored within the input unit on a small magnetic drum.
On a command from the control unit the information
is transferred to the central processor via the control
unit.

OUTPUT MEDIA

Tape control unit, datareader, and datafile
As previously described.

Cardatron control unit
As previously described.

Electric typewriter
As previously described.
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High speed paper tape punch (466)

This unit punches out information from the central
processor at a rate of 60 characters per second.

Output unit (508)

This unit controls an 80-column card punch (IBM
523). Information from the central processor is routed
to this unit through the Cardatron control unit. It is
then converted into card codings and stored on a small
magnetic drum, from which it is available to the card

punch.
Ovutput unit (509)

This unit controls a line printer (IBM 407 or 419)
and operates in the same manner as the Output Unit

(508).

AUXILIARY COMPONENTS

Floating point control unit (360)

This unit provides the central processor with a sep-
arate set of commands for floating point computations.

transfer information to a card punch (IBM 514, 517,
523, or 528) or a line printer (IBM 402, 407, or 416).

External switching unit (421)

This unit provides a means of controlling the card
punch or printer connected to the punched card con-
verter.

Output selector switch (420)

This unit, in conjunction with the external switch-
ing unit, permits the computer program to select either
punched or printed output.

PROGRAMMING

General: The 205 uses a single address type of in-
struction.
Instructions:
Number of instructions per word: 1.
Number of digits per instruction: 10 plus sign.
Total number of operation codes: 69.

Instruction word format

Sign Control Operation code | Operand address
Punched card converter (500)
This unit permits the central processor to accept 1 digit 4 digits 2 digits 4 digits
information from a card reader (IBM 517 or 523) or
Cost, Power Requirements, and Physical Characteristics
Maintenance Dimensions Weight Power Heat
Item Rent/mo. Purchase m inches Ibs. kva dissipation
Ixwxh (2) B.t.u./hr.
205 Central Processor ........ . _|$3900 |$135,000 144x28x75 | 3,175 |15.0 1.5| 56,100
406 Control Console (including high
speed photoelectric paper tape
reader and paper tape punch 466) .. 490 14210 . | 76x31x44 550 *) )
547 Tape Control Unit . . 875 28,000 .. .. . 38x28x78 600 | 3.8 12,900
548 Datareader ... ... 425 13,500 |. . | 21x28x69 500 | 3.8 1.2 4,100
560 Datafile . ... .. 825 25,000 ... 78x32x52 650 1.0 3,400
458 Electric Typewriter (including
Typewriter Control 446) . . 231 7,695 | 18x22x38 248 *) )
506 Cardatron Control Unit . 770 31,000 (... | 41x28x78 80 | 3.0 05| 11,900
507 Input Unit .. .. _ SO 560 22500 . ... 36x28x78 750 | 22 05 9,200
508 Output Unit ... ... _ 660 26,300 | .. | 41x28x78 800 | 2.8 05| 11,200
509 Output Unit .. 690 27,550 | . 41x28x78 800 | 2.8 05| 11,200
500 Punched Card Converter .. 567 18,625 | oo 64x28x69 | 1,044 | 3.4 35| 23500
420 Output Selector Switch 155 4375 | 24x17x13 100 @) )
421 External Switching Unit . __ 105 2,80 . 24x17x13 100 *) *)
360 Floating Point Control Unit .. 725 21,200 (. 33x28x78 750 2.4 2,200

! Maintenance included in rental price. Separate contract provided for purchased equipment.

2 First vertical row shows power applicable to 208/230 volt, 3

single phase, 60 cycle, 3-wire supply. Both power supplies are required.

3 Included in Central Processor.

phase, 60 cycle, 4-wire supply. Second vertical row is applicable to 115 volr,
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THE BASIC 220 SYSTEM consists of the central proc-
essor, control console, tape control unit and up to ten
magnetic tape units, memory control unit, core storage
unit, high speed paper tape reader, and high speed
paper tape punch. The basic system may be expanded
by the addition of a Cardatron (punched card) system,
a supervisory printer, and a high speed printer system.
Vacuum tubes are the principal electronic components
of the system.

SYSTEM COMPONENTS

General

Word Length: Fixed, 44 bits plus sign.

Numeric Characters Per Word: 10 plus sign.

Alphabetic Characters Per Word: 5 (two numerics for
one alphabetic).

Character Code: 4-bit binary coded decimal.

Timing: Synchronous.

Pulse Repetition Rate: 200 kilocycles.

220 BURROUGHS CORPORATION

o by

il
i

Central processor (220)

Operation: Series—Parallel, fixed or floating point.
Compuiation speed: (program and operands are in

memory).

Add: 555555 to 555555 ..
Multiply: 555555 by 5555 . ...
Divide: 3086108025 by 5555 .. ...
Access time: 0.01 milliseconds.
Checking features:
Forbidden combination.
Nonexistent address.

Registers

Time (milliseconds)
;. Floating

point

0.215
1.200
4.070

A register: 11-digit word—stores one of the operands

as well as the result of an arithmetic operation.

R register: 11-digit word—an extension of the A

register.



D register: 11-digit word—buffers all input to the
central processor.

B register: 4 digits—expedites address modification.

C register: 10 digits—contains the instruction being
performed.

P register: 4 digits—contains the address of the next
instruction to be executed.

IB register: 11-digit word—buffer between core stor-
age and arithmetic and control circuits.

E register: 4 digits—contains the address in core
memory to which access is being made.

S register: 4 digits—holds address where computer
will stop while debugging.

Memory

The basic magnetic core memory has a capacity of
2,000 words. This is expandable to 10,000 words by the
addition of 1,000-word units. Five thousand words of
memory can be contained in one core storage unit.
Another core storage unit is added to hold additional
units. A memory control unit is required to control the
transfer of information between the core storage unit
and the central processot.

Control panel

This unit is a part of the control console and con-
tains controls and indicators for control of the system.
The status of ten control switches may be tested by the
computer program.

INPUT MEDIA

Magnetic tape control unit (550)

This unit controls any combination of magnetic tape
units and/or Datafiles up to a total of ten units.

Magnetic tape unit (551)

This unit is a reel-type magnetic tape storage device.

Maximum number of units: Any combination of mag-
netic tape units and/or Datafiles up to a total of ten
units.

Packing density: 416 characters per inch (208 charac-
ters per inch per lane at 2 lanes per tape width).

Number of channels: 12 (6 per lane at 2 lanes per tape
width).

Record length: Variable—10 to 100 words.

Record gap: 0.2 inch (approx.).

Tape speed: 120 inches per second/25,000 characters
per second.

Rewind time: 4.2 minutes.

Start-stop time: 5 milliseconds.

Change tape time: 1 minute (approx.).

Physical characteristics of tape:
Composition: Mylar.
Length: 3,500 feet.
Width: 34 inch.

Error detection:
Parity check.
Digit count—word count check.

Datafile (556)

This unit is a bin-type magnetic tape storage device
which includes a tape drive for 50 separate magnetic
tapes, each 250 feet in length. A movable read-write
head can select any one addressed tape.

Maximum number of units: Any combination of Data-
files and/or magnetic tape units up to a total of ten
units,

Packing density: 416 characters per inch (208 charac-
ters per inch per lane at 2 lanes per tape width).

Number of channels: 12 (6 per lane at 2 lanes per tape
width).

Record length: Variable—10 to 100 words.

Record gap: 0.2 inch (approx.).

Tape speed: 120 inches per second/25,000 characters
per second.

Start-stop time: 5 milliseconds.

Physical characteristics of tape:

Composition: Mylar.
Length: 250 feet per tape.
Width: 34 inch.

Error detection:

Parity check.

Digit count—word count check.
Console keyboard

This unit is a decimal keyboard and is used for
manual input into the central processor.

High speed paper tape reader (440)

This unit reads 7-channel punched paper tape at a
rate of 1,000 characters per second. Start time is less
than 5 milliseconds and the reader will stop with the
last character read still under the reading head. Up to
ten of these units may be connected to the system.

Cardairon control units (510 and 511)

These units contain the circuitry to govern the ac-
tivity of the individual input and output units con-
nected to them and thereby control the activity of all
punched card equipment and line printer. Input and
output units may be connected in any combination up
to a total of seven units.

Input unit (512)

This unit controls an 80-column punched card
reader (IBM 087). Cards are read at a rate of 240 cards
per minute. Information from the cards is stored
within the input unit on a small magnetic drum. On a
command from the control unit the information is
transferred to the central processor via the control unit.
Under certain conditions 480 cards per minute may be
read.
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OUTPUT MEDIA

Magnetic tape control unit, magnetic tape unit, and
datafile

As previously described.

Cardatron control units

As previously described.

Ovutput unit (513)

This unit controls an 80-column card punch (IBM
523) or a 120 character per line printer (IBM 407).
Information from the central processor is translated
into appropriate card or line printer coding and is
stored within the output unit on a small magnetic
drum, from which it is available to the card punch or
line printer. Punching rate is 100 cards per minute
and printing rate is 150 lines per minute.

Supervisory printer (465)

This unit prints out information from the central
processor at a rate of ten characters per second. It will
also print out information from its associated paper
tape reader at a rate of ten characters per second.

be connected to the system.

AUXILIARY COMPONENTS
High speed printer control (271)

This unit provides controls for a High Speed

" Printer (272).

High speed printer (272)

This unit prints out information at rates up to 1,225
alphanumeric or 1,550 all-numeric lines per minute,
120 characters per line. It may be used, on-line with
the central processor, or off-line with one or two mag-
netic tape units.

PROGRAMMING

General: The Burroughs 220 uses a single address
type of instruction.
Instructions:
Number of instructions per word: 1.
Number of digits per instruction: 10 plus sign.
Total number of operation codes: 94.

instruction word format

Sign Control Operation code | Operand address
High speed paper tape punch (470)
This unit punches 7-channel paper tape at a rate of 1 digit 4 digits 2 digits 4 digits
60 characters per second. Up to ten of these units may
Cost, Power Requirements, and Physical Characteristics
Mai e Di ion: Weight Power Heat
Item Rent/mo. Purchase (*) inches Ibs. kva dissipation
Ixwxh B.t.u./hr.
Central Computer, consisting of— $7,800 | $320,000 - n
220 Central Processor - 156x30x76 | 2,850 8.30 | 41,000
380 Memory Control Unit ... { . | 52x29x76 780 | 6.20 | 15,000

381-1 Core Storage Unit ... |

79x29x76 710 | 22,800

415 Control Console

465 Supervisory Printer

78x18x29 500 0.10 340
23x36x47 300 0.60 2,040

440 High Speed Paper Tape Reader...

23x23x47 290 0.70 2,380

400 Power Contro! A

401 Power Supply -

40x30x76 800 L10 |
54x30x76 | 1,500 | . 34,000

550 Magnetic Tape Control Unit __________ 1,200 | 45,000 | 53x29x76 850 | 2.50 | 18,700
551 Magnetic Tape Unit 635 21,450 | 28x31x52 650 | 5.33 | 13,600
556 Datafile 1,475 49,500 | 86x36x57 | 1,300 3.0 9,200
470 High Speed Paper Tape Punch 100 | 3,400 | .. 23x23x47 | 190 | 025 | 1,020
Cardatron System, consisting of— 2,735 107,200 ||

510 and 511 Cardatron Controls ...
512 Input Unit

80x29x75 | 1,550 3.12 4,500
40x29x75 750 1.56 9,500

513 Output Unit

271 High Speed Printer Control .________ 3,950
272 High Speed Printer 2,255

144,000 ...
84,550 ...

40x29x75 750 1.56 9,800
60x31x76 | 2,000 |
56x36x57 | 1,200

- 4.00 | 16,000

* Maintenance included in rental price. Separate maintenance contract available for purchased equipment.
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BURROUGHS st] VRC BURROUGHS CORPORATION

A TYPICAL BASIC B251 VRC (Visible Record Com-
puter) system consists of a central processor, record
processor, sorter-reader, and card reader.

SYSTEM COMPONENTS

General

Word Length: 13 digits, including sign.
Character Code: Binary coded decimal.
Cenfral processor

Operation: Fixed point.
Computation speed:

Average time

(milliseconds)

Fixed point
Add: 10 digits (5’s) to 10 digits (5s) .. 2.31
Multiply: 10 digits (5’s) by 10 digits (5s) . 22.71
Divide: 10 digits (5’s) by 10 digits (5’s) ... 16.02

Access time: 10 microseconds.

Memory

Thirty words of magnetic core memory are supplied
with each B251 system, but this can be expanded to 100
words in increments of ten words each.

Control Console

The control console provides the operator with sys-
tem indicators and alarms, and with a keyboard which
may be used for manual entry of data into the machine.

INPUT MEDIA

Input to a basic system is by magnetically encoded
documents, at 1,500 documents per minute; ledger
cards with magnetic strips, at 180 per minute; and
punched cards, at 100 cards per minute.

OUTPUT MEDIA
Output is by ledger cards with magnetically encoded



strips, at 180 per minute, and by the Records Proc-
essor Printer, which prints 160-character lines at the
rate of 200 lines per minute.

AUXILIARY COMPONENTS

B101 sorter-reader

The B101 sorts checks and other magnetic ink en-
coded paper documents at a maximum rate of 1560
minimum-sized checks per minute, and also serves as a
basic input unit to the B251. The B101 may be used
off-line, under patch board control, or on-line under
control of the B251 central processor.

Records processor

This unit of the B251 is used for processing of

magnetically-encoded ledger cards, which are auto-
matically fed and compared with transaction documents
in the Sorter-Reader and updated, when required, by
the central processor.

PROGRAMMING

General: Punched Mylar program tapes are used to
control the B251 system. Instructions are punched into
these tapes, which are mounted on up to 12 tape
readers. When all 12 instruction tape readers are used,
capacity is over 2,500 instructions. The B251 uses a
three-address type instruction.

Instructions:

Number of digits per instruction: 12 (maximum).
Total number of operation codes: 22.

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power |dissipation]
Ixwxh 1bs. kva B.t.u./hr.
B251 VRC Basic System $3,975 | $217,400 ) T P—
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BURROUGHS B 5000

BURROUGHS CORPORATION
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THE MINIMUM B 5000 Information Processing Sys-
tem consists of the central processor; a system control
console with an associated keyboard and message
printer; one memory module; one input-output chan-
nel; one storage drum; and a card reader. A typical sys-
tem, in addition to the above, might include six
magnetic tape units, a card punch, and a line printer.
The system can be expanded to a maximum of two
central processors; eight memory modules; four input-
output channels; two storage drums; sixteen magnetic
tape units; two high-speed card readers; two line print-
ers; and a card punch. Solid state circuitry is used
throughout the system.

An unusual characteristic of the B 5000 system is its
new concept of modularity. The equipment capabilities
of the system can be increased or altered at any time
through the addition or replacement of any component,
without reprogramming. Because of the independence
of the program from the configuration of equipment
on which it is being run, any B 5000 program can be
run on any B 5000 system, so long as minimum input
and output requirements are met.

SYSTEM COMPONENTS

General

Word Length: Fixed, 48 bits plus parity check.

Character Code: Alphanumeric—eight six-bit binary
coded decimal characters per word; numeric—thir-
teen octal digits per word (equivalent to eleven or
twelve decimal digits) with common notation for
both fixed and floating point.

Timing: Synchronous; one megacycle clock rate.

Central processor

Operation: The B 5000 operates in two distinct
states, normal and control. Internal processing of pro-
grams is carried on in the normal state. The processing
enters the control state in order to perform input-
output operations, supervise the execution of multiple
programs, interpret all interruptions of system oper-
ation, and assign component and memory functions.
While in the control state, the processor operates under
the direction of the Master Control Program, a special
set of automatic handling routines designed by the
manufacturer and permanently recorded on the storage
drum.

In either the normal or control state, the processor
may operate in the word mode or in the character
mode. Each of these modes utilizes the available arith-
metic and control registers in a different manner and
has its own set of commands. Arithmetic functions are
generally carried out in the word mode. Numerical
quantities upon which arithmetic operations are to be
performed are represented in octal notation. Since a
common notation is used for both fixed and floating
point numbers, it is possible to perform calculations
involving integers and floating point numbers without
conversion. Computation in the word mode is carried
out in parallel by word. The character mode is de-
signed to facilitate the manipulation of data within
the system. Input and output formating, editing, com-
parison, conversion and internal transfers of data are
basic functions of the character mode. Addition or sub-
traction of decimal quantities can also be accomplished.
Execution of commands is done serially by character
in this mode.

Two levels of program execution are possible, pro-



gram level and sub-routine level. Special sub-routine
operators automatically preserve and restore register
contents and transfer control between levels.

Computation speed: Due to the internal logic of the
processor and the various ways in which data required
for computation can be obtained from memory, aver-
age execution times for complete arithmetic processes
cannot be obtained. The execution times shown assume
that both operands are contained in the appropriate
registers:

Execution time

(milliseconds)
Add: .003
Multiply: .086
Divide: 150
Access time: _.___ .003

Registers

The operation of the registers differs from conven-
tional computers because of the manner in which arith-
metic processes are handled. Machine logic is based
upon the concept of a stack, consisting of two registers
and an associated area of memory. All arithmetic oper-
ations involve the contents of the two stack registers.
The stack provides for temporary storage of informa-
tion upon which calculations will be performed and
automatically feeds and empties the associated registers.
Index registers as such are not required, since the ma-
chine logic provides multiple level variable indexing
ability (See page 55)..

Memory modules

The memory module is a coincident current, mag-
netic core type, with a random access time of 3 micro-
seconds per word and a memory cycle time of 6 micro-
seconds. Information can be stored indefinitely without
regeneration. Each of the 4,096 words contains 48 bits
of information plus a parity bit. A 49-bit information
buffer register permits data to be transferred in parallel
between the module and either the central processor or
the input-output channels. ‘

One to eight memory modules can be included in a
system, providing primary storage for programs and
data. Independence of modules facilitates multiple and
parallel processing. The central processor may access a
memory module while the module is engaged in com-
munication with input-output devices.

Console

The console is the operations center of the system
and contains control switches and indicator lights
which provide the operator with a convenient super-
visory center. Next to and considered a part of the con-
sole control center are the message printer and key-
board, to furnish the communication link between the
system and the operator. The console also contains the
system switching facilities, the interrupt circuitry, the

system synchronization equipment, the power controls
and the interval timer. This timer provides a regular
interval time interrupt, to permit the logging of run-
ning time for all programs.

INPUT AND OUTPUT MEDIA

Input-output channels

An input-output channel handles the flow of infor-
mation in one direction at a time between any memory
module and any input-output unit attached to the sys-
tem. From one to four channels may be included in a
system. Their number determines the number of simul-
taneous input-output operations that can be carried
on concurrent with internal program execution. Since
any input-output operation utilizes the first available
channel, no reprogramming is required if more chan-
nels are added to a system.

Transfer of data between memory modules and
input-output units is accomplished through a 48-bit
buffer register in the input-output channel. Transfers
between the input-output units and the buffer register
are by character, six bits at a time. Transfers between
memory and the buffer register are by word, 48 bits at
a time. Data being transferred may be either alpha-
numeric or binary.

Storage drum

The storage drum is a high-speed, on-line storage de-
vice providing rapid access to program segments, sub-
routines and large blocks of data. Transfers of data
between the storage drum and memory modules take
place through an input-output channel, independent
of processor activity. The basic B 5000 system requires
one storage drum and a second may be added. Each can
contain 32,768 words, a word consisting of 48 informa-
tion and 6 longitudinal parity bits. Each word is inde-
pendently addressable. The drum rotates at a rate of
3,600 r.p.m. and has a read-write speed of 8.1 micro-
seconds per character. Average access time to a word
on the drum is 8.5 milliseconds, or 18.5 milliseconds
if changing bands.

The storage drum is included in the system primarily
to provide storage for the Master Control Program and
its related utility routines, the compilers, and for pro-
grams being executed. The Master Control Program
and its adjuncts will require one-half of the drum,
which will be made permanently unavailable to the
program, except for reading, by means of manual lock-
out switches. The drum will contain the Master Con-
trol Program at the time it is turned over to a user.

Magnetic tape unit

Auxiliary storage for the B 5000 system is provided
by magnetic tape units, 16 of which can be included in
any system. These units are capable of reading forward
or backward, writing, back spacing, rewinding and
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erasing magnetic tape. Tape reels will hold up to 3,600
feet of magnetic tape, V2 inch in width. Data may be
represented on tape in binary or single-frame alpha-
numeric code and even or odd parity may be selected
programmatically. Tape format is compatible with
IBM Model 729 II and 729 IV tape units.

Data may be stored in two densities, either 200 or
555.5 frames per inch. One frame contains either six
binary bits or one six-bit alphanumeric character. Tape
speed is 120 inches per second, for a transfer rate of
24,000 low density characters or 66,600 high density
characters per second. Packing density is selected man-
ually. Tape is rewound at a speed of 340 inches per
second or 2.1 minutes per reel. Start or stop time is less
than 5 milliseconds and there is a gap between records
of 34 inch. Record length is variable. Complete error
detection facility is provided by read following write
and by character and longitudinal parity checking.

Card readers

Two models of card readers are available. One reader
must be included in a system and two may be included.
Model B 122 reads 80-column cards at the rate of 200
per minute. Model B 124 reads 51-, 60-, 66- or 80-

MAGNETIC TAPE UNIT

column cards at the rate of 800 cards per minute. Cards
may be standard or postcard thickness. Each model
reads photoelectrically in serial fashion and has an
immediate-access clutch to eliminate clutch access time.
Card data may be represented in standard tabulating
card code or straight binary code. Invalid card codes
are sensed and indicated to the system. Hopper and
stacker hold 500 cards on the Model B 122 and 2,400
cards on Model B 124. Both allow addition or removal
of cards during operation.

Line printer

The line printer operates at 650 lines per minute.
There are 120 print positions per line, with 63 char-
acters plus a blank available for each position. Ten
alphanumeric characters per inch are printed hori-
zontally and vertical line spacing of six or eight to the
inch may be selected. Continuous forms ranging from
5 to 20 inches in width and up to a maximum of 22
inches in length can be accommodated. Form spacing
is controlled by a punched vertical format tape which is
contained in the printer and actuated by the processor.

A 120-position buffer register is filled before a line
is printed, so that most of the printing operation is buf-

CARD READER



fered from the input-output channel. Access to a print
cycle is immediate. Print checking consists of a parity
check when characters are read into or out of the print
buffer. Drum synchronization is checked by means of
the drum position counter to assure that the drum posi-
tion and timing circuits agree.

Card punch

The card punch will feed, punch, check and stack
80-column cards in both standard and postcard thick-
nesses at the rate of 100 cards per minute. An immedi-
ate-access clutch is provided. Functional controls are
located on the plugboard and on the operator’s control
panel. Double-punch and blank-column detection units
are available in groups of 20 as optional devices. Both
hopper and stacker can hold 800 cards.

Keyboard and message printer

The keyboard and message printer provide communi-
cation between the operator and the Master Control
Program. The keyboard is similar to a typewriter, con-
taining 26 alphabetic characters, 10 numeric characters
and 3 special characters. The message printer prints
600 characters per minute, a character at a time. Sixty-
three characters may be printed. The printer records
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all information initiated at the keyboard, as well as
that transmitted by the Master Control Program, thus
providing a permanent record of operations.

AUXILIARY COMPONENTS

Plotter

The Model 201 Tally Digital Plotter may be attached
to the system in order to provide an immediate visual
display of computed results. It plots up to 8 points per
second with selected symbols or up to 20 points per
second with random symbols.

PROGRAMMING

The programming system of the B 5000 differs radi-
cally from conventional computers. Advanced internal
logic techniques such as the use of Polish notation,
memory stacks, indirect addressing and comprehensive
interrupts provide for high compilation speeds and
efficient object programs. More than ninety basic ma-
chine commands are included, with many subcom-
mands. The instruction unit is the program syllable,
consisting of twelve bits. Four of these are contamed
in a smgle computer word.
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Although machine language coding is possible, users
are encouraged to write their programs in a problem
language based on ALGOL and COBOL. Compilation
is accomplished and complete program control over
input-output operations, external files, and error con-
ditions is established under the Master Control Pro-

gram, which also directs the operation of the program
in the production phase, minimizing the role of the
operator. The Master Control Program and its asso-
ciated compilers and utility routines are inscribed on
the drum prior to delivery to the user, making it an
integral and permanent part of the system.

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat -
Model Description Lease per Purchase Maintenance inches Power |dissipation,
Month per month? lxwxh kva B.t.u./hr.
B 5280 Processor Module A? $6,400 | $265,600 $180 96x29x74 65 2,070
System Console 23x22x44 | |
Message Printer and Keyboard 23x23x43 65 2,070
B 5281 Processor Module B ____ 4,500 | 186,750 105 96x29x74 65 2,070
B 5282 Input-Qutput Channel 2,250 93,375 80 ¢ 32 1,035
B 460 Memory Module . 1,250 51,875 45 ) .16 518
B 430 Storage Drum ... 1,700 70,550 50 70x29x67 1.08 3,450
B 124 Card Reader ... 400 16,600 100 30x17x41 1.08 3,450
B 122 Card Reader 220 9,130 45 38x29x49 36 1,139
B 321 Line Printer 1,200 49,800 185 76x29x55 3.24 |10,350
B 303 Card Punch ____. 450 18,675 65 40x29x48 1.40 4,485
B 422 Magnetic Tape Unit 800 33,200 125 27x29x67 3.24 10,350

1 For systems in which age of central processor is less than 36 months.

2 Includes system console, message printer and keyboard, memory ex-
change, input-output exchange, system synchronizer, automatic inter-
rupt control, internal timer, power control and power supply.

3 Housed in processor modules.

B5000 SYSTEM
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Register
Arithmetic/source

register

Arithmetic/destination
register

Program address registers

Program register

Intermediate storage
register

Memory address register

Reference address register

Stack address register

Intermediate address
register

Count register

Character/bit address
registers

Interrupt register

Bits

48

48

48

39

36

REGISTERS

Function in Word Mode

Arithmetic register, top of stack.

Arithmetic register, secoad level of
stack.

Contain address and position of next
program syllable to be executed.

Contains one word of program, which
is treated as four 12-bit program
syllables. :

Provides a 39-bit extension of the

arithmetic registers for certain oper-
ations such as multiply or divide and
furnished temporary storage of other
register contents.

Contains address of memory location
associated with arithmetic/source reg-
ister when memory access is registered.

Contains base address which converts
relative addresses contained in pro-
gram to absolute memory locations.

Contains address of next memory loca-
tion to be assigned to stack.

Provides control over stack for entry
or exit from sub-routine level.

Counts number of bits transfers be-
tween arithmetic registers.

Contain address of bits and/or char-
acters within the arithmetic/source
register, to permit operations on the
character or bit levels.

Provides the Master Control Program
with notification of exceptional condi-
tions, such as input-output channel
availability, error and overflow condi-
tions and program communication
requirements.

Function in Character Mode

Source register, containing eight six-
bit characters from source string being
edited.

Destination register, containing six-bit
characters of edited data to be stored
in destination area.

Contain address and position of next
literal-operator pair to be executed.

Contains one word of program, which
is treated as four 12-bit literal-operator
pairs.

Provides temporary storage of other
register contents as required.

Contains address of memory location
from which the source string is being
obtained.

Used as counter.

Contains address of memory location
in which destipation string is being
stored.

Provides for storage of registers for
entry or exit from nesting.

Counts number of repetitions of an
operator.

Same as word mode.

Same as word mode.
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BURROUGHS El 03 BURROUGHS CORPORATION

THE E103 is a semi-automatic decimal digital com-
puter. The central computer is housed in a single desk-
sized cabinet on which a keyboard-printer is mounted,
and on which the control panel is located. The op-
tional paper tape and card adjuncts are separately
housed.

OPERATING FEATURES

Input

Punched tape, punched card and direct keyboard
entry. Multiple tape units, card units or combination
of both.

Ovutput

Two print cycles per second (24 digits per second);
nine separate controls to provide complete flexibility
for printing data on hard copy journal, duplicating
masters, front fed forms and ledger sheets. Punched
tape or punched card output available.

Number system

Decimal; word length of 12 digits (plus sign).
Data storage

220-word magnetic drum; 10 mechanical accumu-
lators; all can be split to provide maximum of 460
words.

Pregram storage

Program stored by pin settings in 8 removable pin-
board units; pins can be dropped through marked
holes in paper templates; templates provide perma-
nent program storage; instructions may also be read
from optional tape or card input unit.

Programming

Machine language of 29 single-address instructions;
128 program steps; 2 automatic address-modification
counters with programmed limits; unconditional and
2 conditional transfer instructions.



Speed

Addition and subtraction at 20 per second, multipli-
cation and division at 4 per second (including access
times). Buffering of input and output units permits
continuous data processing.

Opticnal punched paper tape input

Single and multiple punched paper tape units read
data and/or instructions from 5-, 6-, 7-, or 8-channel
tape at 20 characters per second. Random data can be
read from tape or tapes and sequenced or accumulated
into programmed memory units and/or sequenced into
output tape. '

Optional punched card input

Read data and/or instructions from standard 80-
column punched cards at 20 or 17 characters per
second.

Optional punched paper tape output

Punch data and instructions into 5-, 6-, 7-, or 8-
channel tape at speeds up to 10 digits per second.

Optional punched card output

Punch numeric data at a rate of 17 or 20 characters
per second into standard 80-column punched cards.

Address modification and selection

Any of the 220 cells of memory can be addressed in
any one or combination of the following methods:
1. direct programmed address, 2. address selection keys,
3. value of amount listed on the keyboard or entered
from tape or card and 4. automatic counting switches.

SPECIFICATIONS

Height . ... .. ... .. ... 5 ft.
Floor Space

Desk Unit ... ... ... ...... . 3. 3in.x2ft 6in.

All Units ... ... .. ... ... ... . ... 10 ft. x 10 ft.
Current

First Source . .. ... 115 Volis, 60 Cycle, Alternating

Second Source . ... 230 Volts, 60 Cycle, Alternating
Speed .. .. ... ... Add Time, 50 milliseconds
Net Weight ... ......... ... ... Approx.1,500 lbs.
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CONTROL

THE CONTROL DATA 160 is a desk sized solid-state
general purpose computer with 4,096 words of mag-
netic core storage. Input-output media for the 160 may
be punched cards, paper tape, or magnetic tape. In
addition, a console typewriter may be used for input
and output, and a line printer is available. The 160
may be used independently or in conjunction with the
Control Data 1604 large scale computer.

SYSTEM COMPONENTS

General

Word Length: 12 binary digits.
Character Code: Binary.
Timing: Asynchronous.

Central processor

Operation: Sequential, fixed point.
Computation speed: (program and operands are in

memory).
Average time

(milliseconds)
Fixed point
Add: .0128
Multiply: programmed
Divide: programmed

Access time: 6.4 microseconds.

DATA 160 CONTROL DATA CORPORATION

Registers

Z register: 12 bits
P register: 12 bits
A register: 12 bits
B register: 12 bits
S register: 12 bits
F register: 6 bits
Adder: 12 bits
Memory

The 160 has 4,096 words of magnetic core storage,
each word consisting of 12 bits. Access time is 6.4
microseconds.

Console

The register display on the desk-console shows reg-
ister contents in Arabic numerals.

INPUT MEDIA
Punched cards
1,300 cards per minute.
Paper tape

350 characters per second.



Magnetic tape units

Maximum number per system: 20.

Packing density: 200 characters per inch.

Number of channels: 7.

Record gap: 34 inch.

Tape speed: 75 or 150 inches per second: 15,000 or

Physical characteristics of tape:
Composition: Mylar.
Length: 3,600 feet.

Width: V2 inch.

OUTPUT MEDIA

As previously described.

Magnetic tape units

PROGRAMMING

General: The 160 uses a single-address type of
30,000 characters per second. instruction.

Instructions:

~ Number of instructions per word: 1.
Number of digits per instruction: 12 binary digits.
Total number of operation codes: 63.

Instruction word format

Paper tape

60 characters per second.

Function

Address

Printer

500 or 1,000 lines per minute.

6 bits

6 bits

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power | dissipation
lxwxh 1bs. kva B.t.u./hr.
160 Computer $1,500 | $60,000 700 0.7 | ]
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CONTROL DATA 1604

CONTROL DATA CORPORATION

THE BASIC CDC 1604 SYSTEM consists of the cen-
tral processor; a control console with an associated
paper tape reader, paper tape punch, and electric type-
writer; and a magnetic tape subsystem consisting of
four magnetic tape units and a magnetic tape synchon-
izer. The basic system may be expanded by the addition
of up to five magnetic tape subsystems and an input-
output adapter with its associated IBM input and out-
put equipment. Transistors are the principal electronic
components of the system.

SYSTEM COMPONENTS
General

Word Length: Fixed, 48 bits.

Numeric Characters Per Word: 14.

Alphabetic Characters Per Word: 8.

Character Code: Numerics, pure binary; alphabetics,
6-bit binary coded decimal.

Timing: Basically asynchronous (some functions pet-
formed in a synchronous mode).

Pulse Repetition Rate: 2.5 megacycles.

Central processor

Operation: Parallel, fixed point (floating point op-
tional).
Computation speed: (program and operands are in

memory).
Average time

(milliseconds)

Fixed point
Add: 555555 t0 555555 . 0.0142
Multiply: 555555 by 5555 oo 0.0380
Divide: 3086108025 by 5555............. ... 0.0724

Access time: 0.0064 milliseconds.

Checking features: All internal checking is pro-
gramed.

Registers

A register: A 48-bit subtractive accumulator used in
most arithmetic operations.

Q register: A 48-bit register used to assist the A reg-
ister in the more complicated arithmetic operations.

B register: Six 15-bit index registers used for address
modification.

Program control register: A 48-bit register which
holds an instruction word while the two instructions
contained in it are executed.

Program address counter: A 15-bit register used to
advance by one the addresses of the instructions being
executed.

Memory

The magnetic core storage is available in three
models: 8,192; 16,384; and 32,768 word capacities. Each
model is divided into two modules which are used and
referenced alternately. The storage cycles of the two
modules overlap one another in the execution of a pro-
gram and result in an effective cycle time of less than
0.0064 milliseconds.

Control panel

This unit is a part of the control console and contains
controls and indicators for control of the system. Indi-
cators display the contents of all operational registers.
Switches associated with these indicators provide a
means of manually inserting data into the registers,



INPUT MEDIA
Magnetic tape subsystem (1607)

This unit consists of four magnetic tape units and
their associated synchronizer unit. The synchronizer
unit is connected directly to an input and an output
channel of the central processor and contains the con-
trol circuitry for addressing each of the four magnetic
tape units independently. The subsystem is contained
in a single cabinet and up to six subsystems may be
connected directly to the central processor.

Magnetic tape unit

Maximum number per system: 24 (4 per subsystem).
Packing density: 200 characters per inch.
Number of channels: 7.
Record length: Variable.
Record gap: 34 inch.
Tape speed: 150 inches per second/30,000 characters
per second.
Rewind time: 3.2 minutes.
Physical chacateristics of tape:
Composition: Mylar or acetate,
Length: 2400 feet.
Width: 12 inch.
Error detection: Each character is checked for parity;
read following write.

Paper tape reader

This unit is a part of the control console and photo-
electrically reads 7 level punched paper tape at a rate
of 350 characters per second.

Electric typewriter

This unit, a modified IBM electric typewriter, is a
part of the control console. The keyboard may be used
to enter data into the system, and the printer may be
used to print out data from the system.

OQUTPUT MEDIA
Magnetic tape subsystem (1607)
As previously described.

Paper tape punch

This unit is a part of the control console and punches
7-level paper tape at a rate of 60 characters per second.

Electric typewriter

As previously described.

AUXILIARY COMPONENTS

Adapter (1605)

This unit is a signal converting device that provides
the capability of operating any of the following IBM
input-output equipment on-line with the central proc-

€SSor.

Card Reader (IBM 714) with Control Unit (IBM
Lirzzgi;rinter (IBM 717) with Control Unit (IBM
Ca-:'fl-/)l;unch (IBM 722) with Control Unit (IBM
MZ;ﬁl.tic Tape Unit (IBM 727) with Synchonizer

Unit (IBM 754).

PROGRAMMING

General: 'The CDC 1604 uses a single address type
of instruction.
Instructions:
Number of instructions per word: 2
Number of digits per instruction: 24 bits (8 octal

digits).

Total number of operation codes: 62.

Op
code

Index

Instruction word format

Op Index
code desig.

desig.

Address

Address

XXI X | XXXXX

xx| X | XXXXX

4 Upper instruction p

Cost, Power Requirements, and Physical Characteristics

4 Lower instruction »

Dimensions Heat
Item Rent/mo. Purchase Maintenance 1 i:s‘l,n;s h W’ﬁ;sg he P;::Yae g %s?g%gn
1604 Central Processor, with 8,192 word
memory $22,500 | $700,000 | ... 90x24x66 | 2,200 | 5.00 | 13,700
Operators Console, with Electric Type-
writer & Paper Tape Reader-Punch *) & | 156x29x30 | 1,100 | 1.25 | 3,413
1607 Magnetic Tape Subsytem 5,050 | 145,000 | ... 90x24x66 | 2,200 | 5.00 | 13,700
1605 Adapter 2,050 70,000 | oo 48x30x29 | 650 | 2.50 | 6,850
Floating Point Option *) 50,000 | oo *) ?) * *)
1604 with 16,384 word memory...._...___.. 25,000 | 780,000 § ... ?) *) ?) *)
1604 with 32,768 word memory._______....._. 30,000 | 940,000 | oo *) ) * *)

1 Resident engineer on site. $17,500 per annum for complete system.
2 Included in 1604.
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CYCLONE IOWA STATE UNIVERSITY

CYCLONE is a vacuum-tube, general purpose digital
computer patterned after the ILLIAC computer at the
University of Illinois. It consists of a central processor
with a CRT memory, a console with indicator lights
and switches, and input-output units. CYCLONE was
built by Iowa State University, Ames, Iowa, and is not
available commercially.

SYSTEM COMPONENTS

General

Word Length: 40 binary digits.
Character Code: Binary.
Timing: Asynchronous.

Central processor
Operation: Sequential, fixed point (fractional base).
Computation speed: (program and operands are in
memory).

Average time

(milliseconds)

Fixed point
Add: .10
Multiply: .99
Divide: ... 1.20

Access time: 30 microseconds (average).

Checking features: Fixed: Division error. Optional:
CRO on memory read amplifier; single order execu-
tion; step-wise gating within single order execution.

Registers

Registers include an accumulator register, a mul-
tiplier-quotient register, an operand register, and an
order register.

Memory

CYCLONE utilizes electro-static tube storage with a
capacity of 1,024 words (40,960 digits) and an average
access time of 30 microseconds. This memory is to be
replaced by a 64-word magnetic core output buffer and
a 16,380-word magnetic core main memory.

INPUT MEDIA

Input is currently by 5-level punched paper tape, at
300 characters per second. Two IBM 726 magnetic tape
units are to be added to the system for improved input
and output.



OUTPUT MEDIA
Output is by 5-level punched paper tape, at 60 char-

Number of digits per instruction: 20 binary digits.
Total number of operation codes: 112 (to be
increased to 152 when modifications are com-

acters per second, and by a 10 character per second leted)
Teleprinter unit. ' P ’
Instruction word format
PROGRAMMING
: 1 - - Basic Basic
'Geneml. CYCLONE uses a Slngle address program Operation | Variant Address | Operation | Variant Address
ming system.
Instructions: 4 4 12 4 4 12
Number of instructions per word: 2.
Cost, Power Requirements, and Physical Characteristics
Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power | dissipation
Ixwxh Ibs. kw B.t.u./hr.
CYCLONE Central Processor ~ 400 cu. ft. 5,000 19 | ]
i
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DATAmﬂfiC ]ooo MINNEAPOLIS-HONEYWELL REGULATOR COMPANY

THE BASIC DATAmatic 1000 SYSTEM consists of
the central processor (consisting of a read-write unit,
a control unit, an arithmetic unit, a magnetic core
storage unit, and an input-output buffer unit), a con-
trol console, a Flexowriter, from 4 to 8 magnetic file
(tape) units, and a variety of off-line input-output
devices and auxiliary equipment. The basic system
may be expanded by the addition of an auxiliary cen-
tral processor, a magnetic core storage unit, a file ref-
erence unit, a file switching unit, and up to a maximum
of 100 magnetic file units. Vacuum tubes are the prin-
cipal electronic components of the system.

SYSTEM COMPONENTS

General

Word Length: Fixed, 52 bits.

Numeric Characters Per Word: 12 (11 plus sign for
arithmetic operations).

Alphabetic Characters Per Word: 8.

Character Code: 6-bit binary coded decimal, alphabetic.

4-bit binary coded decimal, numeric.
Timing: Synchronous.
Pulse Repetition Rate: 2.2 megacvcles.

Central processor (1000)

Operation: Serial, fixed point.

Computation speed: (program and operands are in
memory.

Time

(milliseconds)

Fixed point
Add: 555555 to 555555 . . . e 0.230
Multiply: 555555 by 5555 .. . 1.000
Divide: 3086108025 by 5555 ... . 1760

Access time: 0.01 milliseconds (approx.).

Checking features: Automatic checking of all data
transfers, arithmetic operations, order and memory
selection, and magnetic tape safe conditions.

Error correcting feature: The system incorporates an
automatic error correcting network, referred to as
“Orthotronic Control,” which provides the facility of
correcting erroneous information obtained from mag-
netic tape.

Registers

7 addressable one-word registers:

Control register: Used to store each order during the
time the order is being performed.

Output buffer register: Contains the first word which
will be written on tape by the next instruction,

Extractor register: Contains the constant used for the
extraction that is performed in the transfer and select
orders.

Selection register: Contains the Transfer and Select
instruction and the Internal Select instruction during



and after their execution.

Remainder register: Used to store the low order
product of a multiplication after it has been modified
by rounding.

Sentinal register: A special register used in transfer
and select, comparison, and multiplication operations.

Current order register: Used to store the address of
the order being executed.

Memory

The basic magnetic core memory has a capacity of
2,000 words. An additional unit may be used to in-
crease memory capacity to 4,000 words.

Control panel

This unit is a part of the control console (1090) and
provides a means of controlling and monitoring oper-
ation of the system.

INPUT MEDIA

Note: Direct input-output to and from the central
processor is obtained only through the use of magnetic
tape. Conversions to and from punched cards, punched
paper tape, etc. must be accomplished off-line.

Auxiliary central processor (1052, 1054, etc.)

This unit may be connected to the read-write unit
of the central processor. It contains the switching cir-
cuitry necessary for connecting up to a maximum of
100 magnetic file units directly to the central processor.

File switching unit (1170)

This may be connected to the auxiliary central proc-
essor or the read-write unit of the central processor. It
provides greater flexibility with which the magnetic
file units may be connected to the various conversion
media groups. The file switching unit can accommo-
date up to three magnetic file units and provides con-
nections for an input unit, an output unit, and/or a
file reference unit. It also permits the substitution of
one of the magnetic file units connected to it for one
of the magnetic file units connected to the central
processor.

Magnetic file unit (1100)

Maximum number per system: 100.

Packing density: 230 bits per inch.

Number of channels: 31.

Record format: Fixed, 62 words.

Record gap: None (interlaced recording system).

Tape speed: 100 inches per second/60,000 numeric or
40,000 alphanumeric characters per second.

Rewind time: 5.5 minutes.

Start-stop time: 6.5 milliseconds.

Change tape time: 114 minutes (approx.).

Physical characteristics of tape:

Composition: Mylar.
Length: 2,700 feet.
Width: 3 inches.
Error detection: Weight count (4 bits per word).

File reference unit (1150)

This unit, with its associated Flexowriter, provides
a means of obtaining information stored on magnetic
tape without disturbing the operation of the central
processor. The stored information is obtained through

~ the use of the Flexowriter keyboard or paper tape

reader for interrogating the file, and by printing out
the desired information on the Flexowriter. This oper-
ation is performed off-line.

Punched card input system (1200)

This system consists of a punched card input con-
verter and a card reader. The system converts the data
contained on 80-column punched cards to magnetic
tape at the rate of 900 cards per minute. A plugboard
is used for format control.

Paper tape input system (1600)

This system consists of a paper tape input converter

anda paper tape reader. The system converts the data

contained on 5, 6, 7, or 8 level punched paper tape to
magnetic tape at the rate of 1000 characters per second.

Flexowriter

This unit is similar to an electric typewriter with
paper tape reader and punch attachments. The paper
tape reader, paper tape punch, and typing element
operate at a rate of 10 characters per second. The Flexo-
writer is used to obtain a typed record of all informa-
tion requested from or inserted into the system at the
control console.

OUTPUT MEDIA

Magnetic file system

As previously described.
Ovtput converter (1300)

This unit converts data contained on magnetic tape
into a form suitable for actuating a printer adapter
(1310) or a card punch adapter (1320). Editing and
format flexibility are provided through control panels.

Printer adapter (1310)

This unit connects to the output converter (1300).
The adapter actuates a line printer which operates at
the rate of 150 lines per minute, 120 characters per line.

Card punch adapter (1320)

This unit connects to the output converter (1300).
The adapter actuates an 80-column card punch which

operates at the rate of 100 cards per minute.
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Output printing system (1400)

This system consists of an output printing converter
and a line printer. The system converts data contained
on magnetic tape to printed form at the rate of 900
lines per minute, 120 characters per line.

Paper tape output system (1500)

This system consists of a paper tape output converter
and a paper tape punch. The system converts data con-

tained on magnetic tape to 5, 6, 7, or 8 level punched

PROGRAMMING

General: The DAT Amatic 1000 uses a three address
type of instruction.
Instructions:
Number of instructions per word: 1.
Number of digits per instruction: 12.
Total number of operation codes: 33
(67 variations).

Instruction word format

paper tape at the rate of 60 characters per second. Memors | Operation | Addeess | Address | Address | Weighe
Flexowriter designator code A B C count
As previously described. X XX | XXX | XXX | XXX X
Cost, Power Requirements, and Physical Characteristics
Maintenance Dimensions Weight Power Heat
Item Rent/mo. Purchase m inches Ibs. kva dissipation
Ixwxh B.t.u./hr.
1000 Central Processor, including ... $21,500 | 985,000 873,875 | o
a. Control Console ... b 134x78x55 1,500 1.5 5,123
b. Arithmetic Unit 286x31x87 | 7,200 7.5 25,613
¢. Control Unit 286x31x87 | 7,200 7.5 25,613
d. Core Storage Unit 286x31x87 | 7,350 8.0 27,300
¢. Buffer Units 384x133x87 | 12,600 | 18.0 61,500
f. Read-Write Unit 255x31x87 | 7,000 5.0 17,075
1100 Magnetic File Univ oo 1,350 £0,000 A500 1 108x24x72 | 1,000 4.0 13,660
1150 File Reference Unit 1,075 50,000 3,750 60x34x38 400 1.5 5,123
1170 File Switching Unit . | 190 9,600 720 41x31x42 750 0.0 0,000
1200 Card Input System, including .| 3,325 | 185,000 13,875 | o 7.0 23,905
a. Input Converter .| 1 237x31x87 | 6,315 |
b. Card Reader 42x90x54 | 2,500 | .. .} ...
1300 Output System, including ... | 1,800 | 100,000 7,500 | 8.5 29,000
a. Output Converter ... b 222x31x87 | 6,260 | ... .
b. Printer e 71x31x57 | 2915 | | ..
1310 Printer Adapter 200 13,000 975 7x21x9 35 * *)
1320 Card Punch Adapter, including ! 35 ,900 143 | . * *
a. Unit1l 5x17x3 6 | S
b. Unit2 . 3x14x3 5 A
1400 Output Printing System, including .| 4,300 | 215,000 16,125 | ] 65| 22,198
a. Output Converter L4 275x31x87 | 3,750l ..
b. Printer . e 58x32x52 600 |}
1500 Paper Tape Output System 1,775 | 92,300 6,923 | 109x31x87 | 2,370 | 3.3 819
1600 Paper Tape Output System ... 1,775 92,300 6,923 ) *) *) )
1052 Auxiliary Central Processor
(Two Magnetic File Units) . . 2,220| 100,000 7,500 &) ® * *
1054 Auxiliary Central Processor
(Four Magnetic File Units) ... 3900 175,000 31,125 *) &) *) )
1056 Auxiliary Central Processor
(Six Magnetic File Units) . 5,500 250,000 18,750 * ® ® *
1058 Auxiliary Central Processor
(Eight Magnetic File Units) .| 6,600| 295,000 22,125 ® * * )

1 Maintenance included in rental price. Maintenance price shown is
per annum charge for purchased equipment.

2 Included in Output System (1300).
3 Information not available at this time.
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DIANA LABORATORY FOR ELECTRONICS, INCORPORATED

GENERAL DESCRIPTION

DIANA is a large-scale, general purpose digital com-
puter employing both vacuum tube and solid state con-
struction. Its chief characteristic is the availability
of up to 330 magnetic file drums, with a capacity of
2,500,000 numeric characters each, for large random-
access processing.

SYSTEM COMPONENTS

General
Word Length: Variable.

Numeric Characters: Variable.

Character Code: Binary coded decimal.
Timing: Synchronous (except file drums).
Pulse Repetition Rate: 150 kilocycles.

Central processor
Operation: Sequential and concurrent, fixed point.

Computation speed: (program and operands are in

memory). Average time

(milliseconds)
. Fixed point
Add: S .56
Multiply: oo 3.14
Divide: . 4.83

Access time: 34 microseconds, to core storage; 11
milliseconds, to high-speed drum; 197 milliseconds, to
file drum.

Checking features: Single bit errors are detected in
all information and control paths except in the arith-
metic unit. This includes input-output paths, and all
data on the addressed file drum track.

Dual (parallel) arithmetic unit. If this unit is not in-
cluded, arithmetic operations can be program-checked.
Registers

Product register: 12 digits plus sign.

Multiplier register: 12 digits plus sign.

Multiplicand register: 12 digits plus sign.
Transfer registers (12): Magnetic core, 10 alpha-

numeric characters each.
Memory

Internal working storage (OAST) consists of 200 to
10,000 positions of magnetic core storage. Average ac-
cess time is 34 microseconds.

A high-speed magnetic drum is used for input-output
buffering. This drum has a capacity of 6,000 characters,
rotates at 100 revolutions per second, and has an aver-
age access time of 11 milliseconds.

The main data storage in the DIANA system con-
sists of a maximum of 330 magnetic file drums, each
with a capacity of 1,875,000 alphanumeric characters
or 2,500,000 numeric characters. Access speed is 197

milliseconds.
INPUT MEDIA
Input to DIANA is by paper tape, at 300 characters

per second; by keyboard, at manual speeds; and by
punched cards, at 100 cards per minute. Magnetic tape
may also be used as input, primarily to the random-
access file drums. Their function in the DIANA system
is to hold non-current data and provide duplicate secur-
ity storage.
OUTPUT MEDIA
Output is by paper tape, at 60 characters per sec-
ond; by line printer, at 150 lines per minute; and by
punched cards, on-line typewriter, cathode ray tube
viewer, and magnetic tape.
PROGRAMMING
General: DIANA is a two-address, stored program
machine.
Instructions:
Number of instructions per word: 1.
Number of digits per instruction: 10 decimal digits.
Total number of operation codes: 20.

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power | dissipation
1xwxh ibs. ko Ben /hr,
DIANA Computer 12,000 cu. ft.| 20,000 90 |
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THE DISTRIBUTAPE is a small, externally-pro-
grammed special purpose computer, designed to sort
and summarize unit record data from punched paper
tape. The DISTRIBUTAPE consists of a high-speed
paper tape reader; a control console; an output paper
tape perforator; and a processor section containing an
arithmetic and logic unit, magnetic drum storage unit,
and associated power units.

SYSTEM COMPONENTS

General

Word Length: 11 decimal digits plus sign.
Characrer Code: Binary.

Timing: Synchronous.

Central processor

Operation: Sequential, fixed point.
Checking features: Checking features include a paper
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tape parity check, a proof total balance check, and an
instruction code sequence check.

Registers

Four fast-access registers are used for arithmetic
operations and input data transfer.

Memory

The DISTRIBUTAPE has a magnetic drum storage
unit with a capacity of 1,000 words. Drum rotation is
3,600 revolutions per minute, and average access time
is eight milliseconds.

Conirol console

DISTRIBUTAPE console controls include:
Power switch
Tape start-stop buttons
Program selector
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Total accumulator clear button
Transaction count reset button
Address controls.

INPUT MEDIA

Input to the Distributape is by punched paper tape,
at 235 characters per second.

OUTPUT MEDIA

Paper tape punch-out is at the rate of 17 characters
per second. A printing interpreter and accumulator is

used for off-line conversion from paper tape to written
copy.

PROGRAMMING

General: Programming of the DISTRIBUTAPE
computer is controlled in part by instructions contained
in input tapes, and in part by control switches.

Instructions:

Number of instructions per word: 1.
Number of digits per instruction: 10.

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power | dissipation|
Ixwxh Ibs. kw B.t.u./hr.
DISTRIBUTAPE Computer and Model M
135 Printer $1,250| $43,500| $2,000/yr.| 3215x35x55 580 2 ]

1 For customer-owned machines. Service is included in rental price.



DYSEAC NATIONAL BUREAU OF STANDARDS

GENERAL DESCRIPTION

DYSEAC is a trailer-housed general purpose digital
computer which can be used for simulation and real-
time control. Major elements in construction are vac-
uum tubes and crystal diodes. Included in the system
are a central processor with mercury delay line mem-
ory, a control console, and magnetic wire and paper
tape input-output units.

SYSTEM COMPONENTS

General

Word Length: 45 binary digits plus check bit.
Character Code: Binary.

Timing: Synchronous.
Pulse Repetition Rate: One megacycle per second.

Central processor

Operation: Fixed point; sequential except concurrent
input-output-compute.

Computation speed: (program and operands are in
memory).

Average time

(milliseconds)
Fixed point
Add: . 192 t0 1.536
Multiply: 2.304 to 3.648
Divide: 2.304 to 3.648
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Access time: 48 to 384 microseconds.

Checking features: Fixed: Odd-even parity check on
storage. Optional: Error detection print-out or program
branch.

Registers

Registers in DYSEAC include three fast-access word
registers, and two counter-registers used for program
sequencing.

Memory

DYSEAC storage consists of mercury delay lines with
a capacity of 512 words (24,576 digits) and an access
time of 48 to 384 microseconds. There is provision in

the system for up to 4,096 words of high-speed memory.

Control console

A control console is part of the DYSEAC system, and
includes indicator lights, switches, and an on-line type-
writer for data entry and error and memory type-out.

iNPUT MEDIA

DYSEAC input is by means of a manual keyboard;
paper tape reader, at 10 characters per second; and by
magnetic wire, at 3,500 digits per second.

OUTPUT MEDIA

Output is by typewriter (Flexowriter), at 10 alpha-
numeric characters per second; by paper tape punch, at
60 characters per second; by CRT display, at 2,000
words per second; and by magnetic wire, at 3,500 digits
per second.

PROGRAMMING

General: DYSEAC is a three-address stored program
machine.
Instructions:
Number of instructions per word: 1.
Number of digits per instruction: 45 binary digits
plus check bit.

Cost, Power Requirements, and Physical Characteristics

Item Rent/mo.

Purchase

) Dimensions Heat
Maintenance inches Weight Power | dissipation|
lxwxh Ibs. kva B.t.u./hr.

Complete DYSEAC System, including
Control Console, Central Processor,

and Input-Output Units ||

270 cu. ft. M 20

1 DYSEAC is housed in two trailer vans, the loaded combined weight of which is 20 tons. A 12-ton van houses the computer system; an 8-ton

van carries power supplies.



EDVAC MOORE SCHOOL OF ELECTRICAL ENGINEERING

EDVAC is a general purpose scientific digital computer
of vacuum tube construction. First placed in operation
in 1949, it consists of a central processor with both
mercury delay line and magnetic drum storage, a mag-
netic tape system, and other input-output units.

SYSTEM COMPONENTS
General

Word Length: 44 binary digits.

Character Code: Binary.

Timing: Synchronous.

Pulse Repetition Rate: 1 megacycle per second.

Central processor

Operation: Sequential, floating and fixed point.
Computation speed: (program and operands are in
memory).

Average time

(milliseconds)
Fixed point
Add: . .864
Multiply: 2.880
Divide: . 2.930

Access time: 48 to 384 microseconds for mercury
delay line; 17 milliseconds for magnetic drum.
Checking features: Dual arithmetic units halt ma-
chine on unequal result comparison; unused commands
halt machine; paper tape reader error detection; ad-
dress halt.
Registers

EDVAC contains four rapid access word registers.

Memory

Memory devices in EDVAC include a mercury delay
line storage, with a capacity of 1,024 words and an
access time of 48 to 384 microseconds, and a 4,608-
word capacity magnetic drum, with an access time of
17 milliseconds.

~INPUT MEDIA
Photoelectric paper tape reader
78 words per second. 5-channel tape is used.
Punched card reader (IBM)
146 cards (8 words per card) per minute.
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Magnetic tape uniis

Maximum number per system: 7.
Packing density: 112 characters per inch.
Number of channels: 8.
Record length: Variable, from 2 to 1,024 words.
Record gap: 1V4 inches.
Tape speed: 75 inches per second.
Start/stop time: 3 milliseconds.
Physical characteristics of tape:
Composition: Red Oxide.
Length: 1,250 and 2,500 feet.
Width: 38 inch.

OUTPUT MEDIA

Paper tape perforator

Card punch
125 cards (1,000 words) per minute.
Magnetic tape units

As previously described.

PROGRAMMING
General: EDVAC is a four-address, stored program
computer,
Instructions:

Number of instructions per word: 1.
Number of digits per instruction: 44 binary digits.
Total number of operation codes: 16.

Instruction word format

30 words per minute. Operation Address Address Address Address
Teletypewriter
. (4) (10 (10) (10) (10)
30 words per minute.
Cost, Power Requirements, and Physical Characteristics
\ Dimensions Heat
Item Rent/mo. Purchase Maintenance l inches ‘ Weight Power | dissipation|
i Ixwxh | Ibs. kw = B.tu./hr.
!
. ' i l
EDVAC Basic System .| $467,000| ‘ ) } 17,300 " 52 i ______________
&Y
\s | | ; “. | |

1 Approximate cost.
2 490 square feet of floor space are required.



THE ELECOM 50, now out of production, is a small,
desk-sized business computer of vacuum tube construc-
tion, utilizing keyboard and paper tape input-output
and magnetic drum storage.

SYSTEM COMPONENTS
General

Word Length: 10 decimal digits plus sign.
Numeric Characters: 10.

Character Code: Decimal.

Timing: Synchronous.

Pulse Repetition Rate: 67 kilocycles per second.

Central processor

Operation: Sequential, fixed point.
Computation speed: (Excluding storage access):

Average time

(milliseconds)
Fixed point
Add: .65
Multiply: 39.0

Access time: 33 milliseconds to main drum storage;
325 microseconds to rapid access drum.

Registers

Three rapid-access registers are provided on a mag-
netic drum having an access time of 325 microseconds.

ELECOM 50 UNDERWOOD CORPORATION

Each register has a capacity of one word (10 decimal
digits and sign).

Memory

Main memory in the ELECOM 50 is a magnetic
drum, with an access time of 33 milliseconds. Capacity
of the drum is 100 words (1,000 decimal digits).

INPUT MEDIA

Input to the computer is by keyboard, at manual
speed, and by punched paper tape, at 20 digits per
second.

OUTPUT MEDIA

Output is by punched paper tape, at 2 digits per
second, and by two printers operating in parallel at 10
characters per second.

PROGRAMMING

General: ELECOM 50 may be programmed by means
of interchangeable program tapes bolding up to 2,400
program steps.

Instructions:

Total number of operation codes: 42 plus com-
binations.

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat
Item Reont/mo. Purchase Maintenance inches Weight Power | dissipation
lxwxh 1bs. kw B.t.u./hr.
IELECOM 50 Basic System | $600 $22500| 50 cu. ft. 750 2 |
"

1 As of June, 1957.
2 Approximate.
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ELECOM 100

UNDERWOOD CORPORATION

THE ELECOM 100, which is no longer in production,
is a small-scale computer of vacuum tube construction,
designed for engineering and scientific applications.
The system utilizes both magnetic drum and magnetic
tape storage.

SYSTEM COMPONENTS

General

Word Length: 30 binary digits.

Character Code: Binary.

Timing: Synchronous (magnetic drum); asynchronous
(magnetic tape).

Pulse Repetition Rate: 100 kilocycles per second.

Central processor

Operation: Sequential, fixed point.

Computation speed: 25 to 50 operations per second
may be performed, including drum storage access.

Checking features: Checking features include over-
flow indication and halt; “out of synchronism” for tape
and halt; and engineering diagnostic tests.

Memory

ELECOM 100 memory consists of a 512-word mag-
netic drum, with an access time of 20 milliseconds, and
magnetic tape with a capacity of 60,000 words. A 64-
word block transfer of data berween tape and drum

requires approximately rwo seconds.

INPUT MEDIA

Input to ELECOM 100 is by keyboard, at manual
speed, and by punched paper tape, at 7.5 octal digits
per second.

OUTPUT MEDIA

Output is by on-line typewriter at 7.5 characters per
second.

PROGRAMMING

General: The ELECOM 100 computer uses a three-
address type of instruction.
Instructions:
Number of instructions per word: 1.
Number of digits per instruction: 30 binary digits.
Total number of operation codes: 8.

Cost, Power Requirements, and Physical Characteristics

I l |

Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power | dissipation
Ixwxh 1bs. kw B.t.u./he.
ELECOM 100 Basic System ... ] M $60,000| | 1,200cu.fe.} . | 35|
Z 3N

v | l I |

1 No longer in production.
2 Approximate.




ELECOM 120 MINNEAPOLIS HONEYWELL REGULATOR COMPANY

THE ELECOM 120 is a small to medium sized com-
puter of vacuum-tube construction. It utilizes magnetic
drum storage, and was designed to accommodate en-
gineering and scientific applications.

SYSTEM COMPONENTS
General
Word Length: 8 decimal digits plus sign.
Numeric Characters: 8 plus sign.
Character Code: Binary.

Timing: Synchronous.
Pulse Repetition Rate: 105 kilocycles per second.

Central processor

Operation: Sequential, fixed floating point.

Computation speed: (Excluding storage access):
Average time

(milliseconds)
Fixed point
Add: .33
Multiply: 18.30
Divide: 18.70

Access time: 8.3 milliseconds to main drum storage.

Checking features: Checking features include in-
ternal check for forbidden pulse combinations; check
of drum-writing operations; and parity check on tapes
with automatic re-read.

Registers

The ELECOM 120 includes three rapid access reg-
isters, each with a capacity of one word.
Memory

The basic ELECOM 120 system uses two magnetic
drums. The main storage drum has a capacity of 1,000
to 10,000 eight-digit words, and an average access
time of 8.3 milliseconds. A small fast-access drum has
a capacity of 10 to 100 words, and an average access
time of 1.67 milliseconds.
Control desk

A control desk is provided in the basic ELECOM 120
system, and includes an on-line typewriter for entry of
data into the computer and for error and result typeout.
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INPUT MEDIA

Input to the ELECOM 120 is by typewriter, at man-
ual speed and at eight characters per second; by paper
tape reader (optional), at eight to 400 characters per
second; and by magnetic tape at 400 characters per
second. One magnetic tape unit is provided as part of
the basic system; control circuits are also included for
additional units.

OUTPUT MEDIA

Output is by on-line typewriter, at eight characters

per second; punched paper tape (optional), at eight

or 60 characters per second; and by magnetic tape, at
400 characters per second.

PROGRAMMING

General: ELECOM 120 uses a two-address type of
instruction.
Instructions:
Number of instructions per word: 1.
Number of digits per instruction: 10.
Total number of operation codes: 33.

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power |dissipation
lxwxh Ibs. kw B.t.u./hr.
ELECOM 120 Basic System, With Control M *)
Desk and One Magnetic Tape Unit ____ $3,500 | $97,000 | .. 200 cu. ft. 3,500 |5t07 |

1 System is no longer in production.
2 Approximate.
3 Maintenance is included in monthly rental.



ELECOM 125 & 125 FP unotewoon cororation

THE ELECOM 125 is a small-to-medium sized com-
puter system of vacuum tube construction. It utilizes
a magnetic drum storage and magnetic tape input. The
ELECOM 125 FP is a File Processor designed for use

Access time: 8.3 milliseconds to main magnetic drum.

Checking features: Checking features include internal
check for forbidden pulse combination; parity tape
check with automatic re-read; and, on the 125 FP,

with the 125 computer—Designed-for-business-applica—parity-check-on-al-data—transfers:

tions, the 125 FP performs search, collate, and sort
operations as an adjunct to the 125 central processor.

SYSTEM COMPONENTS

General

Word Length: 10 decimal digits plus sign.
Numeric Characters: 10.

Character Code: Decimal.

Timing: Synchronous.

Pulse Repetition Rate: 132 kilocycles per second.

Central processor

Operation: Sequential, fixed point (floating point
optional).

Computation speed: (excluding storage access)

Average time

(milliseconds)
Fixed point
Add: 33
Multiply: 18.30
Divide: 18.70

Registers

The ELECOM 125 and the 125 FP have three rapid
access registers, each with a capacity of one word (10
decimal digits and sign). Two four-digit index reg-
isters are also included as standard equipment.

Memory

Both ELECOM models have a main magnetic drum
memory, with a capacity of 4,000 to 10,000 words and
an average access time of 8.3 milliseconds, and a fast
access magnetic drum, with a capacity of 50 to 100
words and an average access time of 1.67 milliseconds.
The ELECOM 125 FP has a 100-word acoustic delay
line.

Control desks

The 125 computer and 125 FP file processor each
have a control desk containing an on-line typewriter
for entry of data into the system and for typed output
from the system.
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iNPUT MEDIA -

Input is by the following media:

Typewriter (standard), at manual speed and at eight
characters per second.

Paper tape (standard), at eight characters per second.

Paper tape (optional), at 400 characters per second.

Magnetic tape (standard), at 6,000 characters per
second.

Punched cards (optional).

OUTPUT MEDIA

Output is by the following media:

Typewriter (standard), at eight characters per second.

Paper tape (standard), at eight characters per second.

Paper tape (optional), at 60 characters per second.

Magnetic tape (standard), at 6,000 characters per
second.

Punched cards (optional).

On-line printer (IBM 407 — optional).

PROGRAMMING
General: The ELECOM 125 uses a two-address type

P S SN
Or1 in

instruction.
Instructions:
Number of instructions per word: 1.
Number of digits per instruction: 10.
Total number of operation codes: 36.

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power |dissipation|
Ixwxh Ibs. kw B.t.u./hr.
ELECOM 125 Computer $4,185 | $155,000 | ... 400 cu. ft. 4000 | St07 |
ELECOM 125 FP File Processor ... 2,295 85,000 | .. 200cu. fe. | 7 ]




EN IAC MOORE SCHOOL OF ELECTRICAL ENGINEERING

ENIAC, the first large scale general purpose digital
electronic computer, was placed in operation for dem-
onstration purposes in 1946, at the Moore School of
Electrical Engineering, University of Pennsylvania,
and was installed the following year at the Ballistic
Research Laboratories, United States Army Ordnance
Corps. It consisted of a central processor, containing
18,000 vacuum tubes and 1,500 electromechanical re-
lays, and eighty-column card reading and punching
apparatus.

SYSTEM COMPONENTS

General

Numeric Characters Per Word: 10 plus sign.
Timing: Synchronous.
Pulse Repetition Rate: 100 kilocycles.

Central processor

Operation: Parallel, fixed point.
Computation speed: (program and operands are in
memory).

Average time

(milliseconds)

Fixed point
Add: 0.2
Multiply: __. 0.2
Divide: 2.8
Access time: 0.1

Checking features: All internal checking was pro-
grammed.

Registers

ENIAC contained twenty ten-position accumulators,
which served for both memory and arithmetic unit.

Memory

Up to 200 digits of data were stored in vacuum
tubes. Instruction store was through electromechanical
switches and plugboards.

INPUT MEDIA

Problem data was fed into ENIAC via eighty-column
punched cards. Instructions were manually set in
switches and wiring.

OUTPUT MEDIA

Output was by punched card, for subsequent off-
line listing.

PROGRAMMING

General: ENIAC used a single address type of in-
struction.

Instructions: 94 two-digit instructions were available
for programming ENIAC. Sequencing and storage of
instructions was accomplished through external wiring
and switches.
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.FOSDIC NATIONAL BUREAU OF STANDARDS

iy

FOSDIC is used for reading and conversion of micro-
film copies of Decimal Census Schedules (position
marked documents) to magnetic tape, for subsequent
computer input. FOSDIC consists of a Scan Unit, of
conventional vacuum tube construction; a Program
Control Unit, constructed of solid state components
mounted on printed circuit boards; a control console;

and input-output devices.

SYSTEM COMPONENTS

General

Word Length: Variable.
Character Code: Binary coded decimal.

Central processor

Checking features: Numerous scan, magnetic tape
and program interlocks are used plus sprocket and
parity checking on magnetic tape output.

Memory

FOSDIC contains temporary fast storage by means of
flip-flops.

Control console

The control console contains a microfilm (roll) read-
ing device for input to the system, and indicator lights
and switches used for operator control of the system.

INPUT MEDIA

Input to FOSDIC is by microfilm (roll) reader, at
two to four frames per second. The reader utilizes fly-
ing spot tube scanning.

OUTPUT MEDIA

Output from FOSDIC is via magnetic tape, at up to
2,376 characters per second, the speed depending on the
amount of document information converted. Magnetic
tape format is UNIVAC compatible, 100 pulses per
inch, in 720-character blocks in fixed format.

PROGRAMMING

General: FOSDIC is plugboard controlled.
Instructions: Total number of operation codes: 45.

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power |dissipation|
Ixwxh 1bs. kva B.t.u./hr.
1
lFOSDIC Basic System ______. $126,000( . 3,000cu. ft. | | 5 |

| I

™" ‘ \

' Approximate development cost.



GE loo ERMA GENERAL ELECTRIC COMPANY

THE GE 100 ERMA is a large scale, transistorized,
general purpose digital computer with a particular
configuration of peripheral equipment which enables
it to perform demand deposit accounting and other
banking applications. It employs 4,000 words of mag-
netic core storage, a monitoring and control console,
magnetic tape bandling equipment, paper tape photo-
reader and punch, magnetic ink encoded document
handling equipment, and line printer.

SYSTEM COMPONENTS

General

Word Length: 6 decimal digits.

Numeric Characters: 6.

Alphabetic Characters Per Word: 3.

Character Code: Binary coded decimal.

Timing: Synchronous.

Pulse Repetition Rate: 250 kilocycles per second.

Central processor

Operation: Concurrent, fixed point.
Computation speed: (program and operands are in
memory).

Average time

(milliseconds)

Fixed point
Add: ' .064
Multiply: 550
Divide: 1.200

Access time: 32 microseconds.

Checking features: Internal checking is performed
on all operations by the Modulo-3 method. A two-
way parity check is performed in all magnetic tape
operations.

Registers

Location of next instruction.

Input and output memory transfer.

Memory buffer.

Contains current instruction.

Accumulator.

Used with R for double length word operations.
Address portion on instruction.

Peripheral buffer.

Memory

TR R 2

The GE 100 memory is magnetic core with a capac-
ity of 4,000 words and an access time of 32 micro-
seconds.

Control console

The console of the GE 100 contains indicator lights
and switches, and an on-line console typewriter which
may be used for both manual input and typed out-
put. A paper tape reader is attached to the console
typewriter.

INPUT MEDIA

Magnetic tape units
Maximum number per system: 8.
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Packing density: 250 characters per inch.

Number of channels: 11.

Record gap: 1 inch.

Tape speed: 60 inches per second; 30,000 decimal digits
per second.

Start/stop time: 4.5 milliseconds.

Rewind time: Maximum 415 minutes for 3,600 foot
reel.

MICR document handler

This 12-pocket unit is used off-line for sorting mag-
netically encoded documents, and is also used for on-
line input from these documents to the GE 100 central
processor. While in use on-line, the central processor
may be utilized to determine and signal the disposition
of documents to sorting pockets in the document han-
dler. Reading magnetic type font E-13B, the document
handler operates at a speed of 750 documents per min-
ute. An input of 1,500 documents per minute can be
achieved through use of two document handlers oper-
ating on-line, simultaneously, under central processor
control.

Paper tape

200 characters per second.

Punched tape

60 characters per second.

Console typewriter

10 characters per second.

Hi speed self editing printer (off-line)

Numeric lines per minute: 900.
Alphanumeric lines per minute: 600.
Fall A M e T2 Y
Characters per line: 120.

AUXILIARY COMPONENTS

Off-line printers

built-in.

PROGRAMMING

General: The GE 100 ERMA uses a single-address
type of instruction. Some automatic subroutines are

Instructions:
Number of instructions per word: 1.
Number of digits per instruction: 6.

Instruction word format

OUTPUT MEDIA Dej‘;';m Operation Operand
Magnetic tape units Mod
As previously described. >
Cost, Power Requirements, and Physical Characteristics
Item Rent/mo. Purchase Maintenance Di?:leclil:sé;ms Weight Power dissl?;:ttion
lxwxh Ibs. kva B.t.u./hr.
GE 100 ERMA Central Processor and
Power Supply o 101x28x76 | . ...
Control Console ... ... o] 84x70x42
Paper Tape Photoreader ... |
Document Handler ... .|| 180'x36x38 | ..
Document Reader ... || e )
Magnetic Tape Transport
30 KC .. e e ]
SO KC e ] 123%x28%X76 \| oo o
Magnetic Tape Controller ( (8 tapes) /.. | ).
30KC o
S0KC o e
Card Reader .. i 27x28x45 ||
Paper Tape Punch ... || 27x28x45 |
72-Column Printer .|| 27x28x46 | ...
Computer-Edited Printer 50x29x54 [}
Self-Editing Printer ... ] 50x29x54 | f Lo
e-entry Printer ... e e 50X29%54 oo e ]
r 10,000 22 82,900
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THE GE 210 is a large scale, transistorized, general
purpose digital computer consisting of a central proc-
essor with magnetic core storage, a monitoring and
control console, magnetic tape handling equipment,
MICR magnetic encoded document handling equip-
ment, punched card and paper tape units, and line
printers. The GE 210 was developed from the GE 100
ERMA processor.

SYSTEM COMPONENTS

General

Word Length: 6 decimal digits.
Numeric Characters: 6.

Alphabetic Characters Per Word: 3.
Character Code: Binary coded decimal.
Timing: Synchronous.

Pulse Repetition Rate: 250 kilocycles per second.

Central processor - .

Operation: Concurrent, fixed point.
Computation speed: (program and operands are in
memory).

Average time

(milliseconds)

Fixed point
Add: .064
Multiply: .550
Divide: 1.200
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Access time: 32 microseconds.

Checking features: Internal checking is performed
on all operations by the Modulo-3 method. A two-
way parity check is performed on all magnetic tape
operations.

Registers

Location of next instruction.

Input and output memory transfer.

Memory buffer.

Contains current instruction.

Accumulator.

Used with R for double length word operations.
Address portion of instruction.

Peripheral buffer.

MW~ R 2

Memory

The GE 210 memory is a magnetic core unit with a
capacity of 4,000 or 8,000 words (24,000 or 48,000
digits) and an access time of 32 microseconds per word.

Control console

The console of the GE 210 contains indicator lights
and switches, and an on-line console typewriter which
may be used for both manual input and typed out-

put. A paper tape reader is attached to the console
typewriter.
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iNPUT MEDIA

Magnetic tape unit

Maximum number per system: 13.

Packing density: 250 alphanumeric characters or 500
decimal digits per inch.

Number of channels: 11.

Record gap: 1 inch.

Tape speed: 60 or 100 inches per second; 30,000 or
50,000 decimal digits per second.

Start/stop time: 4.5 milliseconds.

Rewind time: Maximum of 4% minutes for 3,600 foot
reel.

Physical characteristics of tape:
Composition: Mylar.
Length: 1,200, 2,400, or 3,600 feet.
Width: 34 inch.

MICR document handler

This 12-pocket unit is used off-line for sorting mag-
netically encoded documents, and is also used for
on-line input from these documents to the GE 210
central processor. While in use on-line, the central
processor may be utilized to determine and signal the
disposition of documents to sorting pockets in the
document handler. Reading magnetic tape font E-13B,
the document handler operates at a speed of 1,200
documents per minute. An input of 2,400 documents
per minute can be achieved through use of two docu-
ment handlers operating on-line, simultaneously, under
central processor control.

MICR document reader

The document reader (two pockets) also reads E-13B
type font at 1,200 documents per minute, and is used
for input to the central processor in cases where docu-
ment sorting is not required.

Other GE 210 input includes paper tape, at 200 or
500 characters per second; punched cards, at 400 or
1,500 cards per minute; and manual entry via the con-
sole typewriter.

OUTPUT MEDIA

Magnetic tape units

As previously described.

Paper tape

60 characters per second.
Console typewriter

10 characters per second.
Four high-speed printers:
72-column printer (on-line)

Numeric lines per minute: 1,200.
Alphanumeric lines per minute: 600.
Characters per line: 72.

Computer-edited printer (on or off-line)

Numeric lines per minute: 1,000.
Alphanumeric lines per minute: 1,000.
Characters per line: 120.

Self-editing printer (on or off-line)

Numeric lines per minute: 900.
Alphanumeric lines per minute: 600.
Characters per line: 120.

Re-entry printer (on or off-line) (Gothic and E-13B
fonts)

Lines per minute, Gothic: 1,000.
Lines per minute, E-13B: 500.

AUXILIARY COMPONENTS

Off-line printers

PROGRAMMING

General: The GE 210 uses a single-address type of
instruction. Some automatic subroutines are built-in.
Instructions:
Number of instructions per word: 1.
Number of digits per instruction: 6.
Total number of operation codes: 124.

Instruction word format

Sign Operation Operand
. Code Address
Designator
Mod

3




Cost, Power Requirements, and Physical Characteristics

Item Rent/mo. Purchase Maintenance Di“::i:?xsg " Weight Power dissllrI;:ttion
Ixwxh 1bs. kva B.t.u./hr.
GE 210 Central Processor and
Power Supply 101x28x76
Control Console 84x70x42
[Paper Tape Photoreader
Document Handler 151x36x38
[Document Reader
Magnetic Tape Transport
30 KC
50 KC 123x28x76
Magnetic Tape Controller (8 tapes) |..
30 KC
50 KC
Card Reader __... 27x28x45
Paper Tape Punch 27x28x45
72-Column Printer 27x28x46
Computer-Edited Printer 50x29x54
Self-Editing Printer 50x29x54
Re-entry Printer 50x29x54
10,000 22 | 82,900

On-Line Card Reader

1-400 c.p.m.

Magnetic Tape Handlers

Up to 13 Tape Units

or
1-1500 c.p.m.

/ Document Handler/Reader

or
2-750 doc./min.

& 2-1200 doc./min

Optional
2
Tape Controller
1-30 KC
On-Line Printers
4 1-120 Col. Self-editing
or
1-120 Col. Computer-edited
or
Optional Optional 1-120 Col. Re- entry
or
Central Processor 1-72 Col.
’ 4000 Word
or Optional Paper Tape Punch
8000 Word 60 c.p.s.
Core
Memory Power Supply
Optional
Off Line

Control Console

Optional

U
Console \—

Paper Typewriter

Tape

Photoreader

BLOCK DIAGRAM OF GE 210

Tape

Handler|

Optional

Off-Line Printers

120 Col. Self-editing
120 Col. Computer-edited
120 Col. Re-entry
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GE 225 GENERAL ELECTRIC COMPANY

THE GE 225 is a general purpose digital computer
utilizing transistor and magnetic core components. It
consists of a central processor, control console, and a
complete line of input-output units. All inputs and
outputs are buffered. An auxiliary arithmetic unit is
available, permitting input from all types of peripheral
equipment, computing, additional computing, and
output to all types of peripheral equipment—all to
operate simultaneously. Dual instructions are provided
to perform arithmetic, card reading, card punching,
magnetic tape reading and writing, in both the deci-
mal and binary modes.

SYSTEM COMPONENTS

General

Word Length: 19 binary digits plus sign plus parity bit.
Numeric Characters: 5.

Alphabetic Characters Per Word: 3.

Character Code: Binary or binary coded decimal.
Timing: Synchronous.

Pulse Repetition Rate: 250 kilocycles per second.

i
L

Central processor

Operation: Sequential, fixed point (floating point op-
tional). Input-output is concurrent with computing.
Computation speed: (Program and operands are in

memory).
Average time

(milliseconds)
Fixed point
Add: .036
Multiply: 225
Divide: ... 450

Access time: 18 microseconds to magnetic core.

Checking features: Parity check of all information
transfers; horizontal and vertical parity checks on
magnetic tape.

Registers

The GE 225 includes the following registers:
An accumulator

Used for double-length operations

Memory location

Output register for typing, paper tape I/0
Instruction register

—~Z 20 >



B Memory buffer (holds data during arithmetic
operations)
P Instruction counter
Also included are three registers for automatic in-
struction modification. 96 index registers are optional.

Memory

The GE 225 utilizes magnetic core memory with
capacities of 4,096, 8,192,0r 16,384 words (the equiva-
lent of 20,480 to 81,920 decimal digits or 12,288 to
49,152 alphanumeric characters). Access time to core
storage is 18 microseconds per word. Random access
disk files are also available with capacities equivalent
to 640 million alphanumeric characters or more than
one billion decimal digits. Average access is 133
milliseconds.

Control console

Included in the GE 225 control console are register
display lights, indicator lights, power switches, status
lights, 20 program control switches, and a console

typewriter.
INPUT MEDIA

Magnetic tape units

Maximum number per system: 64.
Packing density: 200 or 555.5 characters per inch.
Number of channels: 7.
Record gap: 34 inch.
Tape speed: 75 to 112 inches per second (15,000 to
62,500 characters per second).
Physical characteristics of tape:
Composition: Mylar.
Length: 1,200 or 2,400 feet.
Width: V2 inch.

Document sorter (12 pockets) and document reader
(2 pockets)

These units read MICR encoded documents at 1,200
documents per minute. For a full description, see entry
under GE 210.

Paper tape reader

Reads five-, six-, seven-, or eight-channel paper tape
at 1,000 characters per second.

Card reader

The photoelectric card reader reads binary or Hol-
lerith codes at 400, 1,000, or 2,000 cards per minute.

OUTPUT MEDIA

GE 225 output is by magnetic tape, at 15,000 up to
62,500 characters per second; punched cards, at 100
or 200 cards per minute (binary or Hollerith codes);
five-, six-, seven-, or eight-channel paper tape, at 110
characters per second; high-speed printer, at 667 or
1,000 alphanumeric lines per minute (120 characters
per line); console typewriter, at 10 characters per sec-
ond; and data transmitter-receiver unit, at 60 to 150
characters per second.

AUXILIARY COMPONENTS
High-speed printer
May be operated off-line.
Re-entry printer

May be operated off-line.

PROGRAMMING

General: The GE 225 uses a single-address type of
instruction. “Gecom” compiler available, which uses
English language statements.

Instructions:

Number of instructions per word: 1.
Total number of operation codes: 134.

Instruction word format

bits 0 — 4 5-6 7 - 19

Op Code XX Operand Address

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat
Ttem Rent/mo. Purchase Maintenance inches Weight Power | dissipation
Ixwxh 1bs. kva B.t.u./hr.
IGE 225 Central Processor ... || 117x32x76 1,800 2.4 8,190

88x48x30 300 | |

IConsole, Typewriter, Card Reader
Card Punch

41x26x50 800 1.0 3,413

High-Speed Printer

75x32x76 | 1,400 3.0 | 10,200

Tape Controller

40x32x76 550 1.1 820

Two Magnetic Tape Units

29x32x76 600 1.8 6,210

Document Handler

15'x36x38 | 2,100 4.0 8,100

Disk File

84x36x50 | 1,500 4.0 8,200
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GEORGE ARGONNE NATIONAL LABORATORY

GEORGE is composed of two arithmetic units, a
fixed point unit and a floating point unit. Each has its
own word length and instruction code. The two arith-
metic units work concurrently with a single memory.
REGISTERS AND B-BOXES:

Fixed and floating point arithmetic registers.

Four high-speed floating point registers.

Sixteen high-speed index registers and any memory

locations.

An index of significance is carried with each floating
point number and is corrected with each operation as
to the number of bits which are still significant.

ARITHMETIC UNIT

Excluding storage access

(microseconds)
Fixed point Floating point
Add: 7 3
Multiply: 485 26
Divide: 595 27

Arithmetic mode: Parallel.
Timing: Asynchronous.
Operation: Concurrent.

90

Checking features: Parity on input, output and core
memory. Complete redundancy and dropout error. Cor-
rection on wide magnetic tapes.

STORAGE

Magnetic core

Number of words: 4,096.
Number of digits: 42 bits per word.
Access: 7.5 microseconds.

Wide magnetic tape

Number of words: 400,000.
Number of digits: 42 bits per word.
Maximum number of units that can be connected to
the system: 4.
Channels or tracks on the tape: 42.
Tape speed: 43 inches per second.
Physical properties of tape:
Width: 2 inches.
Length of reel: 1,200 feet.
Composition: Mylar sandwich.



Tape has fixed blocks of 128 words. The time per
block is 70 milliseconds, including start, read or write,
and stop. Tape may be searched for a particular block
while the computer is computing.

INPUT MEDIA

Paper tape (two readers)

1 000 alphanumeric characters per second.
Narrow magnetic tape

15,000 alphanumeric characters per second.
Keyboard

Manual speed.

OUTPUT MEDIA

Paper tape

60 alphanumeric characters per second.

Narrow magnetic tape

15,000 alphanumeric characters per second.
Buffered 16 microsecond tieup for computer.

On-line printer

72 columns; 600 lines per minute.
Buffered 28 microseconds tieup for computer.

Console typewriter

10 characters per second.

Cathode ray tube

PROGRAMMING AND NUMERICAL SYSTEM

Internal number system: Binary.
Number of binary digits per word: 40 or 80.
Number of binary digits per instruction: 20 to 100.
Number of instructions per word: Variable.
Arithmetic system: ‘

Floating Point
Sign + 62-bit fraction
Sign + 10-bit power

Six-bit index of significance.

Instruction type: Modified two-address for fixed point.
Variable zero through four-address for floating point.

Instruction word format

Fixed Point

Sign + 39-bit fraction
20-bit positive integers

B-Address Order Tag A-Address
06— 11 12 — 19 20 — 27 28 — 39
Order A-Address B-Address C-Address D-Address
0— 19|20 —39|40 — 59|60 — 79, 80 — 99

Automatic built-in subroutines: Square root on float-
ing point.
Automatic coding: GAR — George Assembly Rou-
tine (with Macro-instructions).
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HONEYWELL 400 MINNEAPOLIS-HONEYWELL REGULATOR COMPANY

THE HONEYWELL 400 consists of a central processor
to which a basic array of input-output units is attached.
Constructed of solid-state components, this small scale
basic system includes the central processor, four mag-
netic tape units, one high-speed card reader, and a
high-speed line printer.

SYSTEM COMPONENTS

General

Word Length: 44 binary digits plus sign plus check
bits.

Numeric Characters: 11 decimal digits and sign.

Alphabetic Characters Per Word: 8.

Character Code: Binary and binary coded decimal.

Timing: Synchronous.

Central processor

Operation: Concurrent, fixed point (floating point
optional).
Computation speed: (program and operands are in

memory).
Average time

parilliennsasda)
\meiiiiseccnasy

Fixed point

Add: 120
Multiply: 2.000
Divide: 5.070

Access time: 24 microseconds.

Checking features: Verification of all data trans-
mission, arithmetic processes, address modification,
memory selection, and central processing. Orthotronic
correction of tape data (regeneration of missing bits
through built-in mathematical subroutines); marginal
checking for preventive maintenance; echo checking
on printer; parity checking on all data transmissions.

Registers
Three index registers.
Memory

The Honeywell 400 central processor contains a mag-
netic core storage unit with a capacity of 1,024 words
(about 10,000 characters), expandable to 4,096 words.
Access time is 12 microseconds.

Control console

The Honeywell 400 control console contains indicator
lights, breakpoint switches, and console typewriter,

INPUT MEDIA

Magnetic tape units

Maximum number per system: 8.
Packing density: 800 decimal digits per inch.
Number of channels: 10.



Record length: Variable.
Record gap: 25 inch.
Tape speed: 120 inches per second.
Transfer rate: 64,000 alphabetic or 96,000 decimal
characters per second.
Rewind speed: 360 inches per second.
Start-stop time: 3.5 milliseconds.
Physical characteristics of tape:
Composition: Mylar.
Length: 2,400 feet.
Width: 34 inch.
Input also may be by punched cards, at 240 or 650
cards per minute; paper tape, at 200 or 1,000 characters
per second; or console typewriter at manual speeds.

OUTPUT MEDIA

Magnetic tape units
As previously described.

Punched cards

Paper tape
60 characters per second.
Console typewriter and up to 47 inquiry typewriters

10 characters per second.

AUXILIARY COMPONENTS
Off-line printer, with magnetic tape input

900 lines per minute. 120 characters per line.

PROGRAMMING

General: The Honeywell 400 uses a three-address
type of instruction.
Instructions: :
Number of instructions per word: 1.
Number of digits per instruction: 48 bits.
Total number of operation codes: 45 plus
subroutines.

Instruction word format

100 or 250 cards per minute. Index Operarion Address Address Address
Printer 6bits | G6bits | 12bits |12bits | 12bits

900 lines per minute, 120 characters per line.

Cost, Power Requirements, and Physical Characteristics
Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power | dissipation
Ixwx 1bs. kva B.t.u./hr.
H-400 Central Processor (401) $8,660- |$389,775-

Maint. Panel 20,000 | 900,000 | 116x30x73 2,800 3.0 | 17,758
401P Power Unit 72x24x73 1,600 | 6.5 | 6,147
401C Console 60x30x36 350 0.7 1,708
400E Off-Line Printing Conf. 6.3 | 21,913
404 Magnetic Tape Unit 33%29x68 1,250 2.8 8,538
408-8 Printer Control ... 3515x30x73 800 1.0 5,520
422-3 High-Speed Printer 80x36x57 1,600 = 2.5 | 7,855
402-2 Addit. Memory (2,048 words) 20x30x73 200 0.4 1,708
404 Magnetic Tape Unit 28x29x68 | 1,250 = 2.8 | 8,538
405 Magnetic Tape Swtg. Unit 20x30x73 175 0.4 1,366
409/425-2 High-Speed Paper Tape

Reader and Control 61x36x58 750 2.5 6,830
410/426-1 Standard-Speed Paper Tape

Punch and Control 61x36x58 600 1.0 2,732
422-3 High-Speed Printer 80x36x57 1,600 2.5 7,855
423-2 High-Speed Card Reader 58x30x58 1,500 1.6 4,372
424-2 High-Speed Card Punch 29x35x42 | 900 1.0 2,732
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HONEYWELL 800 MINNEAPOLIS-HONEYWELL REGULATOR COMPANY

THE HONEYWELL 800 is a medium scale, general
purpose digital computer of solid-state construction.
It consists of a central processor with magnetic core
memory, a control console, a magnetic tape system,
and other input-output units. The magnetic tape
system incorporates error detection and correction
through a regenerative process.

SYSTEM COMPONENTS

General

Word Length: 54 bits (44 binary digits, 6 checking
bits, and 4 sign bits).

Numeric Characters: 11 and sign.

Alphabetic Characters Per Word: 8.

Character Code: Binary and binary coded decimal.

Timing: Synchronous.

Pulse Repetition Rate: 1.33 megacycles per second.

Central processor

Operation: Concurrent, fixed point (floating point
optional).

Computation speed: (program and operands are in
memory).

Average time

(milliseconds)
Fixed point
Add: 024
Multiply: .162
Divide: 450

Access time: 6 microseconds.

Checking features: Verification of all data trans-
mission, arithmetic processes, address modification,
memory selection, and central processing. Orthotronic
correction of tape data (regeneration of missing bits
through built-in mathematical subroutines); marginal
checking for preventive maintenance; echo checking
on printer; parity checking on all data transmissions.



Registers

64 Index registers

8 Mask index registers

32 Input-output control registers

32 Sequencing and history registers

96 Special registers

8 Automatic subroutines

16 Internal control registers
Accumulator register
Low order product-quotient register
Mask constant storage register
Program control register
Machine control register

Memory

Honeywell 800 memory is a magnetic core unit with
a capacity of 4,096 to 32,768 words. Access time is six
microseconds.

Control console

The control console on the Honeywell 800 contains
indicator lights, switches, and a console typewriter
used for manual input, error typeout, and inquiry

typeout.
INPUT MEDIA

Magnetic tape units

Maximum number per system: 64. .
Packing density: 800 decimal digits per inch.
Number of channels: 10.

Record length: Variable.

Record gap: 25 inch.

Tape speed: 120 inches per second.

Composition: Mylar.

Length: 2,400 feet.

Width: 34 inch:

Input also may be by punched cards, at 240 or 650
cards per minute; paper tape, at 200or 1,000characters
per second; or console typewriter at manual speeds.

OUTPUT MEDIA
Magnetic tape units
As previously described.
Punched cards

100 or 250 cards per minute.

Printer

900 lines per minute, 120 characters (160 positions)
per line.

Paper tape
60 characters per second.

Console typewriter and up to 47 inquiry typewriters

10 characters per second.

PROGRAMMING

General: The Honeywell 800 uses a three-address
type of instruction.
Instructions:
Number of instructions per word: 1.
Number of digits per instruction: 48 bits.
Total number of operation codes: 70.

Instruction word format

Transfer rate: 64,000 alphabetic or 96,000 decimal
characters per secon d Opcera;ltion Adjl\ress Ad%ress Ad%ress
o .0de

Rewind speed: 360 inches per second.

Start-stop time: 3.5 milliseconds. 12 bits 12 bits 12 bits 12 bits

Physical characteristics of tape:

Cost, Power Requirements, and Physical Characteristics
Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power |dissipation

lxwxh 1bs. kva B.t.u./hr.

H-800 Central Processor $22,000- | $990,000- 217x30x73 | 5,200 3.3 |22,320

80,000 | 3,600,000

Console

93x30x36 200 | o

Power Unit

108x34x73 | 3,320 32.6 |20,640

Tape Control (803)

50x30x73 | 1,200 2.0 6,840

Magnetic Tape Unit (804)

28x29x68 800| 12.0 |32,784

Printer - Card Reader - Card
Punch Control (811)

(6@2.0) [(6@5,464)

High-Speed Printer (822-3)

High-Speed Card Reader (823-2)
High-Speed Card Punch (824-2)

84x30x73 2,000 1.0 | 10,440
64x37x55 600 2.5 6,820
58x28x58 1,500 1.7 4,774
29x35x42 900 1.5 4,092
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IBM CARD-PROGRAMMED CALCULATOR

INTERNATIONAL BUSINESS MACHINES CORPORATION

THE CPC is no longer in production but approxi-
mately 1,000 were delivered and operative.It is actually
composed of several machines which are connected by
electrical cables. The accounting machine, either IBM
412 or IBM 418 normally reads from punched card the
data to be calculated and the codes that instruct the
machine what calculations to perform. The data is
held in storage devices in the various machines. The
storage unit (IBM 941) increases the capacity of the

machines so that it handles large problems.

The calculations are performed in the electronic
calculator, which is an IBM 605 Calculating Punch.
Upon completion of the calculations, results are printed
in report form on the accounting machine, and/or

punched into cards by the calculator punch unit,
The majority of these machines are now used for

engineering and scientific calculations. The CPC use
is for sequential step to solve problems.



ARITHMETIC UNIT

Excluding
Storage access
(microseconds)
Add: 760 (average)
Multiply: 13,180 (average)
Divide: 15,480 (average)

Construction: Vacuum tubes.

Rapid access word registers: 4.

Basic pulse repetition rate: 50 kc.

Arithmetic mode: Parallel.

Timing: Synchronous.

Operation: Sequential.

Checking features: Checking may be performed
through control panel wiring.

STORAGE

Electronic tubes

Number of words: 9.
Number of digits: 37.
Access: 760 microseconds.

Accumulator (Mech.)

Number of words: 6.
Number of digits: 80.
Access: 400,000-800,000 microseconds.

Mechanical

Number of words: 48.
Number of digits: 480.
Access: 400,000-1,200,000 microseconds.

INPUT MEDIA

Card Reader
100-150 cards per minute.

OUTPUT MEDIA

Printed record

100-150 lines per minute.

Summary punch

50 cards per minute.

PROGRAMMING

Internal number system: Binary coded decimal.
Decimal digits per word: 3 or 5.

Arithmetic system: Fixed point.

Instruction type: One- or two-address.

Number range: Dependent upon programming.

System detail

Speed: 2174 additions or subtractions per second;
86 multiplications and divisions per second.
Inpus:
IBM 412 Alphabetical Accounting Machine A-1
IBM 418 Numeric Accounting Machine A-1
IBM 941 Auxiliary Storage Unit
IBM 605 Electronic Calculating Unit
IBM 527 Punch Unit :
The 941 provides supplemental storage for 16 10-
digit signed numbers.

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat

Item Rent/mo. Purchase Maintenance inches Weight Power | dissipation]

Ixwxh Ibs. kva B.t.u./hr.
412 $760 75x43x49 2,643 6.7 3,620
418 710 75x43x49 2,643 6.7 3,620
605 615 53x33x58 1,522 | 33.1 | 19,450
527 250 40x26x50 760 | 3.1 2,190
941 200 32x26x37 561 1.4 595
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IBM STRETCH

IBM STRETCH CLASS COMPUTER SYSTEMS, at
times referred to as IBM 7030, are built to order under
contract for business firms and government agencies.
The system has a solid-state componentry employing
transistors, and other advanced devices, and sells in a
price range upward of $10,000,000. STRETCH systems
are marketed on a special basis under which the prin-
cipal elements will be purchased, while other com-
ponents may be either purchased or leased.

An example of capacity illustrates the capability and
design of the 7030: it is seventy-five (75) times more
powerful than a large-scale IBM 704 and yet can be
installed in the same floor space.

The STRETCH may be used for engineering devel-
opment, scientific research, real time processing and
control, logistics, procurement and supply, production
scheduling and control, and other volume applications.

INTERNATIONAL BUSINESS MACHINES CORPORATION
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Overlap operation: The STRETCH, one of the
largest computer systems built, is frequently referred
to as performing “overlap” operations. This “overlap”
of input-output device actions, internal storage in sev-
eral units, and disk storage designates simultaneous
operation, parallel operation, and the ability to run
and interrupt several programs concurrently. The unit
and conditions peculiar to the STRETCH class systems
which provide these features are:

1. Use of an input EXCHANGE,

2. Multiprogramming,

3. Simultaneous operation of all central processor

sections,

4. A “look-ahead’ device,

. The “priority interrupt”’ device,
Eight (8) to thirty-two (32) channel storage bus
control for independent and overlap action.

O\ N
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Arithmetic unit

Including Excluding
Storage access Storage access
(microseconds) (microseconds)
Add N/A—Overlapped 1.38 to 1.50
Multiply N/A—Overlapped 2.48 10 2.70
Divide .. N/A—Overlapped 9.00 to 9.90

Timing given for floating point. Precise time un-
known. Design incomplete.

Construction (Arithmetic unit only):
Transistors: Approximately 200,000 for complete
system.
Magnetic Cores: Special index core storage and
exchange memory.

Arithmetic mode: Serial and parallel.

Index arithmetic unit, 24 bits in parallel; Parallel 48
or 96 bit arithmetic for floating point; Serial binary or
decimal integer arithmetic (1 to 8 bits in parallel).
Note that instructions address words, fields, or bits for
arithmetic operations.

Timing: Asynchronous.

System is asynchronous for input-output devices,
central processing unit operation, including instruc-
tion preparation, memory operation and execution.

Operation: Concurrent,

Additional features of operation: The high degree of
overlapped and asynchronous operation, together with
two new devices, the instruction processor and look-
ahead, not only permit concurrent operation of input-
output and external storage devices with the central
processing unit, but also several operations are carried
on concurrently within the CPU, i.e., instructions and
data may be fetched simultaneously from core storage
while other instructions are being prepared for proc-
essing and while previously prepared instructions are
being executed.

Solid state construction is used throughout. Auto-
matic error checking and correction and automatic
maintenance scanning and recording facilitates trouble-
shooting.

Checking features: Checking features include single
error correction and double error detection on all infor-
mation transfers between core storage and the central
processing unit, disk synchronizer and exchange, parity
checking within the CPU and also in all I/O units,
and residue checking of all arithmetic operations in
parallel arithmetic unit.

Connective operations including automatic tests and
counts allow facile programmed testing of data in the
system with various parity and checking features con-
tained within the data.

A unique error scanning and recording device auto-
matically records the entire machine state, should mal-
function occur.

STORAGE

Magnetic core

Number of words: 16,384 to 262,144.
Number of decimal digits: 262,144 to 4,194,304.
Microseconds: 0.5 to 2.18.

Magnetic disk

Number of words: 2,097,152 to 67,108,864.
Number of decimal digits: 33,554,432 to 1,073,741,824.
Microseconds: 0— 215,000.

Magnetic core storage unit modules may each oper-
ate independently and simultaneously due to an inter-
leaving of addresses within the modules and the
operation of the instruction processor and look-ahead.
With as many as four modules each of which may be
referenced simultaneously, an effective core storage
cycle of V2 microsecond may be realized for data and
similarly with six modules, two for instructions and
four for data permit up to 2,000,000 instructions and
2,000,000 data words to be referenced each second,
giving an effective storage cycle of 14 microsecond for
both instructions and data.

Magnetic tape

Number of units that can be connected: 256 units.
Number of characters per linear inch: 200 to 556 char-
acters per inch.
Channels or tracks on the tape: 6 tracks per tape.
Blank tape separating each record: 34 inch.
Tape speed: 112.5 inches per second.
Transfer rate: 22,500 or 62,500 characters per second.
Start time: 7.3 milliseconds.
Stop time: 7.3 milliseconds.
Physical properties of tape:
Width: 15 inch.
Length of reel: 2,400 feet.
Composition: Mylar.

INPUT MEDIA

Punched cards

1,000 cards per minute.
Multiple card readers may be included in the system
operating simultaneously.

Magnetic tapes

Eight per channel.

62,500 characters per second.

Up to eight magnetic tape units may be in simul-
taneous operation (one per channel).

Typewriter, keys switches

Manual speed.
Keyboard, switches, and keys are part of operator’s
console which functions like I/O devices. Multiple
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consoles may be attached for simuitaneous operation.

Input-output devices are all controlled by the ex-
change, an asynchronously and concurrently operating
component of the system. The exchange may have from
eight to 32 channels, each of which permits the simul-
taneous operation of its input-output device through
appropriate control units.

OUTPUT MEDIA

Magnetic tapes

Eight per channel.
62,500 characters per second.

Punched cards
250 cards per minute.
High-speed printer
600 lines per minute.

Typewriter
Direct digital display, lights.

PROGRAMMING

Internal number system: Binary and decimal.

Binary and decimal digits per word: 64 bits or 16 digits.

Binary digits per instruction: 32 or 64.

Instructions per word: One or two.

Instructions decoded: 154 basic.

Arithmetic system: Fixed and fioating point Binary
and Decimal Integer Arithmetic for variable length
fields.

Instruction type: One and two address.

Automatic built-in subroutines:

Square Root

Radix Conversion

Transmit

Swap

Automatic subroutine-entry codes

Automatic priority processing through interruption
system.

Multiply and Add operation for both floating point
and integer arithmetic.

Automatic coding:
STRAPI
704-709-7090 Simulator
STRAP II
704-709 Simulation
SMAC (MACRO Generator)
SMCP (master control program)
FORTRAN
Registers and B-boxes:
16 index registers
20 addressable special registers
Special addressable registers include:
Interval timer Function through interrupt
Elapsed time clock system to provide elapsed
time and time of day indi-
cation.

Interruption address Base address of interrupt

system fix-up routines.

Upper boundary Enable protection of areas

Lower boundary of main core store to facil-

Boundary control bit itate multiprogramming
ability.

Maintenance bits

Channel address

Other CPU

Left zeros count

All ones count

Left half of accumulator

Right half of accumulator

Accumulator sign

Indicators Set by interrupt system or
Mask programmer to provide flex-
Remainder ibility in interrupt han-
Factor dling.

Transmit

A variety of modifiers apply to different instruction
classes and lead to a total of 2,975 individual operations
e.g., there are two transmit instructions, TRANSMIT
and SWAP. Two modifiers, count forward or back-
ward, and immediate or direct address of count value,
give a total of eight transmit orders.
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INDEX ADDRESS J [10000 OP | | BIS|
l | o 18 24 28 32 55} 6063
(o} 19 23 a8 3l
IMMEDIATE}"COUNT
NO REFILL
/’ REFILL | T
COUNT T T RF SIC ADDRESS 1000| | ADDRESS oP
BRANCH
AND ADDRESS J [vioa i | |
BRANCH | [ RN ) 18 24 28 32 BRANCH ADDRESS & 63
(o} 9 23 31
LEAVE
OFF INVER}BlT
BRANCH IF { gy
| I
BRANCH
R moooooo |
BRANGH T T ON BIT ADDRESS 1000| | ADDRESS
ON ADDRESS IND [1001 i s 'L 53z ! L 'lmsa
INDICATOR | \ZN BRANCH ADDRESS
0 19 25 31 LE_'/:\VE BIT
LEAVE INDICATOR SET BT TO ZERO OFF
SET INDICATOR TO ZERO BRANCH IF { oy
T I
INDEX ADDRESS ] COUNT REFILL
WORD 1
|
o 18 25 28 %6 INSTRUCTION WORD FORMAT



BLOCK DIAGRAM OF IBM STRETCH
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THE BASIC IBM 305 RAMAC (Random Access

Time
Method of Accounting and Control) consists of the (’z’:’,&”éfi‘?ﬁft”
central processor, magnetic disk storage unit, card Add: 555555 to 555555 60
punch, output printer, and control console with as- Multiply: 555555 by 5555 90
sociated typewriter keyboard, typewriter printer, and Divide: 3086108025 by 5555 ... 180
card reader. The basic system may be expanded by the Average access time (drum): 5 milliseconds.
addition of a second magnetic disk storage unit, a Checking features: Characters are checked for. valid-
punched paper tape reader, an accounting machine, ity at various points throughout the system and after
and a remote printing station. Vacuum tubes are the an operation or transfer.
incipal electroni
principal e nic components of the system. Registers
SYSTEM COMPONENTS The registers are tracks on the magnetic drum:
Punch and printer output: 1 track. Separate output
General : tracks optionally available.

Type output: 1 track.
Input: 1 track.
Arithmetic: 2 tracks.

Word Length: Variable within 100 digits.

Numeric Characters Per Word: Variable (limit of 100).

Alphabetic Characters Per Word: Variable (limit of
100). Memory

Character Code: Binary coded decimal.

The magnetic drum is divided into 29 tracks each
Timing: Synchronous.

having a capacity of 100 characters. Four additional

Central processor (305) tracks optionally available.
Operation: Serial, fixed point. Control panel
Computation speed: (program and operands are in This unit is a part of the control console and con-

memory). tains controls and indicators for control of the system.
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INPUT MEDIA
Typewriter keyboard

This is a part of the control console and is used for
manual input to the system.

Card reader

This unit is a part of the control console. It reads
80-column cards at a rate of 125 cards per minute
(max.) and transfers the data to the input track of the
magnetic drum.

Magnetic disk storage unit (350)

This unit contains 50 metallic disks coated with mag-
netic material on each side. The disks are 24 inches
in diameter, are evenly spaced on the same vertical
shaft, and rotate at 1,200 revolutions per minute.
This unit is available in two models having different
recording densities.

Maximum number of disk units: 2.

Disks per unit: 50.

Tracks per disk: 100 or 200.

Sectors per track: 10.

Characters per sector: 100.

Total addressable locations: 50,000 or 100,000 per unit.

Total character storage: 5,000,000 or 10,000,000 per
unit.

Access time: Minimum—150 milliseconds, maximum
800 miiiiseconds (access time is a function of votai
access arm movement required, that is, track-to-track
movement on same disk, low access time: track-to-
track movement on different disks, higher access
time.)

Address: Information in the disk storage is located by
a five-digit address which specifies the disk, track,
and sector. This address must be placed in the ad-
dress register by a program instruction.

OUTPUT MEDIA

Typewriter printer

This unit is a part of the control console. It prints
out data from the system at a rate of 10 characters per
second. A plugboard establishes format control for the
typewriter printer.

Card punch (323)

This unit punches 80-column cards at the rate of 100
cards per minute under control of the program. The
data are taken from the output track of the magnetic
drum. Format control is provided by a plugboard on

the punch.

Ovutput printer (370)

This unit prints out data from the output track of
the magnetic drum. Horizontal spacing is 10 characters
per inch, and a total of 80 characters per line may be

printed. Vertical spacing is six lines per inch. To print
an 80-character line and return the carriage requires
approximately two seconds. Shorter lines are printed
in less time. Format control is provided by a plugboard
on the printer. Vertical line spacing is controlled by
a 12-channel punched paper tape. Line spacing and
skipping occur at a rate of 25 lines per second.

Magnetic disk storage unit (350)

Ac et ole: Jacand
LD PI VlUubly UCOLLIUCU.

AUXILIARY COMPONENTS
Additional access arms

One additional access arm per disk unit allows over-
lapping of seek operations.

Remote printing station (381)

This unit consists of a typewriter printer and an
inquiry keyboard. A maximum of four units may be
connected to the system. The remote printing station
duplicates some of the operations normally associated
with the control console so far as typing of output data
and inquiries to the file are concerned.

Paper tape reader (382)

This unit is a mechanical paper tape reader that will
read 5-, G-, 7-, or 8-channel punched paper tape at-a
rate of 20 characters per second. The data read from
tape are transferred 1o the inpui irack of the magnetic
drum.

Accounting machine (407)

The printing element of this unit operates on-line
with the central processor and prints out data at a rate
of 150 lines per minute, 120 characters per line. The
unit may be used off-line as a conventional punched
card accounting machine. Card reading rate is 150
cards per minute.

PROGRAMMING

General: The 305 RAMAC has no operation codes,
as such. Transfer and arithmetic operations are con-
trolled by a stored program. This program is modified
by logical decisions made through control panel
wiring. The instruction word, composed of 10 charac-
ters, is designed to transfer a specified number of
characters from one location to an arithmetic unit, a
comparison hub, an input-output track, or another
memory location.

Instruction word format

From To
. No. Control
characters code

Track Position Track Position

X 1919, Y |97 90 0 A |1




Cost, Power Requirements, and Physical Characteristics

Maintenance Dimensions Weight Power Heat
Item Rent/mo. Purchase (W) inches 1bs. kva dissipation:
Ixwxh B.t.u./hr.
305 Central Processor $1,250 | $68,000 $142.00 62x32x73 | 1,945 *) 28,270
380 Control Console (including typewriter [

keyboard and printer, and card reader) .. 400 28,400 42,75 62x32x47 | 1,015 *) 1,350

350 Magnetic Disk Storage Unit
(5,000,000 characters) 650 34,500 113.00 65x32x73 | 1,730 4.0 8,100

350 Magnetic Disk Storage Unit
(10,000,000 characters) ... | 1,075 57,000 224.00 65x32x73 | 1,730 4.0 8,100
323 Card Punch 225 12,250 15.25 44x32x51 760 * 2,500
B70 Printer 350 22,100 79.50 57x32x47 985 * 900
381 Remote Printing Station _______________ 75 3,775 6.50 48x29x36 256 (& N
382 Paper Tape Reader 250 13,000 19.50 39x32x36 419 ) |
340 Power Unit 325 24,700 15.50 32x32x73 | 1,810 | 12.6 6,830
407 Accounting Machine Model R1 _______ 1,000 51,000 166.00 72x31x51 | 2,555 *) 7,500
407 Accounting Machine Model R2 .. 1,025 52,750 196.00 74x31x51 | 2,555 *) 7,500

1 On purchased machines only. Based on age of machines in months (0-36 month rate shown).

2 Included in 340.
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IBM 650 INTERNATIONAL BUSINESS MACHINES CORPORATION

THE BASIC IBM SYSTEM consists of the central
processiing uiii with associated comsole, a card iead-
punch unit, and an accounting machine (card reader
and line printer). The basic system may be expanded
by the addition of any combination of card readers,
card punches, and accounting machines up to a maxi-
mum of three input units and three output units. The
system may further be expanded by the addition of a
control, buffer, and switching unit, a magnetic tape
control unit, up to six magnetic tape units, up to four
magnetic disk storage (RAMAC) units, up to ten in-
quiry stations, a paper tape input system, an alphabetic
unit, and a tape data selector system. Vacuum tubes are
the principal electronic components of the system.

SYSTEM COMPONENTS

General

Word Length: Fixed, 10 digits plus sign.
Numeric Characters Per Word: 10.
Alphabetic Characters Per Word: 5 (two numerics for
one alphabetic).
Character Code: 7-bit biquinary (arithmetic opera-
tions).
Z out of 5 bits {internai storage).
Timing: Synchronous.
Pulse Repetition Rate: 125 kilocycles.

Central processor (650)

Operation: Serial, fixed point (floating point op-

tional).
meea b it aimae oo d. {emmrmnin amd msmnenmda cen e
bul"z]“"“l‘l’ul JFGUW- \PLUs 1 ail PCLG!ILI.D aLs 11k
memory).
Time
(milliseconds)
Fixed point
Add: 555555 to 555555 . 1.44
Multiply: 555555 by 5555 e 6.72

Divide: 3086108025 by 5555 12.48
Access time: 0.096 to 4.800 milliseconds.
Checking features:
Internal validity check.
Card feed check.

Accumulator overflow.

Registers

Accumulator: 20 digits plus sign, each half address-
able. Holds the results of arithmetic operations.

Distributor: 10 digits plus sign. Passes data between
the accumulator and internal storage, addressable.

Program: 10 digits, nonaddressable.

Indexing: Optional, three accumulating registers of
four digits each, addressable.

Memory

The magnetic drum memory is available in two
models, 2,000 words or 4,000 words.
Control panel

This unit is mounted on the central processor main



frame. It contains indicators which can display the
contents of various registers, the switches for step-by-
step operation, insertion of data, address selection and
selection of operation modes.

INPUT MEDIA
Control, buffer and switching unit (653)

This unit is required if magnetic tapes or magnetic
disk storage (RAMAC) units are to be utilized. It may
contain any combination of the following equipment:

1. High speed magnetic core storage, 60 word ca-

pacity.

2. Coantrol circuitry for magnetic tape and RAMAC

utilization.

3. Floating point circuitry.

4. Three indexing accumulators.

Note: Items 1 and 2 are required for magnetic tape
or RAMAC utilization; Items 3 and 4 are optional
equipment.

Magnetic tape control unit (652)

This unit provides control for the magnetic tape
units, RAMAC units and inquiry stations. It also pro-
vides power for the magnetic tape units.

Magnetic tape unit (727)

Maximum number per system: 6.

Packing density: 200 characters per inch.

Number of channels: 7.

Record length: Variable, to 60 words.

Record gap: 34 inch.

Tape speed: 75 inches per second/15,000 characters per
second.

Rewind time: 1.2 minutes.

Start-stop time: 10 milliseconds.

Change tape time: 1% minutes (approx.).

Physical characteristics of tape:
Composition: Mylar, acetate, or durexcel.
Length: 2,400 feet.
Width: ¥4 inch.

Error detection: Parity check for each character and
for each record.

Magnetic disk storage unit (355)

This unit contains 50 metallic disks coated with
magnetic material on each side. The disks are 24 inches
in diameter, are evenly spaced on the same vertical
shaft, and rotate at 1,200 revolutions per minute. There
are three independent access arms. Each arm is forked
and carries two read-write heads, one for each side of
the disk. This unit is available in two models having
different recording densities.

Maximum number per system: 4.
Disks per unit: 50.

Tracks per disk: 200 or 400.
Digits per track: 600.

Total addressable locations: 10,000 or 20,000 per unit.
Total digit storage: 6,000,000 or 12,000,000 per unit.
Access time:
Intertrack seek on same disk — 175 milliseconds,
average.
Interdisk seek — 600 milliseconds, average.

Card read-punch unit (533)

This unit reads or punches 80-column cards under
the control of the central processor. Reading rate is 200
cards per minute and punching rate is 100 cards per
minute. Validity check of reading and read following
punch are used for error detection.

Card read-punch unit (537)

This units reads or punches 80-column cards at a
rate of 155 cards per minute. It reads a card; checks
the card reading and transfers the data to the central
processor; allows a time delay for processing; punches
the output of the central processor into the same card;
and checks the punched data.

Card reader (543)

This unit reads 80-column cards under the control
of the central processor. Reading speed is 250 cards
per minute. Validity check of reading is used for error
detection.

Accounting machine (407)

This unit operates on-line with the central processor
and reads 80-column punched cards at a rate of 150
cards per minute. The printing element of the unit
operates independently of the card reader element and
prints out data at a rate of 150 lines per minute, 120
characters per line. The 407 may be used off-line as a
conventional punched card accounting machine.

Inquiry station (838)

This unit, a modified electric typewriter, provides
the facility for interrupting (but not disrupting) the
central processor to permit inquiry into any record in
internal storage or disk storage. The inquiry can effect
record alteration as well as enabling status inquiries.

OUTPUT MEDIA

Control, buffer and switching unit, magnetic tape
control unit, magnetic tape unit, and magnetic disk
storage unit

As previously described.
Card read-punch units (533 and 537)
As previously described.

Card punch (544)

This unit punches 80-column cards under control of
the central processor. Punching speed is 250 cards per
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minute. Cards are read following punching for error
detection.

Inquiry station (838)
As previously described.
Accounting machine (407)
As previously described.

AUXILIARY COMPONENTS
Tape data selector (774)

This unit permits the off-line selection and re-
arrangement of data for printing and/or punching. It
permits the search for a control word in a particular
position of a record in a tape file. When the record
containing the control information is found, the record
may be rearranged, then printed or punched.

Auxiliary alphabetic unit (654)

This unit permits increasing the alphabetic input-
output capacity of the system to a maximum of 80

element of a paper tape to card converter (IBM 46 or
47) as input to the system. An adapter is required for
each converter. A total of three adapters may be con-
nected.

Paper tape to card converter (46 or 47)

The paper tape reading element of this unit is used
as direct input (through the input adapter) to the cen-
tral processor. It reads 5 or 8-level punched paper tape
at a rate of 20 characters per second.

PROGRAMMING

General: The 650 uses a one plus one type of in-
struction which specifies one of the operands and also
the address of the next instruction.

Instructions:

Number of instructions per word: 1.
Number of digits per instruction: 10 plus sign.
Total number of operation codes: 96.

Instruction word format

characters. OP code Data address Instruction address Sign
Paper tape input adapter
. . . 101 9 8| 7| 6| 5 |4 3] 2|1 0
This unit permits the use of the paper tape reader
l Magnetig AI I Magnetic Disk l Inquiry 4]
Tape Unit Storage Unit Station
I (727) ' (355) (838)
Tape Control Unit (652)
Control, Buffer Card Read/ Accounting
& Switching Console (1) Punch Unit Machine

Unit (653)

(533 or 537) (407)

Card
Reader

(543)

Central Processor (650)

Tape Data Selector (774)

Card
Punch

OFF-LINE OPERATION

BLOCK DIAGRAM OF IBM 650



Cost, Power Requirements, and Physical Characteristics

Maintenance
m

Dimensions

Weight
Ibs.

Power

Heat

Item Rent/mo. Purchase inches kva dissipation|
lxwxh B.t.u./hr.
650 Central Processor Model 2
(2,000 word memory) $2,400 | $115,000 $276.00 | 62x30x71 | 1,996 *) 35,100
650 Central Processor Model 4
(4,000 word memory) 3,250 | 150,000 282.00 62x30x71 1,996 * 35,100
655 Power Unit Model 1 800 42,400 51.00 62x30x71 2,972 | 17.7 14,300
653 Control, Buffer, and Switching Unit
Model C3 1,975 | 108,650 117.00 62x30x71 2,872 | 12.0 31,100
652 Magnetic Tape Control Unit (for mag-
netic tapes only) Model A1 | 1,050 50,400 58.25 62x30x71 | 2,235 5.0 16,600
727 Maguoetic Tape Unit 550 18,200 158.00 30x29x69 950 2.2 4,100
355 Magnetic Disk Storage Unit (RAMAC)
Model 1 975 62,200 194.00 62x30x71 2,090 4.6 12,700
355 Magnetic Disk Storage Unit (RAMAC)
Model 2 1,500 74,800 306.00 62x30x71 2,090 4.6 12,700
533 Card Read-Punch Unit | 550 25,000 52.75 59x25x49 1,295 *) 1,500
537 Card Read-Punch Unit | 700 40,000 53.50 59x25x50 1,230 @) 2,500
543 Card Reader 325 14,650 29.25 29x35x42 615 *) 1,680
407 Accounting Machine Model C2 _________| 1,035 52,750 196.00 72x31x51 | 2,625 1.8 6,060
838 Inquiry Station 175 7,500 28.00 37x29x37 240 0.2 650
544 Card Punch 475 20,250 31.50 29x35x42 810 *) 1,360
654 Auxiliary Alphabetic Unit Model 2 ____| 585 35,500 29.50 | 62x30x71 | 2,500 3.3 8,500
Paper Tape Input Adapter .| 215 11,300 9.75 * *) *) )
46 Paper Tape to Card Converter | 135 6,050 30.25 31x28x39 350 | 2.0 1,300
774 Tape Data Selector System—
774-1 Tape Data Selector | 2,200 | 128,000 161.00 63x32x67 2,300 ™ 23,000
774-2 Tape Data Selector ____.________ 2,300 | 137,000 173.00 63x32x67 2,300 * 23,000
774-3 Tape Data Selector | 2,400 | 146,000 185.00 63x32x67 | 2,300 * 23,000
407B1 Accounting Machine 875 45,000 129.00 73x31x51 2,620 1.8 5,630
407B2 Accounting Machine 910 46,750 134.00 73x31x51 | 2,620 1.8 5,630
407B3 Accounting Machine 995 51,000 156.00 73x31x51 2,620 1.8 5,630
408B1 Accounting Machine . 1,130 66,300 178.00 73x34x56 | 2,730 2.6 6,000
408B2 Accounting Machine 1,165 68,400 184.00 73x34x56 | 2,730 2.6 6,000
408B3 Accounting Machine _________ 1,250 73,500 200.00 | 73x34x56 | 2,730 2.6 6,000
519-6 Document Originating Machine._ 210 9,550 50.75 53x25x50 1,180 1.5 4,090
519-7 Document Originating Machine.. 195 9,100 50.50 53x25x50 | 1,180 1.5 4,000
747 Power Supply (TDS) ... 500 | 29,200 17.00 | 44x32x67 | 2,000 | 15.0 5,900

1 On purchased machines only. Based on age of machines in months

(0-36 month rate shown).
2 Included in 655.

4 Included in 747.

3 Information not available at this time.
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IBM 701

INTERNATIONAL

BUSINESS MACHINES CORPORATION

THE IBM 701 is the original system of the 700 series,
and while it is used for business data processing as
well as engineering and scientific application, the 701
is most often associated with the IBM 704 and 709.
The arithmetic unit is constructed of approximately
4,000 vacuum tubes and 12,800 diodes. Magnetic core
storage, up to 147,456 cores, were also available with
later models. The 701 systems are no longer in pro-
duction, and are available for new orders only when
released by present users.

SYSTEM COMPONENTS
General

Word Length: 18 or 36 per data word (see instructions).
Timing: Synchronous.

Central processor

Operation: Mode is parallel and operation is se-
quential.

Computation speed:

Incl. Access Excl, Access
(microseconds) (microseconds)

ATl me Qoclae e ln e LN ~n 2L £Q ~uDL
LAaUuiiivn L Jupuiacilivll. Uv UL Ju IO UL L1
Multiplication: . 456 444
Division: 456 444

Checking features: The following checking features
are found in the 701 systems:

Tapes (727): Longitudinal and transverse parity
check.

Line Printer: Echo checking for each character.

Card Reader: Double reading of cards.

Card Punch: Checks columns for double punch and
blank column.

Arithmetic and logical units: Overflow, divide check,
and parity checks.

Registers

The 701 has three (3) arithmetic registers, accumu-
lator, multiplier-quotient and memory register.

Memory

Magnetic core

Number of words: 4,096.
Number of digits: 40,960.
Access: 12 microseconds.

Magnetic drum

Number of words: 8,192 or 16,384.
Access: 50,000 microseconds.
Magnetic tane

Number of words: Up to 900,000.
Access: 10,000 microseconds serially.



Console

The console of the 701 is an extension of the Central
Processing Frame.

INPUT MEDIA
Card reader
150 cards per minute.
Magnetic tape (726)

6,000 characters per second or 10,000 digits per
second.

Magnetic tape (727)

15,000 characters per second or 25,000 digits per
second.

Card to magnetic fape

250 cards per minute.

OUTPUT MEDIA

Card punch

100 cards per minute,
Line printer

150 lines per minute.
Cathode ray tube

8,300 points per second.
Magnetic tape (726)

6,000 characters per second.
Magnetic tape to card

100 cards per minute.

Magnetic tape to printer

150 lines per minute.

AUXILIARY EQUIPMENT

Through the medium of magnetic tape, any 700
series (and 7000 series) system may be used in conjunc-
tion with practically any input-output devices manu-
factured on an off-line basis. One auxiliary, or sub-
system is associated with the 700 series computers, and
is known as a 774 Tape Data Selector. This 774 sub-
system consists of a 727 Tape Unit, a 774 Tape Data
Selector, a 747 Power unit, and an output unit which
can be a modified 407 or 408 or 519.

PROGRAMMING

General: Fixed binary arithmetic, with exception
shown below. Thirty-three (33) basic instructions.
Instructions:
Number of instructions per word: 2.
Number of digits per instruction: 18.

Instruction word format

I+

Operation Operand

0 1 — 5 6

17

Symbolic routines and floating point interpretive
codes are available. One user reports use of two inter-
pretive systems, Speed Co and ACOM. Speed Co is
a three (3) address code while ACOM is two (2) ad-
dress. Both provide for floating point arithmetic, trans-
cendental functions, input-output operations, B-boxes,
and tracing, all of which aid in coding and checkout.

Another user has a general purpose system called
FLOP, a contraction of Floating Octal Point. FLOP
converts the 701 into an entirely different machine
which operates in a “floating octal” basis, but also
permits all the normal 701 operations to be executed in
fixed binary. The floating octal operations performed
by FLOP use are add, subtract, multiply, divide (all
with real or complex numbers). Logarithms, sines, and
square roots are also performed with the FLOP ap-
proach. This technique was developed in order to
obtain a minimum of elapsed time from when a new
problem enters the department to when the answers
are obtained.

One 701 system has been modified to allow asyn-
chronous digital data to fill the entire storage unit at
one time, based on indirect analog original data.

736 746 741
737

s 701

|

1
731 U TABLE

7n

726 Ti6
726 72l I

\'I -

N

7’

IBM 701 TYPICAL INSTALLATION LAYOUT



Cost, Power Requirements, and Physical Characteristics

Unit Rent/mo. Purchase Maintenance Dixi!::x,:sei;ms Weight Power diss]::l;:ttion
Ixwxh Ibs. kva B.t.u./hr.
* *)
701 Central Processing $5,000 [$230,000] () 72x37x66 | 3,050 | 37.4 | 95,500
711 Card Reader 400 16,350 | ... 32x30x32 500 0.7 1,700
716 Printer 1,200 54,200 | .o 59x30x47 1,910 3.1 7,850
721 Card Punch 600 25,000 | 40x26x50 650 3.5 9,000
726 Magnetic Tape 850 42,100 | 39x32x63 | 1,370 4.6 | 11,400
727 Magnetic Tape 550 18,200 | 31x29x69 950 23 4,100
731 Magnetic Drum 1,400 87,450 | 55x31x67 1,700 9.9 | 25,200
736 Power Supply #1 1,000 57,400 | 61x34x65 | 2,400| 5.8 | 14,700
737 Magnetic Core 3,700 192,400 | .o 105x31x64 1,620 6.4 | 16,400
740 CRT Recorder 2,450 96,000 | .. 37x28x52 790 2.4 6,140
741 Power Supply #2 1,000 57,400 | 61x34x65 | 3,250 5.8 | 14,700
746 Power Distribution 1,100 52,000 | . 41x34x65 1,110 1.2 3,000
747 Power 44x32x67 | 2,000| 15.0 5,900
753 Tape Control 2,350 80,000 | 60x32x67 | 2,280 6.0 9,200
774 Tape Data Selector __ 63x32x67 | 2,300 | ... | 23,000
780 CRT Display 400 | 16,000] . 28x24x22 | 270

112

1 Monthly rental includes customer service and parts. Since tihs machine
is no longer in production, the Base Purchase price is used in com-
puting a discounted purchase price based on the age of the installed
system. A published discount schedule is available from IBM Corp.

2 Typical 701 system rentals are: a. $21,500 per moath, and b. $17,220
per month.

3 Total power requirement of the typical 701 system is 84.0 kva, but
varies from 87.6 kva to 136 kva in actual installations.

4 Both air conditioning and humidity control are required by manu-
facturer. The 701 units are internally cooled by air-circulating blowers,
in most units. Air intakes vary slightly from one unit to another, but
in general, is through the bottom and also through louvers along thel
bottom edge. One inch dust filters are included at each air intake.
Warm air exhausts from the top of each unit. Manufacturer has
physical planning engineers to assist in site preparation of all 700
series systems, as well as all others.
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lBM 702 INTERNATIONAL BUSINESS MACHINES CORPORATION

THE 702 SYSTEMS are general purpose computers
for commercial as well as scientific applications.

The 702 is a data processing system designed pri-
marily to fill the requirements of business for the han-
dling of large amounts of data at electronic speeds.
Several design features contribute substantially to the
efficient processing of data, such as the ability to
handle variable size numeric and alphabetic fields.

All operations of the 702 are controlled through the
stored program of single-address type.

702 systems are no longer in production; about
fifteen (15) were built. Combinations of units in the
702 system vary greatly, however, an average pattern
might be one 702 central processor, two 712 card
readers, two 722 card punches, two 717 printers, 12
727 magnetic tape units, and one 732 magnetic drum.
Control and power units are associated with these
units. Average 701 system cost, one shift, is $30,200.

The 702 is the forerunner of the 705 and 705 III in
the IBM 700 series. Later similar models in the IBM
7000 series are the 7070, 7074, and 7090.
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SYSTEM COMPONENTS

General

Word Length: Variable.
Character Code: Binary coded decimal and alphabetical.

Central processor
Computation speed:

Excluding
Access time
(microseconds)

Addition and Subtraction: .. 23
Multiplication (6 X 6): o 1,418
Division: 1,863

Checking features:

Instructions: During execution of an instruction, a
character code error, an invalid operation part transfer,
or an operation part interpretation may be detected
and indicated.

Machine: The “machine check indicator” is turned
on when a character code error is detected during the
execution of all imstructions involving read from ac-
cumulator storage or memory. “Read-write” checks on
the transmission of data from input units to memory.
“Read-write” also checks data transmission to output
units, from drum, tape units, memory, storage units
and typewriter.

Printer-Punch: This indicator reflects any error
when information is punched in a card or when
printed on a printer.

Overflow: The overflow check indicator is turned
on during an add or subtract operation when the num-
ber of digits in the result is greater than the number
of digits in the longer of the original fields. An over-
flow is indicated. as a result of a round off operation
if the carryover is made out of the highest order posi-
tion of the original accumulator storage field.

Sign: This indicator turns on when a field addressed
by an arithmetic instruction does not have a plus or
minus zoning over the right hand digit.

Other checks: Odd-even redundancy; longitudinal-
redundancy on magnetic tape; normal operation may
be with internal error detection set to stop and correc-
tive action to be taken by console operator.

The arithmetic unit is constructed of vacuum tubes,
crystal diodes and magnetic cores, and operates serially
by binary coded decimal characters and parallel by bit.

STORAGE

Magnetic core

Capacity: 10,000.
Access in microseconds: 17.0.

Magnetic drum

Capacity: 60,000.

Access in microseconds: 8,120 + 40 N.

Magnetic drum has 300 sections of 200 characters
each. (N = number of characters).

Magnetic tape

Capacity: 5,760,000.
Access in microseconds: 10,140 + 67 N.
Number of tape units that can be connected: 10.

INPUT MEDIA

A maximum of nine (9) of the storage and input-
output devices in any combination may be incorpo-
rated in the 702 system.

Magnetic tape units
Card readers
250 cards per minute.
Operator’s console
Manual speed.

Off-line equipment
OUTPUT MEDIA

Magnetic tape units
Card punch

100 cards per minute.
Line printers

150, 500, 1,000 lines per minute.
Console typewriter
Magnetic drum

25,000 characters per second.
Tape data selector

See description under IBM 701.

Subsystems
1401, 1410.

PROGRAMMING

General: Interval number system is binary coded
decimal and alphabetical; variable digits per word and
fixed point or floating point arithmetic. It is possible
to have both variable field and variable record length.

Instructions:

Number of instructions per word: No words.
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Number of digits per instruction: 5. print. Automatic coding consists of the Autocoder.
Total number of operation codes: 32 basic.

X X X X X

Instruction word format
Operation Address

Automatic built-in subroutines include store for

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power |dissipation
lxwxh Ibs. kva B.t.u./hr.
) *)
702 Central Processor #1 . $6,900 | $358,800 | () (%) |152x172x65 5,110 | 29.3 | 66,760
712 Card Reader 750 36,800 | ... 47x33x54 1,080 | | 9,220
717 Printer 1,400 55,000 | oo 71x33x49 2,260 | | 14,000
720 Printer #1 . 1,400 56,900 | | 78x30x91 1,600 2.8 {10,000
722 Card Punch ... 800 43,300 | 52x26x50 1,220 { 6,830
727 Magnetic Tape 500 | 18200 | . 31x29x69 | 950 | 23 | 4,100
730 Printer #2 3,000 [ 210,500 | ... ... 106x38x56 | 2,400 2.7 7,000
732 Magnetic Drum ... 2,300 | 113,000 | 65x32x67 1,850 | .| 17,400
735 Printer Control 600 32,500 | .o 63x31x71 1,300 3.3 | 11,000
742 Magnetic Drum Power . 500 26,500 | ... 44x32x61 1,760 | 125 5,460
743 Power Supply 1,000 | 52,000 | . 65x32x68 | 3,450 || 3,920
752 Tape Control 550 28,600 [ 60x32x67 2,280 6.0 9,200
756 Card Reader Control . 300 18,000 | oo 60x32x67 2,100 9.5 7,850
757 Printer Control 650 44,000 [ 60x32x67 2,160 | 145 | 13,700
758 Card Punch Control ... .. 600 36,000 | 60x32x67 2,170 | 123 | 13,660
760 Control and Storage #1 2,500 111,000 | .. . 63x32x67 2,790 | 10.0 | 24,000
781 Console 71x28x44 560 | ... 1.710
—
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IBM 704 INTERNATIONAL BUSINESS MACHINES CORPORATION
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THE BASIC IBM 704 consists of a central processor
with associated control console, a magnetic core stor-
age unit, a magnetic tape control unit, up to ten mag-
netic tape units, a card reader, a card punch, and a line
printer. The basic system may be expanded by the
addition of magnetic core storage units, one or two
magnetic drum storage units, and a tape data selector
system. Vacuum tubes are the principal electronic com-
ponents of the system.

SYSTEM COMPONENTS

General

Word Length: Fixed, 36 bits.

Numeric Characters Per Word: 11 (pure binary).

Alphabetic Characters Per Word: 6 (binary coded
decimal).

Character Code: Pure binary.

Timing: Synchronous.

it
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Pulse Repetition Rate: One megacycle.

Central processor (704)

Operation: Parallel, fixed or floating point.
Computation speed: (program and operands are in
memory).

Time (milliseconds)

Fixed Floating

point point
Add: 555555 to 555555 . ... 0.072 0.132
Multiply: 555555 by 5555 . . 0.288 0.252
Divide: 3086108025 by 5555 ... 0.288 0.264

Access time: 0.012 milliseconds.

Checking features: All internal checking is initiated
by programming.
Registers

AC register: Accumulator. 37 bits plus sign.
MQ register: Multiplier—Quotient Register. 35 bits
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plus sign.

Instruction register: 18 bits.

Storage register: 36 bits. Acts as a buffer between
core memory and the central processor.

Instruction location counter: 12, 13, or 15 bits (func-
tion of memory size).

Index registers: Three registers, each having a capac-
ity of 12, 13, or 15 bits (function of memory size).

Memory

Tha basic magnetic core storage for the system has a
capacity of 4,096 words. Additional core storage units
are available which will increase core storage capacity
to 8,192 or 32,768 words.

Control panel

This unit is a part of the central processor main
frame. It contains controls and indicators for control
of the system. Indicators display the contents of all
registers.

INPUT MEDIA

Magnetic tape control unit (753)

This unit (one per system) supplies power to and
controls from one to ten magnetic tape units.

Magneftic tape unit (727)

Maximum number per system: 10.
Packing density: 200 characters per inch.
Number of channels: 7.
Record length: Variable.
Record gap: ¥ inch.
Tape speed: 75 inches per second/15,000 characters per
second.
Rewind time: 1.2 minutes.
Start-stop time: 10 milliseconds.
Change tape time: 1V minutes (approx.).
Physical characteristics of tape:
Composition: Mylar or acetate.
Length: 2,400 feet.
Width: 14 inch.
Error detection:
Binary coded decimal—even parity check, horizontal
and vertical.
Binary—even parity check horizontal, and odd parity
check vertical.

Card reader (711-2)

This unit reads any 72 selected columns of 80-
column cards at a rate of 250 cards per minute. Format
may be rearranged by plugboard.

OUTPUT MEDIA

Magnetic tape system
As previously described.

" Card punch (721)

This unit punches any 72 selected columns of 80-
column cards at a rate of 100 cards per minute. Format
may be rearranged by plugboard.

Line printer (716)

This unit prints out information at a rate of 150
lines per minute. A maximum of 120 characters may be
printed per line. “Echo Checking” is used for error

detect:
Qetection.

AUXILIARY COMPONENTS

Magnetic core storage unit (737 or 738)

These units are available with capacities of either
4,096 or 32,768 words. Two of the 4,096 word units
may be used at one time. This provides a configuration
with a capacity of 8,192 words.

Magnetic drum storage units (733)

These units (a maximum of two) may be added to
the system to increase memory capacity. Each unit con-
sists of two magnetic drums, each with a capacity of
4,096 words, for a total of 8,192 words per drum unit.

Tape data selector (774)

This unit, in conjunction with associated equip-
ment, permits the off-line selection and rearrangement
of data for printing and/or punching. It permits the
search for a conirol word in a particuiar positon of a
record in a tape file. When the record containing the
control information is found, the record may be re-
arranged, then printed or punched.

PROGRAMMING

General: The IBM 704 uses a single address type of
instruction.
Instructions:
Number of instructions per word: 1.
Number of bits per instruction: 36.
Total number of operation codes: 86.

Instruction word format

Type A Instruction
Sign OP code Decrement Index tag Address
S 1 2 3—17 18-20 21—35
Type B lastruction
Sign Not used Op code Not used | Index tag Address
S 1 2 311 | 12—17 | 18—20 | 21—35
|
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Cost, Power Requirements, and Physical Characteristics

Maintenance Dimensions Weight Power Heat
Item Rent/mo. Purchase () inches 1bs. kva dissipation
lxwxh B.t.u./hr.
704 Central Processor $9,700 | 450,000 | $1,439.00 72x37x66 | 3,150 | 40.3 | 109,800
711-2 Card Reader ... ] 800 32,000 94.25 32x30x32 560 0.7 1,700
716 Printer ... 1,200 54,200 173.00 59x30x47 1,910 3.1 7,8504
721 Card Punch . 600 25,000 92.75 40x26x50 670 3.5 9,000
727 Magnetic Tape Unit . 550 18,200 158.00 29x31x69 950 2.3 4,100
733 Magnetic Drum Unit .. 2,900 | 110,000 372.00 55x31x67 | 1,930 | 104 25,200
1737-1 Core Storage Unit . .. 3,700 | 192,400 197.00 | 105x31x64 1,620 64 16,400
738-1 Core Storage Unit ... 19,700 | 940,000 960.00 | 159x95x64 | 4,000 | 23.4 60,500,
753 Tape Control Unit 2,350 80,000 335.00 60x32x67 | 2,240 6.0 9,200
736-2 Power Frame #1 .. 1,100 57,200 97.25 61x34x65 | 2,380 5.8 14,700
741 Power Frame #2 .. 1,400 72,800 66.50 61x34x65 3,030 5.8 14,700
746-2 Power Distribution Unit 1,400 72,800 42.00 41x34x65 1,170 1.2 3,000}
746-3 Power Distribution Unit (for 738) .....| 1,300 67,600 42.00 41x34x65 | 1,170 1.2 3,000
774 Tape Data Selector System (*).

1 On purchased machines only. Based on age of machines in months
(0-36 month rate shown).

2 For components of the Tape Data Selector System see IBM 650 chart.
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lBM 705 - l & IBM 705 - 2 INTERNATIONAL BUSINESS MACHINES CORPORATION

THE BASIC 705-1 SYSTEM consists of the central
processor, operator’s console, magnetic tape units and
tape control units, card reader and control, card punch
and control, printer and control, and power supply.
The basic system may be expanded by the addition of
tape record coordinators, a tape data selector system,
magnetic drums, and high speed printers. The use of
a tape record coordinator rather than a tape control
unit permits overlapping of reading, writing and com-
puting. Vacuum tubes are the principal electronic
elements of the system.

SYSTEM COMPONENTS

General

Word Length: Variable.
Numeric Characters Per Word: Variable, limited by
memory size only.

Alphabetic Characters Per Word: Variable, limited by
memory size only.

Character Code: Binary coded decimal (6 bits plus
check bit).

Timing: Synchronous.

Pulse Repetition Rate: 1 megacycle.

Central processor

Operation: Serial, fixed point.
Computation speed: (program and operands are in
memory).

Time

(milliseconds)

Fixed poini
Add: 555555 to 555555 . 0.272
Multiply: 555555 by 5555 0.816
Divide: 3086108025 by 5555 .. ... 5.151

Access time: 0.017 milliseconds.



Checking features:
Automatic checking of all input-output.
Character code check for internal data movement.
Miscellaneous internal checks.

Registers

Accumulator: 256 positions. Can hold result of any
arithmetic operation.

Auxiliary storage wumits: Fourteen 16-position and
one 32-position registers. Used for addition, subtrac-
tion and comparisons.

Memory address: 4 positions.

Operation: 1 position.

Memory address counter 1: 4 positions. Contains last
position addressed in core.

Memory address counter 2: 4 positions. Contains last
position addressed in core for read and receive in-
structions.

Memory

The magnetic core memory has a capacity of 20,000
characters.

Control panel

This unit is a part of the operator’s console and con-
tains indicators, switches and keys. It is used to indicate
errors; determine the status of machine circuits, reg-
isters, and counters; determine the contents of memory
and accumulator storage; and to revise the contents of
mermory.

INPUT MEDIA
Control units

Any combination of control units up to a maximum
of nine units may be used with the system. These units
are: tape control unit (754), tape record coordinator
(777), printer control (757), control and storage (760),
card reader control (759), and card punch control
(758).

Tape control unit (754)

This unit supplies power to and controls from one
to ten magnetic tape umnits.

Tape record coordinator (777)

This unit supplies power to and controls from one
to eight magnetic tape units. It acts as a buffer and
contains 1,024 positions. It permits the overlapping of
reading, writing, and computing.

Control and storage (760-1 or 760-2)

This unit serves as a buffer for one or two magnetic
tape units and for a high speed printer (720-2 or 730-2).

Magnetic tape unit (727)

Maximum number of units: 10 for one tape control

unit (754), 8 for one tape record coordinator (777)
or 2 for one control and storage (760).

Packing density: 200 characters per inch.

Number of channels: 7.

Record length: Variable.

Record gap: 34 inch.

Tape speed: 75 inches per second/15,000 characters per
second.

Rewind time: 1.2 minutes.

Start-stop time: 10 milliseconds.

Change tape time: 115 minutes (approx.).

Physical characteristics of tape:
Composition: Mylar, acetate, or durexcel.
Length: 2,400 feet.
Width: V5 inch.

Error detection: Even parity check, horizontal and
vertical.

Card reader (714)

This unit, together with the card reader control
(759), reads 80-column punched cards at a rate of 250
cards per minute. Dual reading and comparison of
readings are used as an accuracy check. The data read
are transferred to the central processor or to a mag-
netic tape unit (off-line).

Keyboard

This unit is a part of the operator’s console. Alpha-
betic and numeric keys are used for input of data or
instructions to the central processor.

OUTPUT MEDIA

Magnetic tape and control unifs

As previously described.

Card punch (722)

This unit, together with the card punch control
(758), punches 80-column cards at a rate of 100 cards
per minute. It receives its data from the central proc-
essor or from a magnetic tape unit (off-line).

Typewriter

This unit is a part of the operator’s console and may
be used to print out data from the central processor at
a rate of 10 characters per second.

Printer (717)

This unit, together with the printer control (757),
prints out data from the central processor at a rate of
150 lines per minute, 120 characters per line. It may
also be used off-line with magnetic tape units.

Printer (720-2)

This unit, together with the control and storage
(760-1), prints out data from the central processor at
a rate of 500 lines per minute, 120 characters per line.
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It may aiso be used off-line with magnetic tape units.
Printer (730-2)

This unit, together with the control and storage
(760-2) and printer control (735), prints out data from
the central processor at a rate of 1,000 lines per minute,
120 characters per line. It may also be used off-line
with magnetic tape units.

Printer control (735)

This unit is used only with the printer (730-2). It is
connected between the control and storage (760-2) and
the printer.

AUXILIARY COMPONENTS
Tape data selector (774)

This unit permits the off-line selection and re-
arrangement of data for printing and/or punching. It
permits the search for a control word in a particular
position of a record in a tape file or the search for a
control word anywhere within a record in a tape file.
When the record containing the control information
is found, the information in the record may be re-
arranged, then printed or punched.

Magnetic drum storage unit (734)

These units, up to a total of 30, can be added to the

system to increase the memory capacity. Each drum has
a capacity of 60,000 characters, divided into 300 ad-
dressable sections. Drum access time is 8§ milliseconds.

PROGRAMMING

General: The 705-1 uses a single address type of in-
struction.
Instructions:
Number of instructions per word: Not applicable.
Number of digits per instruction: 5.
Total number of operation codes: 35.

Instruction word format

Op. code Address

X XXXX

THE IBM 705-2 is identical to the IBM 705-1 except
that the 705-2 magnetic core memory capacity is 40,000
characters, double the capacity of the 705-1.

Central processor (705-2)

Monthly rental: $14,150.
Purchase price: $590,000.
Monthly maintenance charge on purchased machine:

$1,668.

Cost, Power Requirements, and Physical Characteristics

Mai e Di ions Weight Power Heat
Item Rent/mo. Purchase m inches 1bs. kva dissipation
lxwxh B.t.u./hr.

705-1 Central Processor $11,650 | $500,000 | $1,377.00 | 152x182x65 | 5,110 ™ 70,250
782 Operators’ Console and Typewriter ... 1,000 52,000 49.25 | 71x28x44 620 * 1,710
754 Tape Control Unit 1,500 78,000 99.00 60x32x67 | 2,360 6.3 9,660
777 Tape Record Coordinator ... 3,400 | 156,000 361.00 63x32x67 | 3,120 | 11.0 34,000
760 Control and Storage 2,500 1 111,000 486.00 | 63x32x67 | 2,790 12.0 23,000
727 Magnetic Tape Unit 550 18,200 158.00 31x29x61 950 23 4,100
759 Card Reader Control ... 900 45,000 78.50 | 60x32x67 | 2,160 | 10.0 8,250
714 Card Reader 1,500 64,450 276.00 47x33x54 1,150 ®) 9,680
758 Card Punch Control 600 36,000 68.50 60x32x67 2,170 ] 123 13,660
722 Card Punch 800 43,300 147.00 52x26x50 1,220 *) 6,830
757 Printer Control 650 44,000 88.75 60x32x67 2,160 | 14.5 13,700
717 Printer ____. 1,400 55,000 225.00 71x33x49 2,260 ) 14,000
720-2 Printer 1,900 93,000 503.00 94x38x61 1,750 3.9 11,320
735 Printer Control 600 32,500 111.00 63x31x71 1,300 4.4 14,900
730-2 Printer ... 3,900 | 210,500 799.00 | 106x38x56 | 2,400 3.1 9,800
734 Magnetic Drum Storage Unit | 2,300 90,000 360.00 65x32x67 1,850 ) 17,400
744 Magnetic Drum Power Supply .| 500 | 21,500 24.50 | 44x32x67 | 1,530 13.2 5,460
745-1 Power Unit 1,200 62,400 24.50 65x32x68 3,580 | 30.7 4,060
774 Tape Data Selector System (7).

1 On purchased machines only. Based on age of machines in months
(0-36 month rate shown).

2 Included in 745-1.

3 Included in 759.

4 Included in 758.
5 Included in 757.
6 Included in 744.
7 For components of Tape Data Selector System see IBM 650 chart.
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THE BASIC 705-3 SYSTEM consists of the central Central processor (705-3)

processor, an operator’s console, a data synchronizer
unit, up to ten magnetic tape units, a card reader with
associated card reader control, a card punch with asso-

. memory).
ciated card punch control, and a line printer with
associated printer control. The basic system may be
expanded by the addition of a core storage unit, up to Add: 555555 to 555555
30 magnetic drum storage units, a maximum of six Multiply: 555555 by 5555 .
data synchronizer units with one to ten magnetic tape Divide: 3086108025 by 5555 . i

units per data synchronizer, line printers with asso-

Operation: Serial, fixed point.
Computation speed: (program and operands are in

ciated control and storage units, and a tape data selector Checking features:

system. Vacuum tubes are the principal electronic

components of the system.

SYSTEM COMPONENTS

General
Word Length: Variable.

Numeric Characters Per Word: Variable (limited by

memory size only).

Alphabetic Characters Per Word: Variable (limited by

memory size only).

Registers

Accumulator: 256 positions. Can hold result of any

arithmetic operation.

Auxiliary storage units: Fourteen 16-position and
one 32-position registers. Used for additions, subtrac-

tions and comparisons.

Character Code: Binary coded decimal (6 bits plus last position addressed in core.

check bit).
Timing: Synchronous.

Memory address counter No. 2: 4 positions. Contains
last position addressed in core for read and receive

Pulse Repetition Rate: One megacycle. instructions.

Access time: 0.013 milliseconds.

Automatic checking of all input-output.
Character code check for internal data movement.
Miscellaneous internal checks.

Memory address register: 4 positions.
Memory address counter No. 1: 4 positions. Contains
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Instruction counter: Contains the memory address of
the right hand digit of the instructions.

Storage select register: Contains the address of the
working storage unit being utilized for the operation.

Select register: Contains the address of the last de-
vice selected.

Character register No. 1: Contains the most recent
character read from memory.

Character register No. 2: Contains the most recent
character read out of storage.

Memory

The basic magnetic core memory has a capacity of
40,000 characters. An additional core storage unit with
a capacity of 40,000 characters may be added to the
system for a total of 80,000 characters of core storage.

Control panel

This unit is a part of the control console and con-
tains indicators, switches and keys. It is used to indicate
errors; determine the status of the machine circuits,
registers and counters; determine the contents of mem-
ory and accumulator storage; and to revise the contents
of memory.

INPUT MEDIA

Data synchronizer unit (767)

This unit is used to control and synchronize the flow
of data between the central processor and the magnetic
tape units. A maximum of six data sychronizer units
may be used with the system. If magnetic tape units
(729-3) are used, a maximum of four data synchronizer
units may be operated simultaneously. If only magnetic
tape units (729-1) are used, all six data synchronizer
units may operate simultaneously.

Magnetic tape unit (729-1)

Maximum number of units: 5 per data synchronizer
unit.

Packing density: 200 characters per inch.

Number of channels: 7.

Record length: Variable.

Record gap: 34 inch.

Tape speed: 75 inches per second /15,000 characters per
second.

Rewind time: 1.2 minutes.

Start-stop time: 10 milliseconds.

Change tape time: 114 minutes (approx.).

Physical characteristics of tape:

Composition: Mylar, acetate, or durexcel.
Length: 2,400 feet.
Width: V5 inch.

Error detection: Even bit check, horizontal and verti-
cal. Two-gap read-write head which reads characters
as they are written on tape and immediately checks
them for validity.

Magnetic tape unit (729-3)

Maximum number of units: 5 per data synchronizer
unit.

Packing density: 555 characters per inch.

Number of channels: 7.

Record length: Variable.

Record gap: 34 inch.

Tape speed: 112.5 inches per second/62,500 characters
per second.

Rewind time: 1 minute.

Start-stop time: 7.5 milliseconds.

Change tape time: 115 minutes (approx.).

Physical characteristics of tape: Same as magnetic tape
unit (729-1).

Error detection: Same as magnetic tape unit (729-1).

Card reader (714)

This unit, together with card reader control (759),
reads 80-column punched cards at a rate of 250 cards
per minute and transfers the data to the central proc-
essor or to an off-line magnetic tape unit.

Keyboard

This unit is a part of the operator’s console. Alpha-
betic and numeric keys are used for input of data or
instructions to the central processor.

OUTPUT MEDIA

Magnetic tape system

As previously described.
Card punch (722)

This unit, together with the card punch control
(758), punches 80-column cards at a rate of 100 cards
per minute. It receives its data from the central proc-
essor or from an off-line magnetic tape unit.

Line printer (717)

This unit, together with the printer control (757),
operates on line from the central processor or off-line
from a magnetic tape unit (727) at a rate of 150 lines
per minute, 120 characters per line.

Control and storage (760-1 or 760-2)

This unit serves as a buffer for one or two magnetic
tape units (727) and for the line printers (720-2 or
730-2).

Line printer (720-2)

This unit, together with the control and storage
(760-1), operates on-line from the ceniral processor or
off-line from a magnetic tape unit (727) at a rate of

560 lines per minute, 120 characters per line.

Line printer (730-2)

This unit, together with the control and storage



(760-2) and printer control (735), operates on-line from
the central processor or off-line from a magnetic tape
unit at a rate of 1,000 lines per minute, 120 characters
per line.

Printer control (735)

This unit is used only with the printer (730-2). It is
connected between the control and storage unit (760-2)
and the printer.

Typewriter printer

This unit is a part of the operator’s console and may
be used to print a portion of memory at a rate of 10
characters per second.

AUXILIARY COMPONENTS
Tape data selector (774)

This unit permits the off-line selection and re-
arrangement of data for printing and/or punching. It
permits the search for a control word in a particular
position of a record in a magnetic tape file (729-1).

Additional core storage unit (739)

This unit is a magnetic core storage unit with a
capacity of 40,000 characters. It may be added to the
system to increase the core storage capacity to 80,000
characters.

Magnetic drum storage unit (734)

These units, up to a total of 30, can be added to the
system to increase memory capacity. Each has a capac-
ity of 60,000 characters, divided into 300 addressable
sections. Drum access time is eight milliseconds.

PROGRAMMING
General: The 705-3 uses a single address type of

instruction.
Instructions:
Number of instructions per word: Not applicable.
Number of digits per instruction: 5.
Total number of operation codes: 48.

Instruction word format

When the record containing the control information Op. code Address
is found, the record may be rearranged, then printed
or punched. X XXXX
Cost, Power Requirements, and Physical Characteristics
Mai. e Di ions Weight Power Heat
Item Rent/mo. Purchase m inches 1bs. kva dissipation
Ixwxh B.t.u./hr.
705-3 Central Processor $15,000 | $788,000 $969.00 | 184x182x65| 5,570 *) | 103,870
782-2 Operator Console and Typewriter ___._ 1,100 58,000 49.25 81x30x57 660 *) 1,710
767 Data Synchronizer 3,500 200,000 111.00 64x34x68| 1,500 | 11.30| 29,350
760 Control and Storage . . 2,500 111,000 486.00 63x32x67 | 2,790 | 12.00| 23,000
729-1 Magnetic Tape Unit | 700 27,500 202.00 31x29x69 950 2.30 4,100
729-3 Magnetic Tape Unit | 900 48,500 191.00 34x29x69 1,200 1.14 3,220
759 Card Reader Control 900 45,000 78.50 60x32x67 | 2,160 | 10.00 8,250
714 Card Reader 1,500 64,450 276.00 47x33x54 | 1,150 %) 9,680
758 Card Punch Control . | 600 36,000 68.50 60x32x67 | 2,170 | 12.30| 13,660
722 Card Punch 800 43,000 147.00 52x26x50 1,220 *) 6,830
757 Printer Control 650 44,000 88.75 60x32x67 | 2,160 | 14.50| 13,700
717 Printer _____ 1,400 55,000 225.00 71x33x49 2,260 *) 14,000
720-2 Printer 1,900 93,000 503.00 94x38x61 1,750 390 11,320
735 Printer Control 600 32,500 111.00 63x31x71 | 1,300 4.40| 14,900
730-2 Printer __ 3,900 | 210,500 799.00 | 106x38x56 | 2,400 3.10 9,800
734 Magnetic Drum Storage Unit __________ 2,300 90,000 360.00 65x32x67 | 1,850 ) 17,400
744 Magnetic Drum Power Supply . 500 21,500 24.50 44x32x67 | 1,530 | 13.20 5,460
745-2 Power Unit 1,500 | 100,000 24.50 65x32x68 3,795 | 41.00 4,500
739 Additional Core Storage ... 6,000 | 340,000 272.00 | 104x32x64 | 1,800 5.50 | 13,430
748 Data Synchronizer Power Supply .. 700 | 53,000 4.50 | 48x24x65 | 1,600 4,500
774 Tape Data Selector System (°) .\ .| .\ o

1 On purchased machines only. Based on age of machines in months
(0-36 month rate shown).

2 Included in 745-2.

3 Included in 759.

4 Included in 758.
5 Included in 757.
6 Included in 744.
7 For components of Tape Data Selector System see IBM 650 chart.
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THE BASIC 709 consists of the central processor with
associated control console, a magnetic core storage unit,
a data synchronizer unit, two tape control units with
up to eight magnetic tape units per control unit, a card
reader, a card punch, and a line printer. The basic sys-
tem may be expanded by the addition of a magnetic
core storage unit, one or two magnetic drum storage
units, one or two data synchronizer units, up to four
tape control units with up to eight magnetic tape units
per control unit, and a tape data selector system.
Vacuum tubes are the principal electronic components
of the system.

SYSTEM COMPONENTS

General
Word Length: Fixed, 36 bits.

2

g

vmsmmmm = m e o
M}« £ ciE;

Numeric Characters Per Word: 11 (pure binary).

Alphabetic Characters Per Word: 6 (binary coded
decimal).

Character Code: Pure binary.

Timing: Synchronous internal, asynchronous for input-
output.

Pulse Repetition Rate: One megacycle.

Central processor (709)

Operation: Parallel, fixed or floating point.

Computation speeds: (program and operands are in
memory).

Time (milliseconds)
Fixed Floating
point point

-0.072 0.132
- 0144 0.156

Add: 555555 to 555555 ...
Multiply: 555555 by 5555
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Divide: 3086108025 by 5555 .. 0.288 0.264

Access time: 0.012 milliseconds.

Checking features: All internal checking is initiated
by programming.

Registers

AC register: Accumulator. 37 bits plus sign.

MQ register: Multiplier—Quotient Register. 35 bits
plus sign.

Instruction register: 18 bits.

Storage register: 36 bits. Acts as a buffer between
core storage and the central processor.

Instruction location counter: 12, 13, or 15 bits (func-
tion of memory size).

Index registers: Three registers, each having a capac-
ity of 12, 13 or 15 bits (function of memory size).

Sense indicator register: 36 bits. Sense indicator in-
structions treat the bits of this register as switches
which may be logically manipulated or tested, either
singly or in groups.

Memory

The basic magnetic core memory for the system has
a capacity of 4,096 words. Additional core storage units
are available which will increase core storage capacity
to 8,192 or 32,768 words.

Control panel

This unit is a part of the centrai processor main
frame. It contains controls and indicators for control
of the system. Indicators display the contents of all
registers.

INPUT MEDIA

Data synchronizer unit (766)

This unit controls the input-output units (tape con-
trol units, card reader, card punch, and printer) con-
nected to the system. It serves as a link between core
storage and the input-output units. Up to three data
synchronizers may be used with the system. Each data
synchronizer may control two tape control units, plus
one card reader, plus one card punch, plus one printer.

Tape control unit (755)

This unit will control up to eight magnetic tape
units. It serves as a link between the tape units and the
data synchronizer unit. (Note: Two tape control units
are required when SHARE programs are to be uti-
lized).

Magnetic tape unit (729-1)

Maximum number per system: 48 (8 per control unit).
Packing density: 200 characters per 1inch.

Number of channels: 7.

Record length: Variable.

Record gap: 34 inch.
Tape speed: 75 inches per second /15,000 characters per
second.
Rewind time: 1.2 minutes.
Start-stop time: 10 milliseconds.
Change tape time: 114 minutes (approx.).
Physical characteristics of tape:
Composition: Mylar or acetate.
Length: 2,400 feet.
Width: V5 inch.
Error detection:
Binary coded decimal—even parity check, horizontal
and vertical.
Binary—even parity check horizontal, and odd par-
ity check vertical.
Two-gap read-write head which reads characters as
they are written on tape and immediately checks
them for validity.

Card reader (711-2)

This unit reads 72 selected columns of 80-column
cards at a rate of 250 cards per minute. Format may be
rearranged by plugboard.

OUTPUT MEDIA
Magnetic tape
As previously described.

Cored mirmeal 7917)
SOTG PR Ve

This unit punches any 72 selected columns of 80-
column cards at a rate of 100 cards per minute. Format
may be rearranged by plugboard.

Line printer (716)

This unit prints out information at a rate of 150
lines per minute. A maximum of 120 characters may be
printed per line. “Echo checking” is used for error
detection.

AUXILIARY COMPONENTS

Magnetic core storage unit (737 or 738)

These units are available with capacities of either
4,096 or 32,768 words. Two of the 4,096 word units
may be used at one time. This provides a configuration
with a capacity of 8,192 words.

Magnetic drum storage units (733)

These units (a maximum of two) may be added to
the system to increase memory capacity. Each unit
consists of two magnetic drums each with a capacity of
4,096 words, for a total of 8,192 words per drum unit.

Tape data selecior (774)

This unit, in conjunction with associated equipment,
permits the off-line selection and rearrangement of



data for printing and/or punching. It permits the
search for a control word in a particular position of a
record in a tape file. When the record containing the
control information is found, the record may be re-
arranged, then printed or punched.

PROGRAMMING

General: The IBM 709 uses a single address type of
instruction.
Instructions:
Number of instructions per word: 1.
Number of bits per instruction: 36.
Total number of operation codes: 189,

Type C Instruction
oP c T Y
0|0
§—1-2 — 9|10 — 17|18 — 20 |21 — 35

Type D Instruction
(Used in conjunction with the sense indicators, 0-17
or 18-35. Position S is used to denote whether the left
(0-17) or the right (18-35) indicators are to be used by
the instruction.)

Instruction word format or N R
Type A Instruction ol o
op D T Y
§S—1—2 — 11 |12 — 17 18 — 35
S| 1] 2 3 — 17 18 — 20 21 — 35
OP —Operation Code.
Type B Instruction D —Increment:
T —Index Register Tag.
op ! NU T ¥ Y —Address.
I —Specify Indirect Addressing.
010 NU—Not Used.
C —Count.
S—1—2—11}12—-13| 14—17 {18 —20 |21—35 R —Control Field.
Cost, Power Requirements, and Physical Characteristics
Item Rent/mo. Purchase M .(') c D.inches““ Wﬁht Pl(:‘v;er dissI-iI;:ttion
Ixwxh B.t.u./br.
709 Central Processor $10,000| $500,000| $1,456.00 72x37x66| 3,150 40.3 | 109,800
711-2 Card Reader 800 32,000 94.25 32x30x32 560 0.7 1,700
716 Printer 1,200 54,200 173.00 59x30x47 | 1,910 3.1 7,850
721 Card Punch . 600 25,000 92.75 40x26x50 670 3.5 9,000
729-1 Magnetic Tape Unit ... 700! 27,500 202.00F  29x31x69 950 2.2 4,100
733 Magnetic Drum Unit 2,900 | 110,000 372.00 55x31x67 | 1,930 10.4 25,200
737-3 Core Storage Unit 3,700 | 192,400 238.00 | 105x31x64| 1,620 6.4 16,400
738-1 Core Storage Unit 19,700 | 940,000 960.00 | 159x95x64 | 4,000| 23.4 60,500
755 Tape Control Unit 1,500 90,000 207.00 60x32x67 | 2,250 6.0 9,200
766 Data Synchronizer 3,600 | 190,000 498.00 63x32x67 | 3,500 14.0 38,100
736-2 Power Frame #1 1,100 57,200 97.25 61x34x65 | 2,380 5.8 14,700
741 Power Frame #2 1,400 72,800 66.50 61x34x65 | 3,030 5.8 14,700
746 Power Distribution Unit #2 1,400 72,800 42.00 41x34x65 | 1,170 1.2 3,000
746 Power Distribution Unit #3 1,300 67,600 40.00 41x34x65 | 1,170 1.2 3,000
774 Tape Data Selector System (?)
740 CRT Recorder 2,450 96,000 215.00 37x28x52 790 24 6,140
780 CRT Display 400 16,000 54.00 28x24x22 270 |

1 On purchased machines only. Based on age of machine in months

(0-36 month rate shown).

2 For components of the Tape Data Sel:ctor System, see IBM 650 chart.
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THE BASIC IBM 1401 consists of a central processor,
a high speed card read-punch unit, and a high speed
printer. The basic system may be expanded by the sub-
stitution of a larger core storage unit, and the addition
of a magnetic tape adapter with up to six magnetic
tape units. Transistors are the principal electronic
components of the system.

SYSTEM COMPONENTS

General

Word Length: Variable.

Numeric Characters Per Word: Variable, limited by
memory size only.

Alphabetic Characters Per Word: Variable, limited by
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memory size only.

Character Code: Binary coded decimal (6 bits plus
parity bit).

Timing: Synchronous.

Pulse Repetition Rate: 83 kilocycles.

Central processor (1401)

Operation: Serial, fixed point.
Computation speed: (program and operands are in
memory).

Time (milliseconds)
Fixed point
Direct
(optional)
0.264

2.256

Programmed

0.264
12.000

Add: 555555 to 555555 .........
Multiply: 555555 by 5555
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Divide: 3086108025 by 5555 . 20.000
Access time: 0.012 milliseconds.

Checking features: Parity, validity, and hole count
checks.

5.772

Registers

A address register: Contains the storage location of
the data in the (A) portion of an instruction.

B address register: Contains the storage location of
the data in the (B) portion of an instruction.

I address register: Contains the storage location of
the next instruction character to be used by the stored
program.

Memory

The basic magnetic core memory has a capacity of
1,400 character locations. Optional models are avail-
able with capacities of 2,000 and 4,000 character loca-
tions. All charater locations are addressable.

Operator's panel

This unit is a part of the central processor main
frame. It contains controls and indicators for monitor-
ing operation of the system. Indicators display the
contents of all registers. The contents of any storage
location can be displayed. Switches are available to
alter the contents of any storage location.

INDIIT AAENIA
R W avEmar s

Card read-punch unit (1402)

This unit provides the system with simultaneous
punched card input-output. It has two card feeds; a
read feed operating at a maximum of 800 cards per
minute and a punch feed operating at a maximum of
250 cards per minute. The card reading element uses
dual reading and comparison of readings as an accuracy
check. In the card punch element, a reading station
follows the punching station for accuracy checking.
There are five radial type stackers in the read-punch
unit. Two of the stackers are assigned to the reader and
two are assigned to the punch. The fifth stacker can be
used by either unit but it must be assigned by the pro-
gram to either one or the other during any one run.

Magnetic tape adapter

This unit is physically located in the central proc-
essor main frame. The adapter is utilized to synchro-
nize and control the flow of information between the
internal storage and the magnetic tape units. Up to six
magnetic tape units, either IBM 729-2 or 729-4, may
be connected to the adapter. All of the tape units used
with a specific system must be of the same model and
have the same packing density.

Magnetic tape unit (729-2)

Maximum number of units: 6.

Packing density: 200 or 556 characters per inch.

Number of channels: 7.

Record length: Variable.

Record gap: 34 inch.

Tape speed: 75 inches per second/15,000 or 41,667
characters per second.

Rewind time: 1.2 minutes.

Start-stop time: 10.8 milliseconds.

Change tape time: 115 minutes (approx.).

Physical characteristics of tape:

Composition: Mylar.
Length: 2,400 feet.
Width: 15 inch.

Error detection: Parity check, horizontal and vertical.
Two-gap read-write head which reads characters as
they are written on tape and immediately checks
them for validity.

Magnetic tape unit (729-4)

Maximum number of units: 6.

Packing density: 200 or 556 characters per inch.

Number of channels: 7.

Record length: Variable.

Record gap: 3 inch.

Tape speed: 112.5 inches per second/22,500 or 62,500
characters per second.

Rewind time: 0.9 minutes.

Start-stop time: 7.3 milliseconds.

Change tape time: 1% minutes (approx.).

Physical characteristics of tape:
Same as tape unit (729-2).

Error detection: Same as tape unit (729-2).

OUTPUT MEDIA

"Card read-punch unit and magnetic tape system

As previously described.
High speed printer (1403)

This unit is a chain type printer which prints at a
rate of 600 lines per minute, 100 or 132 characters per
line. There are 48 printable characters, 26 alphabetic,
10 numeric, and 12 special symbols. Vertical spacing
is either 6 or 8 lines per inch (manually selected by the
operator). With a single speed carriage, skip line speed
is 33 inches per second. With a dual speed carriage,
skip line speed is 75 inches per second, after the eighth
line has been skipped.

AUXILIARY COMPONENTS

Print control

This feature provides 100 or 132 nonaddressable
extra positions of core storage and is used to increase
processing speed in applications where printing
volume is high. Data to be printed is moved by the
PRINT instruction from the printing area of core



storage to the Print Control area. On the completion
of this transfer, normal program execution is resumed
while the Print Control area sets up the print mech-
anism.

Printer buffer

This unit is electrically inserted between the central
processor and the printer. It provides the capability of

of instruction.

Instructions:
Number of instructions per word: Not applicable.
Number of digits per instruction: Variable, 1 to 8.

Total number of operation codes: 33.

Typical instruction word format

simultaneous printing and card reading. OP code A address B address
PROGRAMMING X XXX XXX
General: Basically, the 1401 uses a two address type
Cost, Power Requirements, and Physical Characteristics
Maintenance Dimensions Weight Power Heat
Item Rent/mo. Purchase ) inches 1bs. kva dissipation
Ixwxh B.t.u./hr.
1401 Central Processor
(Basic model) $1,200 | $70,500 $47.50 29x31x58 980 * 3,000
1401 Central Processor
(Fully expanded model .. | 2,680 | 107,250 81.50 58x31x58 1,825 *) 15,100
1402 Card Read-Punch Unit ] 550 24,800 45.00 58x30x46 1,300 8.0 6,200
1403 High Speed Printer Model 1 725 30,300 172.00 48x29x54 850 * 4,100
1403 High Speed Printer Model 2 _________| 775 30,800 187.00 48x29x54 850 *) 4,100
729-2 Magnetic Tape Unit 700 27,500 202.00 29x33x69 1,200 1.5 3,900
729-4 Magupetic Tape Unit ] 900 48,500 191.00 29x33x69 1,200 1.5 3,900

1 For purchased equipment only. Based on age of equipment in months (0-36 month rate shown).

2 Included in 1402.

Operator's Card Read-
Panel Units Punch Unit
(1) (729-2 or 729-4) (1402)

Magnetic Tape

Central Processor (1401)

Printer
(1403)

BLOCK DIAGRAM OF IBM 1401
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THE 1410 extends the range of intermediate computers
for commercial use. Transition from the 1401 to the
1410 requires a minimum system development cost,
since programs are compatible. The 1410 comes in card,
magnetic tape, RAMAC and RAMAC tape models.
With five (5) RAMAC disk storage units, the 1410 can
store 100 million characters of information for in-line
processing.

Shown is an expanded RAMAC 1410 system. The
operator, in foreground, is seated at the 1415 console.
From left to right in background are the 1403 printer,
the 1402 card read punch, the 1411 processing unit
and the 1011 paper tape reader.

The other operator is standing in front of the 1412
magnetic character reader used with the 1410 in bank-
ing applications. To her right are a 1405 disk storage
unit, a 7330 magnetic tape unit and two (2) 729 mag-
netic tape units. The 1410 can handle a total of twenty
tape units. The 1410, as the 1401, has significant use
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SYSTEMS COMPONENTS

Word Length: Variable.
Numeric Characters Per Word: Variable limited by
memory size only.

Alphabetic Characters Per Word: Variable.

Character Code: Binary coded decimal six (6) bits plus
parity bit.

Timing: Synchronous.

Pulse Repetition Rate: 83 kilocycles.

Decimal Digits/Instruction: 1 to 12.
The 1410 systems are available in three basic com-

ponent arrangements:
1410 Card system,
1410 Tape system, and
1410 RAMAC system.

1411 processing unit

Operations that can be performed are addressing,
program control, arithmetic logic, indexing, general
data, input-output and checking. There are three (3)
models with 10,000, 20,000, and 40,000 positions of
core storage. The character cycle is 4.5 microseconds.
The following registers are used in this 1410 system.

Instruction address register: Is a five (5) character
register, and the address read into it specifies the initial
address of an instruction in core storage.

A-Address register: Accepts a five (5) character ad-
dress that specifies the storage location of the first
A-field character involved in the operation.



B-Address register: Accepts a five (5) character ad-
dress that specifies the storage location of the first
B-field character involved in the operation.

Op register: Is a one (1) character register that stores
the operation code of the instruction in process.

1/0 channel select register, unit select register, and

unit number register: These accept the hundredths, tens,
and unit positions of the x-control field that designates
an 1/0 device. The hundreds position specifies the data
transmission channel; the tens position specifies the
I/0 device; and the units position specifies the number
of that device, such as tape drive three

There are fifteen (15) indexing registers of five (5)
characters each.

1414 input-output synchronizers

Model 1 provides controls for 729 II or IV Magnetic
Tape input-output.

Model 2 controls 7330 Magnetic Tape input-output.

Up to ten (10) Magnetic Tape units may be installed
on a single channel with one 1414 synchronizer. One
additional 1414 Model 1 and/or Model 2 is available
for dual channel operation thereby permitting a maxi-
mum of twenty (20) magnetic tape units.

Model 3 controls and buffers card reading, card
punching and report printing,

1405 disk storage

Model 1 has 10,000,000 alphameric character capacity
consisting of 25 disks, 200 tracks per disk and each
track containing ten 200-character records.

Model 2 has 20,000,000 alphameric character storage
consisting of 50 disks, 200 tracks per disk, and each
track containing ten 200-character fixed length records.
As many as five (5) 1405 disk storage units may be
installed. One (1) access arm is standard per unit, and
two additional arms per unit are optional.

1415 console

Contains operational controls, visual displays and
operator communication with system and provides
automatic logging, display of all storage registers and
contents of core storage. Console typewriter provides
for inquiry, program check and restart procedures.

INPUT-OUTPUT
1402 card read-punch, model 2

Unit reads 800 cards per minute, punches 250 cards
per minute, and can be independently operated. Design
includes high capacity file feed, five (5) radial non-stop
stackers, automatic checking.

1403 printer

This unit is the new chain printer that prints 600
lines per minute; 48 characters spaced 10 per inch with
high speed spacing and forms skipping. Model 1 has

100 print positions per line and Model 2 has 132 print
positions per line.

Other input-output media

Three magnetic tape units may be used with the
1410 system and up to 20 tape units can be installed in
the system.

729 II Magnetic Tape unit provides an information
transmission rate of 41,667 characters per second or,
with low density, 15,000 characters per second.

729 IV Magnetic Tape unit provides an information
transmission rate of 62,500 characters per second or,
with low density, 22,500 per second.

7330 Magnetic Tape unit provides an information
transmission rate of 20,000 characters per second or,
with low density, 7,200 characters per second. Unit is
compatible with both 729 units.

AUXILIARY EQUIPMENT

1011 paper tape reader

Unit reads both chad and chadless tape at 500 char-
acters per second from 5- to 8-channel, and accepts
reel, strip or center roll feeding.

1412 magnetic character reader

Unit reads and sorts magnetically inscribed docu-
ments at a maximum rate of 950 documents per minute,
provides direct input to the 1411 processing unit, with
all operations under control of 1410 stored program.

PROGRAMMING

General: The 1410 system uses a two-address type of
instruction, with variable decimal digits words and
decimal digit instructions 1 to 12.

Instruction word format

Op. Code A-or I-Address |  B-Address d-Character
XXXXX
X x-control field XXXXX X
XXX

Programs and routines to aid in testing and machine
operation are:

Autocoder

Basic Autocoder

Tape Sort Routine

RAMAC Tape Sort Routine

Tape Merge Routine

Utility Programs

RAMAC File Organization System

FORTRAN

Report Program Generator, and Input-Output Con-

trol System
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Cost, Power Requirements, and Physical Characteristics

Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power |dissipation
1 lxwxh Ibs. kva B.t.u./hr.
1402-2 €Card Read Punch $615 $27,050 * 58x31x46 1,400 | . 5,600
1403-1 Printer 725 30,300 48x29x54 850 | ... 4,100
1403-2 Printer 775 30,800 48x29x54 850 4,100
1405-1 Disk Storage 965 36,000 | 61x30x70 | 2,000 | 5.3 2,600
1405-2 Disk Storage 1,515 48,500 61x30x70 2,090 5.3 2,600
1411-1 Processing 3,800 174,500 146x31x7 2,800 { 146 {18,000
1411-2 Processing 4,550 202,500 146x31x70 2,800 | 14.0 18,000
1411-3 Processing 5,400 235,000 | ] 146x31x70 2,800 | 14.0 18,000
1414-1 1/0 Synchronizer 975 43,500 38x31x70 600 | .. 2,130
1414-2 1/0 Synchronizer 500 24,900 38x31x70 600 | . 1,825
1414-3 1/0 Synchronizer 675 30,375 38x31x70 600 2,560
1415-1 Console 250 11,500 70x29x44 300 940
729 11 Magnetic Tape 700 27,500 29x34x69 1,200 | 1.5 3,520
729 IV Magpetic Tape 900 48,500 29x34x69 | 1,200 | 1.5 3,520
7330-1 Magnetic Tape 450 19,000 } 29x31x58 640 1.0 3,415
1011-1 Paper Tape Reader . 500 20,000
1412 Magnetic Character Reader ... 2,000 83,100
1 Maintenance is provided in monthly rental.
2 Several adapters, etc. are required in various combinations of the 1410 system units.
O Processing
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'BM 1620 INTERNATIONAL BUSINESS MACHINES CORPORATION

THE IBM 1620 is a compact, transistorized computer
which handles the formula encountered in solving
engineering and scientific problems in industry. System
is used for solutions of problems in petroleum, public
utilities, optics, general manufacturing, civil and gen-
eral engineering, and electronics. Features of this unit
are the 20,000-digit magnetic core storage, and the
Card Read Punch input-output unit.

SYSTEM COMPONENTS

General

Word Length: Character addressable, decimal.
Character Code: Binary coded decimal digits.
Pulse Repetition Rate: 20 microsecond cycle rate.

Central processor

Operation: The 1620 consists of two modular units, a
central processing unit and a paper tape reader-punch.

Computation speed:

Including
Storage access
(microseconds)

Addition or Subtraction ... 960 (10 digits)

Multiplication: - 17,700 (10 digits)
Division: . 16,800
Access time: - 20

The 1620 is a two (2) address system and times given
alone include access time to the two (2) operands and
the storing of the result. Divide time includes loading
dividends. In the arithmetic and logical unit, addition,
subtraction and multiplication are accomplished by
table look-up method in core storage. Division is ac-
complished by subroutine or optional direct divide
feature.

Checking features: Odd bit parity check of input,
output, and internal manipulations of data.

Table look-up arithmetic is used, with the table
stored in main memory of magnetic cores.

Arithmetic mode: Serial.

Timing: Synchronous.

Operation: Sequential.

The magnetic core storage of 20,000 to 60,000 digits
is individually addressable and can be made imme-
diately available for processing. All data placed into
the system is recorded in core storage as decimal digits;
alphabetic and special characters are handled auto-
matically, with each being stored as two decimal digits.

The 1623 core storage, models 1 and 2, allow expan-
sion of the initial 20,000 core storage unit. Model 1
furnishes an additional 20,000 positions, and model 2
an additional 40,000 positions. Addressing remains
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direct with the additional storage:
Basic system positions 00000-19999
With Model 1 00000-39999
With Model 2 00000-59999

Control console

The console is an integral part of the central proc-
essing unit and provides communication with the 1620
system. It consists of a console panel with lights, keys,
switches and a typewriter.

The console is used to:

Instruct the machine manually.

Display machine and program status indicators.
Display the contents of storage and registers.
Place data and instructions in storage.

Revise the contents of storage.

Alter machine functions.

Correct errors.

. Provide a log of manual operations.

The console panel displays the contents of registers
by means of small incandescent lights. The lights rep-
resent the digit present in each position of a register
and the on-off condition of internal check indicators.

Control keys are used to perform manual operations.
Signal lights associated with the control keys visually
indicate a specific condition of the computer.

Four program switches are provided on the console,
for manual control of branching where interrogated

by the ctared Brooram
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The console typewriter is an input-output unit for
direct input of data and instructions into storage. The
console typewriter provides print-out of storage data
as specified by the program. Continuous forms may be
used and line spacing may be set for single, double, or
triple spacing. Special line spacing is also available.

INPUT MEDIA
1621 paper tape reader

Reads standard eight-track alphameric characters
photoelectrically at a rate of 150 per second. The char-
acters are read from the tape serially, converted to
internal digit code, and transmitted to 1620 storage.
The eight-track tape used is one inch wide and the 1621
has a maximum reel capacity of 1,000 feet of tape. The
1621 can feed tape in the center of the reel, in strip
form, or from reel to reel.

Typewriter

A modified electric typewriter which makes a hard
copy record of data introduced into the system. See

1622 card read punch

Reads 80-column cards at a rate of 250 cards per
minute and punches 125 cards per minute. Input and
output is buffered, allowing data transfer in either

1622 CARD READ PUNCH

numerical or alphabetic mode to or from 1620 core
storage in 3.4 milliseconds. The remainder of the read
or punch cycle is available for processing. The 1622
has independent operating keys, lights, and power
switches.

Feeding is from opposing ends toward the center
where five (5) radial non-stop unloading stackers re-
ceive cards. The two (2) stackers near each teed are
used for that side of the machine; the first is the normal
stacker, and the second is for error selection. The cen-
ter stacker use is unidentified at this time.

OUTPUT MEDIA
921 paper tape punch typewriter
1622 card read punch

See above.

AUXILIARY COMPONENTS
IBM 1622 card read punch

Reads 250 cards per minute and punches 125 cards
per minute. The 1622 has a synchronizer for both input
and output, and allows complete overlap of reading,
computing, and punching. This unit has independent
control of each feed by stored program, automatic con-
version when reading or punching alphameric data,
and automatic checking of reading and punching.
Also, has five (5) radial type, non-stop stackers and
pocket selection.

Direct Division feature #47 is optional and allows
for 56 divisions per second in terms of ten (10) digits
by five (5) digits. Another optional feature is indirect
addressing, #493 which provides a means of address
modification that allows a saving of program instruc-



tions and compute time when the same address appears
in multiple instructions. It also is useful for subroutine
linkage.

PROGRAMMING

General: The 1620 uses a 12-digit instruction divided
into three parts (a two-digit operation code and two
five-digit addresses). This double address reduces the
number of instructions needed to perform an operation
and simplifies programming,.

For example, one instruction will locate, add, and
store the sum of two numbers, or branch to a sub-
routine area and store an address for return from the
subroutine. The operation code consists of two digits,
00 through 99, that instruct the computer to perform a
specific operation.

Variable length fields permit data to be fixed or
varied in length depending on the problem. Data can
be addressed as digits, fields, or records.

Instructions:

Number of digits per instruction: 12 fixed length.

Total number of operation codes: 36.

Instruction word format

Operation P Address Q Address

1 — 2 3 — 7 8 12

Symbolic programming, FORTRAN, and a program
library can be used on the 1620 system.

Symbolic programming provides for the use of sym-
bolic operation codes and addresses in the preparation
of programs.

FORTRAN, a mathematical language, automatically
compiles into the machine program and can be used in
conjunction with other IBM systems.

The program library has efficient programs for all
common mathematical functions. Utility routines are
available to aid in program testing.

1620

CENTRAL PROCESSOR

1623 CORE STORAGE

Cost, Power Requirements, and Physical Characteristics

Dimeansions Heat
Item Rent/mo. Purchase Comments inches Weight Power |dissipation
Ixwxh 1bs. kva B.c.u./hr.
1620 Central Processor $1,375 | $64,000| 63x44x44 1,210 10,000
1621 Paper Tape Reader . 200 9,100 | ... 31x26.5x44 350
1622 Card Read Punch 625 30500 | .. 57.5x30x45.5| 1,305 5,000
1623-1 Core Storage 800 39,500 20,000 61x27x44.5 830 2,000
Positions
1623-2 Core Storage 1,275 62,400 40,000 61x27x44.5 915 3,000
Positions
961 Paper Tape Punch 25 1,400 | .. Included
in 1621
47 Automatic Divide 55 2,400
493 Indirect Addressing ... 25 1,150
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IBM 7070 INTERNATIONAL BUSINESS MACHINES CORPORATION

THE BASIC IBM 7070 consists of an arithmetic and
program control unit, a control console, a magnetic
core storage control unit, a magnetic core storage unit,
an input-output synchronizer unit, an input-output
control unit, a card reader, and a card punch. The basic
system may be expanded by the substitution of a larger
core storage unit, by the addition of a tape control
unit, up to 12 magnetic tape units, a magnetic disk
storage control unit with up to 4 magnetic disk stor-
age (RAMAC) units, and up to 10 inquiry stations, as
well as multiple card readers, card punches, and line
printers. Transistors are the principal electronic com-
po f th
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SYSTEM COMPONENTS
General

Word Length: Fixed, 10 digits plus control digit.

Numeric Characters Per Word: 10 plus sign.

Alphabetic Characters Per Word: 5 plus sign (two
numerics for one alphabetic).

Character Code: Binary; two-out-of-five bits.

Timing: Asynchronous logic, sychronous input-output.

Pulse Repetition Rate: 250 kilocycles.

Central processor

Operation: Parallel, fixed point (floating point op-
tional).

Computation speed: (program and operands are in
memory).

Time
(milliseconds)
Fixed point

Add: 555555 to 555555 0.168



Time

(milliseconds)

Fixed point
Multiply: 555555 by 5555 0.708
Divide: 3086108025 by 5555 2.220

Access time: 0.006 milliseconds.

Checking features: Self-checking 2-out-of-5-bit char-
acter code. Validity checks on all internal transfers of
data.

Registers

Index registers: 99 addressable (10 digits plus sign)
registers located in core storage.

Arithmetic register: A ten digit plus sign register
used as intermediate storage during arithmetic oper-
ations.

Auxiliary register: A ten digit plus sign register used
to hold one of the operands during arithmetic oper-
ations. )

Accumulators: 3 registers used to hold the operands
and the results of arithmetic operations.

Priority register: Used to hold the address of the
next machine instruction to be executed in the main
program after finishing an automatic priority process-
ing operation.

Address register: Used to hold the address of the
next machine instruction to be executed.

Program register: Used to hold the instruction word
while the instruction itself is being executed.

Memory

The basic magnetic core memory (7301-1) has a ca-
pacity of 5,000 words. The core storage control unit
(7602) is used in conjunction with the core storage
unit. Six models of the core storage control unit are
available to provide switching and control for different
input-output configurations. An optional core storage
unit having a capacity of 9,900 words may be used in
place of the smaller memory unit.

Control panel

This unit is a part of the control console and con-
tains the indicators and controls necessary for operation
and control of all units.

INPUT MEDIA
Tape control unit (7604)

This unit is utilized to synchronize and control
information flow between the high speed memory
control and the tape units and/or disk storage units.
Either of two tape control units may be used with the
system. One unit (7604-1) provides two independent,
simultaneously-operating data channels, which may
each have up to six magnetic tape units attached. The
other unit (7604-2) provides one data channel which
may have up to six magnetic tape units attached. Each
data channel can be utilized by the disk storage units.
Magnetic tape units (729-2 and 729-4) may be con-

nected to the tape control unit in any combination up
to a total of six tape units per data channel.

Magnetic tape unit (729-2)

Maximum number per system: Any combination of
tape units (729-2 or 729-4) up to a total of 12 units.

Packing density: 200 or 556 characters per inch.

Number of channels: 7.

Record length: Variable.

Record gap: 34 inch.

Tape speed: 75 inches per second/15,000 or 41,667
characters per second.

Rewind time: 1.2 minutes.

Start-stop time: 10.8 milliseconds.

Change tape time: 174 minutes (approx.).

Physical characteristics of tape:

Composition: Mylar.
Length: 2,400 feet.
Width: V5 inch.

Error detection: Parity check, horizontal and vertical.
Two-gap read-write head which reads characters as
they are written on tape and immediately checks
them for validity.

Magnetic tape unit (729-4)

Maximum number per system: Any combination of
tape units (729-2 or 729-4) up to a total of 12 units.

Packing density: 200 or 556 characters per inch.

Number of channels: 7.

Record length: Variable.

Record gap: 3 inch.

Tape speed: 112.5 inches per second/22,500 or 62,500
characters per second.

Rewind time: 0.9 minutes.

Start-stop time: 7.3 milliseconds.

Change tape time: 115 minutes (approx.).

Physical characteristics of tape:
Same as tape unit (729-2).

Error detection: Same as tape unit (729-2).

Input-output synchronizer unit (7603-3)

This unit contains the synchronizing circuits for the
printer and the punched card equipment. This unit
is available in 27 different models for different input-
output configurations.

Input-output control unit (7600-1)

This unit is used in conjunction with the input-
output synchronizer unit. It serves as the synchronizer
storage for the printer and the punch card equipment
and contains the circuitry for the synchronizer timing
and control. It also contains all the timing and control
circuitry for the control console.

Magnetic disk storage control unit (7605-1)

This unit provides the control circuits for connect-
ing up to four disk storage units to the system. Con-
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nection of a disk storage unit to one of the two data
channels of the magnetic tape control unit is effected
in this unit. Only one disk storage unit may operate
on a data channel at one time.

Magnetic disk storage (RAMAC) unit (7300)

This unit contains 50 metallic disks coated with mag-
netic material on each side. The disks are 24 inches in
diameter, are evenly spaced on the same vertical shaft,
and rotate at 1,200 revolutions per minute. There are
three independent access arms. Each arm is forked and
carries two read-write heads, one for each side of the
disk. This unit is available in 2 models having different
recording densities.

Maximum number of units: 4.

Disks per unit: 50.

Tracks per disk: 200 or 400.

Digits per track: 600.

Total addressable locations: 10,000 or 20,000 per unit.
Total digit storage: 6,000,000 or 12,000,000 per unit.
Access time:

Intertrack seek, adjacent track on same disk — 105

milliseconds (max.).

Intertrack seek, nonadjacent track on same disk —

235 milliseconds (max.).

Interdisk seek — 850 milliseconds (max.).
Error detection:

Comparing the actual position of an access arm with

the desired position.

Character code check (2-out-of-5).

Comparing the information written on the disk with

the information transferred from core memory.

Card reader (7500-1)

This unit is the primary input for the system. It
mechanically senses 80-column punched cards (alpha-
numeric information) at a rate of 500 cards per minute.
Three reading operations are performed; the first two
sense and arrange the format and the third is used for
data input to the system. The card stacker is a vacuum
operated, drum type and can offset selected cards. Data
can be arranged by plugboard wiring.

Electric typewriter

This unit is associated with the control console and
provides the following services:
1. Prints out the contents of any addressable loca-
tion upon command.
2. Provides the facility to enter or modify instruc-
tions and/or data.
3. Automatically creates a complete record of all

console actions which may affect the program.

4. Prints messages under control of the stored pro-
gram.

5. Automatically writes a record of all machine
halts, as they occur.

OUTPUT MEDIA

Magnetic tape
As previously described.

Magnetic disk storage
As previously described.

Card punch (7550-1)

This unit punches 80-column cards (alpha-numeric
information) at a rate of 250 cards per minute. Card
reading is performed immediately following the punch-
ing for an accuracy check. The card stacker is a vacaum
operated, drum type and can offset selected cards. Data
can be arranged by plugboard wiring.

Line printer (7400-1)

This unit prints out information at a rate of 150
lines per minute, 120 characters per line during each
print cycle. Eighty of these characters may come from
core storage and the others may be emitted through
plugboard control. Format is arranged by plugboard
wiring and a 12-channel program tape.

Electric typewriter
As previously described.

AUXILIARY COMPONENTS
Inquiry station (7900)

Up to ten inquiry stations may be connected to a
system. The inquiry station is provided with one input-
output, format-selecting program tape. Each program
tape provides three input-output formats. The operator
may select any one of these three formats for input.
The computer may select any of the formarts for out-
put. Inquiry is limited to 10 words of which one is a
control word. For input this word is automatically pro-
vided by the program tape. On output the control word
is provided by the computer. Inputs and outputs are
typed at a maximum rate of 10 characters per second.

PROGRAMMING

General: The IBM 7070 uses a single address type of
instruction.
Instructions:
Number of instructions per word: 1.
Number of digits per instruction: 10 plus sign.
Total number of operation codes: 200.

Instruction word format

Indexing Field

Operation word definition Address

01 2

|
l Sign
I

304 (506(7]8]09




Cost, Power Requirements, and Physical Characteristics

Maintenance Dimensions Weight Power Heat

Item Rent/mo. Purchase m inches 1bs. kva dissipation
Ixwxh B.t.u./hr.
7150-1 Console .. ... . $ 300 | $13,050 $15.50 66x33x40 350 .02 800
7301-1 Core Storage Unit ... | 3,500 | 160,000 31.25 29%x56x69 | 2,200 1.4 6,500
7600-1 Input-Output Control Unit .| 1,400 63,000 41.00 29x56x69 | 2,200 0.9 5,500

7601-1 Arithmetic and Program Control
Unit 3,000 | 138,100 87.50 29x56x69 2,200 0.4 4,400

7602-2 Core Storage Power and Control
Unit 2,000 92,650 37.25 29x56x69 2,100 0.4 2,600
7603-3 Input-Output Synchronizer Unit ...| 1,350 62,050 31.25 29x56x69 | 2,200 0.9 5,400
7604-1 Tape Control Unit . | 2,700 | 122,550 86.75 29x56x69 2,200 0.3 4,200

7605-1 Magnetic Disk Storage Control
Unit 3,900 | 174,000 36.75 29x56x69 1,600 0.3 2,000

7300-1 Magnetic Disk Storage (RAMAC)
Unit 975 62,200 194.00 62x30x71 2,000 3.7 9,100

7300-2 Magnetic Disk Storage (RAMAC) |

Unit 1,500 74,800 306.00 62x30x71 2,000 3.7 9,100
7400-1 Line Printer 950 41,500 40.50 60x31x49 | 1,600 1.7 4,800
7500-1 Card Reader . 400 18,000 44.75 29x35x43 | 1,000 1.5 4,400
7550-1 Card Punch __ 550 24,600 36.75 29x35x43 800 1.7 4,800
7900-1 Inquiry Station 250 10,300 26.75 48x30x29 200 0.2 600
729-2 Magnetic Tape Unit ... 700 27,500 202.00 29x33x69 1,200 1.5 3,900
729-4 Magnetic Tape Unit | 900 48,500 191.00 29x33x69 | 1,200 1.5 3,900

1 For purchased equipment only. Based on age of equipment in months (0-36 month rate shown).

Tlectric
Typewriter

A

Control
Console
(7150-1)

Punch
(7550-1)

Input/Output Control Unit (7600-1)

A

Input/Output Synchronizer Unit (7603-3)

Core Storage Core Storage
Unit Control
(7301-1 or 7301-2) Unit

A

(7602)

Arithmetic
& Program

Control Unit (7604)

Control Unit (7601-1)

Magnetic
Tape Unit
(729-4)

Disk Storage
Control Unit
(7605-1)

Disk
Storage Unit
(7300)

BLOCK DIAGRAM OF IBM 7070

143



144

IBM 7074

THE 7074 Data Processing System is one of seven
advanced solid-state computers manufactured by this

company. It has expandable modular component. Any
IBM 7070 can be converted in the field to a 7074 by

can be converted in the field toc a 7074 by
replacement of three 7070 modules with two 7074
COmpOnEnts.

Like the 7070, the 7074 has punched card, magnetic
tape, or card-tape-RAMAC combinations. Other fea-

INTERNATIONAL
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tures of both the 7070 and the 7074 are automatic
priority processing; automatic simultaneous read, write
and compute; scatter read or write in magnetic tape

and a ¢ fulle
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program library.

The following compaiison of processing speeds
indicates the major difference between the 7070 and
7074 systems:
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Processing Speed Comparison in Milliseconds
Type Operation Digits 7070 [ 7074
Fixed Point: |
Add/Subtract: . 6+6 .060 | .001
Multiplication: ... 10X 5 610 | .043
Division: ... 5 digit quotient | 1.750 | .070
Logical Decisions: .. .036 | .004
Floating Point:
Add/Subtract: . 8+8 212 .016
Multiplication: ____. 8x8 1.019 | .060
Division: ... 5 digit quotient | 2.57 | .096

The 7074 is roughly six times faster internally, two
times faster on through-put, and 10 to 20 times faster
in scientific computing.

Core -storage access time on the 7074 is four
microseconds, and the core-to-core transmission rate
is 1,250,000 digits per second.

SYSTEM COMPONENTS

General

Only the changes in the 7074 are reported here, the
balance of components are identical to those reported
for the 7070 system.

7104 high-speed processor

This unit replaces the 7601 unit in the 7070 system.
The 7104 performs arithmetic, logical and other pro-
gramming operations, and has high-speed circuitry,
high-density circuit packaging, full parallel arithmetic,
and circuits for control of 7301 Core Storage, models
3 and 4. The following 7104 models are available based
on the number of magnetic tape channels desired:

Model Tape Channels
7301 Model 1 for card-only systems
Model 2 1
Model 3 2
Model 4 3
Model 5 4

Optional high-speed Floating Decimal Arithmetic
is available which allows the 7074 system to perform
arithmetic operations on numbers having a wide range
of values and written in floating decimal form.

7301 core storage, models 3 and 4

These models have four microsecond memory
cycles for the 7074 system, and may be field changed
from the 7301, model 1, and 7301, model 2, of the
7070 system respectively.

Model 3 — 5,000 words

Model 4 —9,990 words

7602, core storage conirol, model 6

One 7602, model 6 is required with each 7074
system.

See page 147 for schematic diagram of 7070 and
7074 systems.

AUXILIARY EQUIPMENT

The IBM 1401 Tape System relieves the 7074 (and
the 7070) system of many processing functions. See
report on 1401 Systems.

Other units that may operate auxiliary with the 7070
or 7074 system are:

714 Card Reader with 759 Card Reader Control

722 Card Punch with 758 Card Punch Control

774 Tape Data Selector with 519, 407, or 408

720 Printer with 760 Control and Storage, Model 1

730 Printer with 760 Control and Storage, Model 2

717 Printer with 757 Printer Control

7765 Paper Tape to Magnetic Tape Converter

PROGRAMMING
Programming Languages and Systems:

Autocoder

Simplifies coding, eliminates most sources of coding
errors.
Input-output control system

Provides macro-instructions for all basic input-output
functions.

SPOOL system

Automatically schedules and executes SPOOL oper-
ations concurrently with other programs.

FORTRAN

A mathematical language for programming scien-

tific applications.
Programs written in FORTRAN and FOR TRAN-
SIT for other systems can be assembled for the 7070.

Sort and merge

Full flexibility for any application.
As fast and efficient as custom-made programs.

Report generator

Generalized program permitting report preparation
from any tape file containing the basic data.
Utility programs

A library of programs to simplify machine operation
and aid in program testing.
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Instruction word format

Indexing Field
Operation Word Definition Address
Sign| 0| 1| 2| 3| 4] 5|6 7| 8| 9

Cost, Power Requirements, and Physical Characteristics

Unit Reant/mo. Purchase Maintenance Dixil:xeclil:ei;ms Weight Powet dissI;I;re:t!ion
lxwxh 1bs. a B.t.u./hr.

72911 M. T. Unit $700 | $27,500 " 29x33x69 1,160 1.62 | 3,900
7291V M. T. Unit 900 48,500 | 29x33x69 1,160 1.62 | 3,900
7150 Console Control 300 13,050 | 66x33x40 350 .02 800
7300-1 Disk Storage ... ... 975 62,200 | 62x30x71 2,000 3.7 9,100
7300-2 Disk Storage ... 1,500 | 74,800 | e 62x30x71 2,000 | 3.7 9,100
7400 Printer ... 950 41,500 | o 60x31x49 1,600 1.7 4,800
7500 Card Reader _. 400 18,000 | .. .. 29x35x43 1,000 L5 4,400
7501 Console Card Reader .| 75 3,700 | 29x33x39 200 0.3 800
7550 Card Punch 550 | 24,600 | 29x35x43 800 1.7 4,800
7600-1 Input-Output Control ... 1,400 | 63,000 29x56x69 2,000 | 0.4 5,500
7600-2 Input-Output Control 800 33,000 | 29x56x69 2,000 0.9 5,500
7603-1 Input-Output Synchronizer ... 1,000 46,050 *) 29%56x69 2,000 0.9 5,400
7603-2 Input-Output Synchronizer 1,300 59,250 | oo e
7603-3 Input-Output Synchronizer ... 1,350 62,050 |
7603-4 Input-Output Synchronizer ... 1,650 75,250 | oo ]
7603-5 Input-Output Synchronizer ... 2,000 | 91,250 | e e
7603-6 Input-Output Synchronizer | 1,700 | 78,050 ||
7603-7 Input-Output Synchronizer . 1,600 | 72,450 ||
7603-8 Input-Output Synchronizer ... 1,950 88,450 | ..o ]
7603-9 Input-Output Synchronizer ... 2,300 | 104,450 | | SURNN ISR IO
7604-1 Tape Control ... 2,700 | 122,500 | ... 29x56x69 2,000 0.3 4,200
7604-2 Tape Control ... 1,850 | 94,000 |._....._...... 29x56x69 2,000 | 0.3 4,200
7605-1 Disk Store Control ... .| 3,900 | 174,000 | .. 29x56x69 1,600 0.3 2,000
7900 Inquiry Station .. 250 10,300 | 48x30x29 200 | 0.2 600
7104-1 High-Speed Processor® ... 7,300 | 313,000 CY e e
7104-2 High-Speed Processor .| 7,400 | 317,000 e ]
7104-3 High-Speed Processor .| 7,500 | 321,000 (G0 TR S I I
7104-4 High-Speed Processor .| 7,700 | 329,000 (G TR S ISR IS S—
7104-5 High-Speed Processor ... | 7,800 | 333,000 G ]
7602-1 Core Storage Control .. 1,200 49,400 | ... 29x68x69 1,800 0.4 1,900
7301-3 Core Storage* 4,700 | 208,600 *) 29x68x69 2,300 1.4 6,600
7301-4 Core Storage ... 8,000 | 334,000 * 29x68x69 1,500 1.4 6,600

1 Maintenance and parts included in rental prices.

2 See chart explaining Models of 7603 Input-Output Synchronizer.
The typical 7074 system requires 29.14 KVA of power. The average

gy
B2

retom

stem P enta 22

orice: monthly renral $20.300; purchase, $1 284 350
ce: monthly renral, $29,300; purchase, §1,284,350.

3 These units, the 7104 and the 7301 in the several shown capacities,
provide the increased power of the 7074 system. See breakdown
specification on preceding pages.



7605

7300
Disk Disk Storage
Storage Control As many as
Units As many as 6 (Standard)
:A « 729 2r(]S:)c?é:>r::‘)mql)‘ or 10 {Optional)
g l2 Tape
5 E Units
(]
729 7y ©
Tape Model 5 Model 6
Units As many as (7070) (7074) Channel 3
6 (Standard) Tape Tape
or 10 (Optional) Control Control
Channel 4
y \
As many as
6 (Standard)
or 10 (Optional)
y 7 LEGEND
s 7602 C(::ore | —> One -way serial transmission
torage Contro
7301 ~—» Two-way serial transmission
Magnetic Core Storage —_— oo
Models 1 & 2 Models 3 & 4 ~—» Two-way parallel transmission
6 usec 4 usec
(7070) (7074)
A
Y
7601 7104
Arithmetic and High-Speed
Program Control Processor
(7070) (7074)
As many
A A 7900 as 5
Inquiry
(:7]50i Stations
onsole 7600 Circuit Control
[ Y As many
* 7600 Drum . %3
J Inquiry
7501 Console y Stations
Card Reader
7500 7603 7550
Card Readers o g‘p;: " Card Punch As many
utpu as 3
Sync.
7400

As many as 3

* Used with the Tape - Oriented Configuration

Printer

BLOCK DIAGRAM OF IBM 7074
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IBM 7080

A GENERAL PURPOSE COMPUTER designed for
both commercial and scientific applications. System
will process IBM 705 I, II, or III programs unaltered,
and can be expanded to 160,000 positions of core stor-
age. Complete solid-state construction.

SYSTEMS COMPONENTS

General

Internal data representation: Seven-bit coded decimal.
Alphanumeric character/words: Variable data field

1onosh
Winigui.

Single address instructions: Five character.

Read and interpret time, instructions: 2.18
microseconds.

Timing: Synchronous and asynchronous.

INTERNATIONAL BUSINESS MACHINES CORPORATION

Central procesor

Operation: Simultaneous core-to-core transmission,
reading, writing, and computing; core-to-core trans-
mission at rate of 1,146,000 characters per second;
automatic built-in subroutines include an interrupt
system, a store-for-print, and a concurrent transmit.

Computation speed: (program and operands are in
memory).

Time

(microseconds)
Fixed point

Additions or Subtractions: 6 digits ... 12.8
Multiplications: 6 X G digies . 140
Divisions: 20 <+ 20 digits ... 210
Logical decision per second: ... 303,000



STORAGE

IBM 7305 central storage and input-output control
has centralized control for two or four input-output
channels; all channels can be used simultaneously;
contains an accumulator, auxiliary storage, channel
auxiliary storage — for priority processing — and com-
munications storage, each consisting of 256 character
positions.

IBM 7302 core storage has 2.18 microsecond cycle
rate in either of two models:

Model 1 — 160,000 alphameric characters, or

Model 2 — 80,000 alphameric characters.

Access

Media Number of characters (microseconds)
Core 40,000; 80,000; 160,000 2.18
Core (fast registers) 1.09

Magnetic tape

Number of units that can be connected: 50 units.

Number of characters per linear inch: 200 or 556.

Channels or tracks on tape: Seven.

Blank tape separating each record: 0.75 inch.

Tape speed: 75 or 112.5 inches per second.

Transfer rate: 15,000, 22,500, 41,667, 62,500 characters
per second.

Start-stop time: 10.8 or 7.3 milliseconds.

Length of tape reel: 2,400 feet.

Console

IBM 7153 Console has visual display of binary coded
decimal and digits; a keyboard for data entry and
instruction execution, and for manually initiated
interrupt; load button for simplified program looking.
Typewriter with an output rate of 600 alphameric
characters per minute.

INPUT-OUTPUT MEDIA

One or two IBM 7621 Tape Control units may be
used per system, and each unit is associated with two
input-output communication channels. Ten magnetic
tape units — Types 729 II or 729 IV — may be used
with each channel.

The IBM 7622 Signal Control provides for use of
any ten (10) additional input devices shown in Chart II
page 150

OFF-LINE SYSTEM COMPONENTS

Card to tape

IBM 714 Card Reader. 250 cards per minute,
IBM 1401 Tape System. 800 cards per minute.

Tape to card
IBM 722 Card Punch.

IBM 774 Tape Data Selector with IBM 519. 100 cards
per minute.

IBM 1401 Tape System. 250 cards per minute,

Tape to printer

IBM 717 Printer. 150 lines per minute.

IBM 774 TDS with IBM 407, 408, or 409. 150 lines
per minute.

IBM 720 Printer — Model 2. 500 lines per minute.

IBM 1401 Tape System. 600 lines per minute.

IBM 730 Printer — Model 2. 1,000 lines per minute.

Paper tape to magnetic tape

IBM 7765 Converter. 150 characters per second.

Tele-transmission

IBM 65 Card-to-Card.
IBM 1001 Card-to-Card.
IBM 7701 Magnetic Tape-to-Tape.

PROGRAMMING

Several program languages and systems are available:

1. Autocoder III — An advanced language to sim-
plify programming by providing macro-instruction
format and field definition. A library of these pretested
macro-instructions is available.

2. FORTRAN — A program language in which
problems are stated in symbolic form resembling that
of ordinary mathematics.

3. Decision Making — A language which expresses
a program decision by sentence-type statements, that
can be used with other available language to extract
items for processing.

4. File Maintenance and Report/File Writing— A
special language for programming report preparation
and summaries, and for updating tape files.

5. Input-Output Package — This system facilitates
use of simultaneous read/write/transmit/process fea-
ture of the IBM 7080.

6. 7080 Processor — Phase I connects a program
written in any language or combination to Autocoder
II1. Phase II is a ready-to-run machine language pro-
gram. The processor also permits use of future lan-
guage such as the IBM Commercial Translator.

7. Utility Programs — A library of service programs
available individually or as part of an integrated test
system.

8. Sort-Merge — Generalized programs equally as
efficient and fast as custom-designed programs.

Instruction word format

Address with Zone Bits

Operation as indicators
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CHART 1

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power |dissipation
lxwxh 1bs. kva B.t.u./hr.
7102 Arithmetic Logic ... $14,500 |$685,000 ") 56x30x69 2,200 09 |
____________________ 56x20x69 1,800 | . ]
.................... 56x20x69 1,800 | ]
7153 Console . . 1,560 2506006 . 91x58x44 1,160 | ]
7302-1 160,000 Core Storage ... 17,500 | 840,000 | .. 56x30x69 2,150 | 9,560
7302-2 80,000 Core Storage ... 10,000 | 480,000 | . 56x30x69 2,150 | . 9,560
7305-1 Central Store 1/0 Control 2 .. . 7,300 | 345,000 | ... 56x30x69 2,200 | . 9,850
7305-2 Central Store 1/0 Control 4 .________ 8,400 | 395,000 | . 56x30x69 2,200
7621 Tape Control' . 3,300 | 147,000 56x30x69 2,730
7800 Power Convert' ____. 700 25,000 56x30x69 1,800 320 | .|
7801 Power Control' . . .. 900 35000 ... 56x30x69 1,200
729 11 Magnetic Tape ... 700 | 27,000 . 29x31x69 950 1.6 3,900
729 IV Magnetic Tape .. ... 900 | 48,500 ... . 29x31x69 950 | 1.6 3,900

1 The rental rates include customer engineering maintenance and parts and cover the first 176 hours a month the system is in use.'Each hour of
use thereafter is subject to a rate of 1/176th of 40%. A maintenance contract is available for a purchased system at rates per a published schedule.

A typical IBM 7080 System: Purchase price, $2,200,000; rental, monthly, $48,000.

CHART 2
IBM 7622 Signal Control Units

Cost, Power Requirements, and Physical Characteristics

I

Item Rent/mo. Purchase Maintenance D'?:c!l‘:e!:m Weight ’ Power diséﬁ:e:t!ion
Ixwxh 1bs. kva B.t.u./hr.
7622 Signal Control' .. $1,500 | $26,000 | 35x33x58 9200 3.2 9,000
744 Magnetic Drum Control .| . __ 44%x32x67 1,530 | 13.2 5,460
734 Magnetic Drum Storage 1-1 65x32x67 | 1,850 | ... 17,400
754 Magnetic Tape Control 60x32x67 | 2,350 6.3 9,660
727 Magnetic Tape 1-10 .. 29x31x69 950 | 2.3 | 4,100
757 Printer Control ... 60x32x67 | 2,160 | 385 | 13,700
717 Printer 1-1 71x33x49 | 2,260 | 14,000
758 Punch Control 60x32x67 | 2,170 | 12.3 | 13,660
722 Card Punch 1-1 52x25%50 1,220 6,830
759 Reader Control 60x32x67 | 2,160 | 10.0 8,250
714 Card Reader 1-1 | 47x33x54 1,150 | .. 9,680
760 Control 63x32x67 2,790 | 10.0 | 24,000
727 Magnetic Tape 1-2 . 29x31x69 950 23 4,100
720-2 Printer 1-1 97x37x61 1,600 2.3 | 10,000
735 Control 63x31x71 | 1,300 3.3 | 11,000
730-2 Printer 1-1 ___ 109x37x61 1,900 1.0 4,000
747 Control 44x32x69 | 2,000 | 15.0 5,900
407 Printer 1-1 73x31x51 | 2,620 | ... 5,630
408 Printer 1-1 73x34x56 | 2,730 || 6,000
409 Printer 1-1 73x32x56 | 2,990 | .. 6,000
519 Punch 1-1 . 53x25x49 1,180 | 4,000

777 MT.Control 1-8 e

1 The rental rates include customer engineering maintenance and parts and cover the first 176 hours a month the system is in use. Each hour of
use thereafter is subject to a rate of 1/176th of 40%. A maintenance contract is available for a purchased system at rates per a published schedule.

A typical IBM 7080 System: Purchase price, $2,200,000; rental, monthly, $48,000.



IBM 7090 INTERNATIONAL BUSINESS MACHINES CORPORATION

THE IBM 7090 SYSTEM is designed and used for
scientific and commercial data processing, real time
flight control, safety and impact prediction calcula-
tions, and message processing.

Features include compatibility with IBM 704 and
709 systems, several programming code sets and fast
memory. The system has overlap of input-output oper-
ations with low memory interference rate, and auto-
matic interrupt facilities permitting 1/0 devices to
interrupt main programs as required. Special features
and attachments are: cathode ray tube pictorial output,
clocks, extended precision arithmetic, direct data 1/0
devices, and others.

Speed

Average execution times for instructions (including
storage reference) are:

(microseconds) (microseconds)

Fixed point Floating point
Add or Subtract ... 4.8 16.8
Multiply .. 38. 34.
Divide 48. 43.2

All logical operations are at a speed of 4.8 micro-
seconds.

SYSTEMS COMPONENTS

Central processor unit — 7100

The 7100 contains the arithmetic and stored program
control circuits for the 7090 system. Computation is
performed in parallel, using a 36-bit fixed word length.

Instructions are provided to simplify the conversion
of decimal or other coded input-output. Over 200 oper-
ational instructions are provided, including fixed-point
arithmetic, floating point arithmetic, logical operations
on information in registers and storage, control and
testing, input-output, shifting, and numerous indexing
operations.

Other instructions are provided for number system
conversion and automatic table look-up operations,
facilitating compiling, interpretation, variable length
multiplication and division. Thirty-six (36) internal
sense indicators allow program flexibility, indirect
addressing, and automatic floating-point overflow-
underflow trap.

Control for independent data transmission is pro-
vided, permitting concurrent data transmission without
logical interference with the computer.
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Arithmetic section: This section of the Central Proc-
essing unit consists of a storage register, an accumulator
register, and a multiplier-quotient register, each with
a capacity of 35 bits and sign, and a 36-bit sense indi-
cator register. The accumulator register has two (2)
overflow positions. The accumulator and multiplier
registers are coupled when multiplying or dividing to
store a 70-bit signed product or dividend. They may
also be coupled to shift information left or right.

Index registers: Three index registers provide auto-
matic indexing, and make possible automatic address
modification and loop control within programs. Each
register has 15 positions.

Automatic priority processing: The data channel
trap feature gives the programmer a tool with which
to control input-output operations. The data channel
signals the Central Processing unit upon completion of
an input-output operation or an error condition. The
program may then provide for further input-output
operation without complex timing conditions, or pro-
ceed to a connective action.

Checking features:

Magnetic tape: Horizontal and vertical parity
check while reading and writing. Verification of
tape writing by two-gap head, and dual level sensing.

Line printers: Echo checking for each character
printed on the 717, 407, 408, and 409 printers.

Arithmetic and logical units: Accumulator over-
flow check, divide check on fixed point division,
floating point overflow and underflow check, and
data channel tape check.

Core storage — 7302

The 7302 has 32,768 words of high-speed core stor-
age. Random access to any of the 36-bit words requires
2.4 microseconds, including the time to execute a com-
plete read and rewrite cycle. All storage locations are
directly addressable.

Console control — 7151

This is a separate unit containing indicators, switches,
keys and register displays. Information in any storage
location or register can be displayed and/or changed
by manual insertion through the entry keys and
switches.

Multiplexor — 7606

The 7606 accomplishes all data switching necessary
to store data in core storage in the 7090 Data Process-
ing System. Data channels and the Central Processing
Unit transmit all data to and from core storage through
the 7606. A maximum of eight (8) 7607 Data Channels
may be attached to the 7606.

Data channels — 7607, models 1 and 2

The 7607 contains the control circuits, registers and
counters to provide simultaneous and independent
transfer of information between input-output units and
core storage via the 7606 Multiplexor in the 7090 Data
Processing System. At least one (1) is necessary for each
system and a maximum of eight (8) can be attached to
the 7090 system. Each channel has a 36-bit shift reg-
ister and a 36-position data register which transfers
data to or from core storage through the Multiplexor
in a 36-bit parallel operation. There are two (2) models
of the 7607:

On Model 1 up to ten (10) magnetic tape units may
be attached. Tape units 729 II or 729 IV may be inter-
mixed with no address restrictions. This model also
will handle three (3) card units. (711 Card Reader, 716
Printer, and 721 Card Punch.)

Model 2 performs the same functions for tape units
as the Model 1 but no on-line card units can be
attached.

All data channels can operate simultaneously and
concurrently with computation, with no logical inter-
ference. A channel may be reading or writing at any
time, regardless of the operation of other channels;
however, only one (1) input-output unit per channel
may be in independent operation.

After an input-output unit and its associated data
channel have been selected by an instruction of the
stored program, control of the data transfer between
input-output units is relegated to the 7607. Associated
with each data channel are counters, registers, and
control and test circuits to permit it to operate inde-
pendently of the Central Processor unit. However,
synchronous or asynchronous intervention, control, or
supervision of the data channels can be obtained by
instructions in the program. The 7607 rate of operation
is controlled by the rate of operation of the input-
output units attached to it. 2.4 microseconds are re-
quired to transfer a 36-bit word of data between any
data channel and core storage.

Data channel console — 7617

This unit provides for greater input-output flexi-
bility between the 7090 system and the operator. It can
be located up to 50 feet from the Data Channel unit.
Several operations can be performed by this console:

1. Data transmission.

2. Non-data tape.

3. Loading.

4. Storing.

Power converter 7608 and control 7618

The units of the 7090 system convert power from 60
cycle AC to well-regulated 400 cycle AC, and complete
the system.



INPUT-OUTPUT MEDIA

Magnetic tape unit — 729 Il or magnetic tape unit
—729 IV

Up to eighty (80) can be used with the 7090 data
processing system. Transistorized 729 II units provide
large capacity input-output for storage of data or pro-
grams in the 7090 system. Tape can be read in a for-
ward direction; dual-density feature allows reading or
writing at either 15,000 or 41,667 characters a second
under stored program control. Recording density is
then either 200 or 556 characters to the linear inch.
Other features are identical to those of the 729 I Mag-
netic Tape units previously described.

Magnetic Tape units, 729 1V, are transistorized,
high-speed, large capacity input-output for storage of
data or programs. Tape, which may be read or written
in a forward direction, has dual-density feature for
reading or writing at either 22,500 or 62,500 characters
a second. Recording density is either 200 or 556 char-
acters to the linear inch. Other features are identical to
those of the 729 II tape units previously described.
Both 729 1I and 729 IV can be intermixed in the 7090
with no address restrictions.

Card reader — 711

Cards are read into the machine in parallel at a rate
of 250 cards per minute from a hopper with a capacity
of 800 cards. Feeding mechanism has two sets of 80-
column reading brushes. Any 72 columns of a card
can be selected through a wired program to read into
core storage as two 36-bit words. The cards can be in
binary code or in any other code, which is translated
into binary code by the computer.

Printer — 716

The 7607 Data Channel Model 1 provides functional
controls for the 716 and a mixed program is also used.
Printing speed is 150 lines a minute, with 120 printing
positions each having 72 characters for printing digits
0-9, 26 letters, and 11 special characters. A check of the
numerical portions of all characters printed is made by
comparing the print wheel echo impulse against the
information sent to the 716 Printer. A line of printing
is spaced ten characters to the inch with a maximum
width of 12”. Line spacing is 6 or 8 lines-to-the-inch,
single spaced. Single and double line spacing, and form
skipping, is controlled by the wired program.

Card punch — 721

Cards are punched in parallel at a maximum rate of

100 cards per minute, and information can be punched
into the desired card columns in binary, decimal, or
other codes established by programming. Seventy-two
(72) columns can be punched from computer control
at one time. The 721 Card Punch contains 80 punch
brushes, and can be used off-line for gangpunch
operations.

AUXILIARY COMPONENTS

Card-to-tape — BCD or binary data

250 cards per minute with the IBM 714 Card Reader
with column binary feature.®

800 cards per minute with the IBM 1401 Tape Sys-
tem with column binary feature.®*

Tape-to-card

100 cards per minute with the IBM 722 Card Punch.®

100 cards per minute with the IBM 774 TDS and
IBM 519.*

250 cards per minute with the IBM 1401 Tape Sys-
tem (BCD or binary with the column binary feature).**
Tape-to-printer

150 lines per minute with the IBM 717 Printer.*

150 lines per minute with the IBM 774 TDS and
IBM 407, 408 or 409.*

500 lines per minute with the IBM 720 Printer,
model 2.*

600 lines per minute with the IBM 1401 Tape
System.** .

1000 lines per minute with the IBM 730 Printer,
model 2.

*Used with IBM 727 or 729 I Magnetic Tape Units.
*xUsed with IBM 729 II or 1V Magnetic Tape Units.

PROGRAMMING

Share 709 (SOS) is the main programming method
for the 7090 Data Processing System. It is composed of
four distinct parts:

1. Share compiler assembler translator (SCAT).

2. The program testing and correcting system.

3. The input-output system.

4. The MOCK Donald control system.

Fortran, Formula Translation System, may also be
used with the 7090 system.

Instruction word format

OP Code Flag Tag Address

S1 — 11 12 — 13 12 — 21 22 — 35
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Cost, Power Requirements, and Physical Characteristics

Item Rent/mo. Purchase Maintenance Di?:lec‘lllseisons Weight Power dissI;I;:ttion
1xwxh Ibs. kva B.t.u./hr.
7100 Central Processing ... $16,975 | $707,500 M 60x56x69 4,450 | 3.18 7,240
7302 Core Storage 19,800 | 950,000 | ... .. 56x30x69 2,450 | 8.03 |19,400
7151 Console Control ... 1,225 61,700 | ... 60x41x44 650 71 1,570
7606 Multiplexor B 3000 156300 56x30x69 1,500 73 1,550
7607-1 Tape and Card Data Channel ... 4,500 | 208,400 | 56x30x69 2,290 153 | 3,590
7607-2 Tape Data Channel _____________. 3,500 169,900 | ... 56x30x69 2,290 153 | 3,590
7617 Data Channel Console ... | 225 30x17x30 110 |
711-2 Card Reader 800 32,000 | ... 32x30x32 560 | ... 2,600
721 Card Punch . 600 25,000 | . 40x26x50 670 | . 3,070
716 Printer ... . 1,200 54,200 | . 59x30x47 1,910 | 5.4 7,150
729 11 Magnetic Tape .. 700 27,500 | 29x31x69 950| 1.6 3,900
729 IV Magnetic Tape .| 900| 48,500 ... 29x31x69 950| 1.6 3,900
7608 Power Converter ... .| 1,600 60,000 | ... 61x29x58 1,680| 8.69 | 19,800
7618 Power Control 1,600 60,000 | .. 50x30x69 1,150 .20 500

' The rental rates include customer engineering maintenance and parts, for the first 176 hours a month the system is in use. Each hour of use
thereafter is subject to a rate of 1/176th of 40%. A maintenance contract is available for purchased equipment at rates per a published schedule.

A typical IBM 7090 System: Purchase price, $2,898,000; rental, monthly, $63,500.
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ILLIAC (Illinois Automatic Computer) is a large scale,
general purpose digital computer of vacuum tube con-
struction. Input to the system is by paper tape; output
is by paper tape page printer, and cathode ray tube.

ARITHMETIC UNIT
Includi Excluding

Storage access  Storage access
(microseconds) (microseconds)

Add: 93 40
Multiply: 665-865 620-820
Divide: 950 900

Construction: Vacuum tubes.
Rapid access word registers: 6.
Arithmetic mode: Parallel.
Timing: Asynchronous.
Operation: Sequential.
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The figures for operation time including storage
access include the access time for the operand and pro-
rated access for the instruction.

STORAGE

Electrostatic (CRT)

Words: 1,024.
Digits: 40,960.
Access: 18 to 36 microseconds.

Magnetic drum

Words: 12,800.
Digits: 512,000.
Access: 1,280 to 16,900 microseconds.
Instructions for drum access require 40 binary digits

155



156

with 14 binary digit addresses. This address specifies
the location of the word desired. Subroutines are em-
ployed for block transfers between drum and electro-
static storage.

INPUT MEDIA

Punched paper tape

300 characters per second.

Five-hole teletype tape is used. Numerical data is
read with a four-hole code. Alphanumeric data employs
a five-hole code and a special instruction.

OUTPUT MEDIA
Punched paper tape
60 characters per second.
Page printer

10 characters per second.

Cathode ray tube

500 points per second.
A teletype BRPE Punch is used. The CRT has a
256 x 256 raster.

PROGRAMMING AND NUMERICAL SYSTEM

Internal number system: Binary.
Binary digits per word: 40.
Binary digits per instruction: 20.
Instructions per word: 2.
Instructions decoded: 112.
Instructions used: 62.
Arithmetic system: Fixed point.
Instruction type: One-address.

The 20 digits (half of a word) for the instruction are
divided so as to utilize eight digits for the instruction
type (command digits), 10 digits for the address, and
two digits are unused spares.

Cost, Power Requirements, and Physical Characteristics

Dimensions Heat
Item Rent/mo. Purchase Maintenance inches Weight Power | dissipation
Ixwxh Ibs. kw B.t.u./hr.
ILLIAC Computer (basic system) $300,000] . 700 cu. ft. 4000 | 27.2 | ]

1 Approximate.
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CONSTRUCTION AND DAILY MAINTENANCE of
magnetic tape file for personal loan operation of third
largest U. S. bank, processing of daily inputs and
answering of inquiries to this file, print-out of all cus-
tomer mailings and of numerous internal reports.

Additional features and remarks

Outstanding features include transistorization, large
processing capacity at medium speed, will maintain
600,000 loans up-to-date daily, about 10° bits of data
accessible at all times, inquiries answered in less than
20 seconds each, at rate of 20 per minute and simul-
.taneous operation of 12 tape functions, computer pro<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>