FERROMAGNETICS

in computer technology, the science that deals.
with the storage of information and the logical i
control of pulse sequences through the utilization

of the magnetic polarization properties of materia.ls

to store binary information.
FIELD

. & set of one or more characters (not necessarily
all lying on the same word) which 1s treated as a
whole; a set of one or more columns on a punched
card conslstently used to record similar :Lnforma.—
tion.

FIELD, CGARD

a set of ecard columns fixed as to number a.nd
position into vwhich the same type of information is
regu.larly entered.,

FIELD, DECREMENT

e portion of an instructor word set aside epecif—

ically for modifying the contents of a register or
memory locdation specified by the tag digits of the
pame instructor -word.

FILE

& sequential or organized set of items.

PIXED-POINT

a notation or system of arithmetic in which all
numericel quantities are expressed by a pre-deter-
mined number of digits with the arithmetic point
implicitly located at some pre-determined position;
contrasted with floating-point.

FLIP-FLOP

& bi-stable device; a device capasble of assuming
two stable states; a bi-stable device which may
assume & given stable state depending upon the :
pulse history of one or more input points and hav-
ing one or more output points. The device is cap-
able of storing a bit of information; a control

device for opening or closing gates ; 8 toggle. . See

Eecles-Jordan.

FLOATING-POINT

& notation in which a number x 1s represented by
& pair of numbers ¥ and z (and two integers n and m
which are understood parameters, m being the num-
ber base to which y is expressed and n the base of
the exponent z, in any glven representation) with y
and z chosen sc that X = y.nZ where z is an inte-
ger and where m and n are usually 2.or 10. The
quantity y is called the fractional or mantissa;
the integexr z _1s called the exponent or character-
istic, e.g. a decimal number 241,000,000 might be
shown as 2.41, 8, since it is equal to 2.41 x 105,
Here the 2.41 is assumed to be the base 10.

FLOW—CHART .

& graphical representation of a sequence of
operations, using symbols to represent the oper-
ations such as compute, substitute, compare, jump,
copy, read, write, etec. A flow chart is a more
detailed representation than a diagram.
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FORCE

to intervene manually in a routine and cause the
computer to execute a Jump instruction. !

FOUR-ADDRESS
see Code, Multiple-address.
FUNCTION-TABLE

two or more sets of information so arranged that
an entry in one set selects one or more entries in
the remaining setsj a diectionary; a device con-
structed of hardware, or a subroutine, which can
either éa) decode multiple inputs into a single out-
put or (b) encode a single input into multiple out-
puts; a tabulation of the values of .a function for e

set of values of the variable.

FUNCTOR

a logical element which performs a speclfi®
function or provides a linkage between varisbles.
Usage not recommended.

GATE

a circuit which has the ability to produce an
output which is dependent upon a specified type _of
or the co-incidence nature of the input, e.g. an
"and" gate has an output pulse when there is time
coincidence at all inputs; and "or" gate has an
output when eny one or any combination of input
pulses occur in time coincidence; any gate may con-
tain a number of "inhibits", in which there is no
output under any condition of input 1if there is
time coincidence of an inhibit or "except" signal.

GENERATOR

a progrem for & computer which generates the
coding of a problem; a mechanical device which pro-
duces an electrical output.

GRID, CONTROL

the ‘electrode of a’vacuum tube other than a
diode upon which a signal voltage is impressed in
“order to control the pla.te current, usually electrode
number 1.

HALF-ADDER

a circuit having two output points; S and C, and
two input points; A and B, such that the oultput is
related to the input according to the following
table:

l—‘Ol"'OU?§
I'-'OOO<2g

HFHEOOM
orHPFow

If A and B are arbitrary input pulses, and S and C
are "sum without carry" and carry, respectively, it

may be seen that two half-adders, properly connected
may be used for performing binary addition.



HARDWARE

the mechanical, magnetic, electronic and electri-
cal devices from which a computer is fabricated; the
assembly of material forming a computer or compo-
nent thereof.

HEAD

a device which reads, records or erases infor-
mation in a storage medium, usually a small electro-
magnet used to read, write or erase information on
a magnetic drum or tape or the set of perforating
or reading fingers and block agsembly for punching
or reading holes in paper tape or cards.

HOLD

the function of retalning informstion in one
storage device after transferring it to another
device; in contrast to clear.

HUNTING

8 continuous attempt on the part of an auto-
matically controlled system. to seek a desired
equilibrium condition. The system usually contains
a standard, a method of determining deviation from
this standard and a method of influencing the
system such that the difference between the stend-
ard and the state of the system is brought to zero.
See Servomechanism.

IGNORE

an instruction requiring non-performance of
what normally might be executed; not to be execu~
ted; a typewrlter character indicating that no
action whatsoever be taken. (In Teletype or Flexo-
writer code, all holes punched 1s an ignore).

IMPEDANCE, CHARACTERISTIC

the ratio of voltage to current at every point
along a transmission line on which there are no
ptanding waves; the square root of the product of
the open and short circuit impedance of the line.
When a transmission 1line 1s terminated in its
characteristic impedance, energy 1s not reflected,
but is fully absorbed in the terminating impedance.

INCLUSIVE-OR-OPERATOR
see OR-OPERATOR. P or Q is True if P or Q or
both is True; when the term OR is uped alone, as in

OR-gate, the Inclusive-OR 1s usually implied;
buffer.

TINFORMATION

an aggregation of data.
INPUT

the Information which is transferred from ex-
ternal storage into the internsl storage; a modifier
designating the device performing this function.
INSTRUCTION

a set of characters which defines an operation
together with one or more addresses (or no address)

and which, as a unit, causes the computer to operate
accordingly on the indicated quantities. The term
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"instruction" is preferable to the terms "co "

and "order"; command is reserved for electronic
signals; order is reserved for "the order of the
characters" . (implying sequence) or "the order of
the interpolation”, or "the order of the differen-
tial equation”.

INSTRUCTION, BREAKPOINT

an instruction vwhich, if some specified switch
is set, will cause the computer to stop.

INSTRUCTION, BREAKPOT_NT, CONDITIONAL

a conditional jump instruction which, if some
specified switch is set or situation exists, will
cause the computer to stop, after which either the
routine may be continued as coded or & jump may be
forced.

INSTRUCTION, MULTIPLE-ADDRESS
see code, Mul.tiple-address .
INSTRUCTION, ONE-ADDRESS

an instruction consisting of an operation and
exactly one address. The instruction code of a
single-address. computer may include both zero-
and multi-address instructions as special cases.

INSTRUCTION, ONE-PLUS-ONE or THREE-PLUS-ONE ADDRESS

a two- or four-address instructlion, respectively,
in which one of the addresses always specifies the
location of the next instruction to be performed.

INSTRUCTION, TRANSFER

a computer operational step in which a signal or
set of signals specifies the location of the next
operation to be performed and directs the computer
to that operation (or instruction).

INSTRUCTION, TWO, THREE or FOUR ADDRESS

an instruction consisting of an operation and
2, 3, or 4 addresses, respectively. The addresses
may specify the location of operands, destination
of results, or location of other or next instruc-
tion.

INSTRUCTION, ZERO-ADDRESS

an ingtruction specifying an operation in which
the location of the operands are defined by the
computer code, so that no address need be given
explicitly.
INTEGRATOR

a device whose output is proportional to the
integral with respect to the input variable.

INTERLACE
to assign successive storage locations to phys-
ically separated storage positions, e.g. on a

magnetic drum or tape, usually for the express pur-
pose of reducing access time.

INTERLACE



TITEM

a set of one or more filelds containing related
information; a unit of correlated information re-
lating to a single person or obJject; the contents
of a single message.

INTERPRETER
an interpretive routine.
JUMP

an instruction or signal which, conditionally
or unconditionally, specifies the location of the
next Instruction and directs the computer to that
instruetion. A Jjump is used to alter the normal
sequence control of the computer. Under certain
speclal conditions, & jump mey be forced by manual
intervention. In other words a transfer of control
1s made to a specified instruction.

JUMP, CONDITIONAL

an instruction which will cause the proper one
of two (or more) sddresses to be used in obtaining
the next instruetion, depending upon some property
of one or more numerical expressions or other
conditions.

KEY

a group of characters usually forming a field,
utilized in the identification or location of an
item; a marked lever manuslly operated for copying
a character, e.g. typewriter, paper tape perforator,
card punch manual keyboard, digltizer or manual
word generator.

LAG

a relative measure of the time delay between two
events, states, or mechanisms.

LANGUAGE, MACHINE

expressions which define the operations of a
computer, usuelly intelligible to the computer by
means of its circuitry. It may be information re-
corded in a form which may be made available to a
computer; coded informetion which can be sensed by
a machine.

LATENCY

in a serial storage system, the access time less
the word time, e.g. the time spent walting for the
desired word or unit of information to appear under
the drum heads or at the end of an acoustic tank.

LIBRARY, ROUTINE

an ordered set or collection of standard and
proven routines and subroutines by which problems
and parts of problems may be solved, usually stored
in relative or symbolic coding. (A library may be
subdivided into various volumes, such as floeting
decimal, double-precision, or complex, according to
the type of arithmetic employed by the subroutines.)

LINE, DELAY

a device capable of causing an energy impulse to
be retarded in time from point to point, thus
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providing a means of storage by circulating intelli-
gence bearing-pulse confilgurations and patterns.
Exemples of delay lines are materiel media such as
mercury, in which sonic patterns may be propagated
in time; lumped constant electrical lines; co-axial
cables, transmission lines and recirculating mag-
netie drum loops.

LINE-PRINTING
printing an entire line of characters across a
page as the paper feeds in one direction past a

type bar or cylinder bearing all characters on a
single element.

LINE TRANSMISSION

any conductor or systems of conductors used to
cerry electrical energy from its source to a load.

LOCATION

a unit storage position in the main internsl
storage, storing one computer word; a storage
register.

LOCATION, STORAGE

a storage position holding one computer word,
usually designated by a specific address or a
specific register.
LOGGER

a device which automatically records physical
processes and events, usually chronologically.

LOGIC

the science that deals with the canons and
eriteris of validity in thought and demonstration;
the sclence of the formal principles of reasoning;
the basice principles and applications of truth
tables, gating, interconnection, ete. required for
arithmetic computation in a computer.

LOGIC, SYMBOLIC

exact reasoning sbout relations using symbols
that are efficient in calculation. A branch of
this subject known as Boolean algebra has been of

considerable assistance in the loglcal design of
computing circuits.

LOGICAL
see Operation, Logicael.
LOOP

the repetition of a group of Instructions in a
routine.

1OOP, CLOSED

repetition of a group of instructions which may
be repeated indefinitely.



MALFUNCTION

a fallure in the operation of the hardware of a
computer. See Error.

MATRIX

in mathematics, an array of quantities in a
prescribed form, usually capable of being subject
to a mathematical operation by means of an operator
or another matrix according to orescribed rules; an
array of circuit elements, e.g. diodes, wires,
magnetic cores, releys, etc. which are capable of
performing a specific function, e.g. conversion from
one numerical system to another or selection of a
channel based upon the input signal pattern.

MEMORY
the term "storage" is preferred.
MERGE

to produce a single sequence of items, ordered
according to some rule (i.e., arranged in some
orderly sequence), from two or more sequences pre-
viously ordered according to the same rule, with-
out changing the items in size, structure, or
total number. Merging is a specilal case of col~
lation.

MESSAGE

a group of words, varisble in length, transported
as a unit; a transported item of information.

MICROSECOND

a millionth part of a second. Abbreviated usec.
MILLISECOND

a thousandth part of a second. Abbreviated msec.
MISTAKE

a8 human blunder which results in an incorrect
instruction in & program or in coding, an incorrect
element of information, or an incorrect manual
operation. See Error.

. MNEMONIC

asslsting, or intended to assist, memory; of or
pertaining to memory; mnemonics is the art of im-
proving the efficiency of the memory (in computers,
storage).

MODIFIER

& quantity used to alter the address of an
operand, e.g. the cycle index.

MODIFY

in an instruction, to alter the address of the
operand; to alter a subroutine according to a
defined parameter.
MULTIVIBRATOR

a type of relaxation oscillator used for the

generation of non-sinusoldal waves in which the
output of each of 1ts two tubes is coupled to the
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input of the other to sustain oscillations.
MULTIVIBRATOR, ASTABLE

a free rumning type of relaxation oscillator
used for the generation of non-sinusoidal waves.

MULTIVIBRATOR, MONOSTABLE

a type of relaxation oscillator used to sustain
a trigger pulse for a specified time. The device
assumes another state for a specified length of time
at the end of which it returns to its original
state, after being pulsed or forced into another
state.

NORMALIZE

to adjust the exponent and mantissa of a float-
ing-point result so that the mantissa lies in the
prescribed standard (normsl) range; standardize.
NOTATTION

see "NUMBER-SYSTEM".
NOTATION, BIQUINARY

one of any number of mixed-base notations in
which the term ni in the definition of number system

i1

is replaced by the product ;1350 m 4

is two for J odd, five for J

In the bi-

quinary system, m 3
even; a scale of notation wherein the base is dalter-
nately 2 and 5, e.g. the decimal number 3671 is
biquinery 03 11 12 01, the first of each palr of
digits counting O or 1 units of five and the seécond
counts O, 1, 2, 3 or 4 units. For comparison, 'the
same number in Roman numersls is MMMDCLXXI. Bi-
quinary notation expresses the representation of
numbers by the abacus, and by the two hands and five
fingers of man and is used in some computers.

NOTATION, CODED-DECIMAL

decimal notation in which the individual dedimsal
digits are represented by some code. :

NOTATTION, MIXED-BASE

a number system in which the term ni in the
definition of number-system 1s replaced by the

product ?]'w;ri mJ, e.g. In the biquinary system m'j

is two for J odd and five for J even.
NOTATION, POSITIONAL

in a number system, a notation in which the
position of each digit determines the exponent to
which the base is raised, the digit being the
coefficient of the power of the base and the posi-
tion of the diglt indicating the power to which the
base 1s raised, e.g. in decimal, positionsl notation,
264 is 2 x 102 + 6 x 10L + 4 x 100,

NOTATION, POSTTIONAL



NUMBER, BINARY

8 numericel value written in the base-two system
of notatlon. TUsuslly the characters O and 1 are
used to express numbers, although any pair of
arbitrary symbols could be used.

NUMBER, OPERATION

a number Indicating. the position of an operation
or its equivalent subroutine in the sequence form-
ing & problem routine. When a problem 1s stated 1in
pseudo~code, each step is sometimes assigned an
operation number. '

NUMBER, RANDOM

a set of digits constructed of such a sequence
that each successive diglt 1s equeally likely to be
any of n digits to the base n of the number.

NUMBER-SYSTEM

numerical notation; positional notation; a
systematic method for representing numerical
quantities in which any quantity 1s represented
approximately by the factors needed to equate it to
& sum of multiples of powers of some chosen base n.
That is, a number x
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the right of aoto identify i1t. For example, in

aoa_l...a_p, with a point to

ten, x = 371.426 represents 3-102 + 7-101 + 1.10°
+ 4107 4 2.1072 + 6-10-3; in binary notation, in
vhich n equals two, x = 1101.01 represents

127 4 1:2° 4 0.28 +2.2° 4 0.27L 4 1-2'2, which =
13.75 in decimal notation. In writing numbers, the
base is sometimes indicated as a subscript (itself
always in decimal notation) whenever there is any
doubt about what base is being employed (e.g.,
1101.11, = 13.7510) 3 Binary, Ternary, Quatenary,

Quinary, Octal (Octonary), Decimal, Duodecimal,
Sexadecimal (Hexadecimal) or Duotricenary Notation -
notation using the base 2, 3, 4, 5, 8, 10, 12, 16
or 32 respectively.

OCTAL

pertaining to the number base of eight, e.g.
in octal notation, octel 214 is 2 times 64 plus-1
times 8 plus 4 times 1 equals decimal 1403 octal
214 1s binary-coded-octal 010, 001, 100; octal 21k
1s straight binary 10001100.

ONE-ADDRESS

single address; a system of machine instruction
such that each complete instruction explicitly
describes one operation and one storage locatiom.
See Instruction, One-Address. )

NUMBER, BINARY
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ON-LINE OPERATION

a type of system application in which the input
data to the system 1s fed directly from the measur-
ing devices and the computer results obtained dur-
ing the progress of the event, e.g. a computer
recelves dsta from wind tunnel measurements during
a run, and the computations of dependent varisbles
are performed during the run enabling a change in
the conditions so as to produce particularly
desirable results.

OPERAND

any one of the quantities entering or arising
in an operation. An operand may be an argument, &
result, a parameter, or an indication of the loca-
tion of the next instruction; generally, the quan-
tity being operated upon.

OPERATION

a defined actlon; the actlion specified by a
single computer instruction or pseudo-instruction;
an arithmetical, logical, or trensferal unit of a
problem, usually executed under the direction of a
subroutine.

OPERATION, ARITHMETICAL

. an operation in which numerical quantities form
the elements of the calculation (e.g., addition,
subtraction, multiplication, division).

OPERATION, AVERAGE-CALCULATING

a common or typicel calculating operation longer
than an addition and shorter than a multiplication;
often taken as the average of nine addition and one
multiplication time.

OPERATION, COMPLETE

an operation which includes (a) obtaining the
instruction, (b) obtaining all operands from storsage,
(c¢) performing the operation, and (d) returning
results to storage.

OPERATION, COMPUTER

the electronic action resulting from an instruc-
tion; in general, computer menipulation required to
secure computed results.

OPFERATION, FIXED-CYCLE

a type of computer performance whereby a fixed
smount of time is allocated to an operation;
synchronous or clock-type arrangement within a
computer in which events occur as a function of
measured time.

OPERATION, LOGICAL

an operation in which logicel (yes-or-no) quan-
tities form the elements being operated on (e.g.,
comparison, extraction), A usual requirement is
that the value eppearing in a given column of the
result shall not depend on the values appearing in
more than one given column of each of the argu-
ments.



OPERATION, REAL-TIME or ON-LINE

the processing of datae in synchronism or in
coincidence with a physical process in such a
fashion that the results of the data-~processing are
useful to the physical operation.

OPERATION, RED-TAPE

an operation which does not direetly contribute
to the result; i.e., arithmetical, logical, and
transfer operations used in modifying the address
section of other instructions in counting cyecles,
in rearranging data, etc.

OPERATION, SERIAL

the flow of information through a computer in
time sequence, using only one digit, word, line or
channel at a time. Contrasted with parallel
operation.

OPERATION, TRANSFER

an operation which moves information from one
gtorage location or one storage medium to another
(e.g., read, record, copy, transmit, exchange).
Transfer is sometimes teken to refer specifically
to movement between different media; storage to
movement within the same medium.

OPERATION, VARTABLE-CYCLE

computer actlon in which any cycle of action or
operation may be of different lengths. This kind
of action takes place in an asynchronous computer.

OPERATOR

the person who actually menipulates the com-
puter controls, places information medis into the
input devices, removes the output, presses the
start button, etc.j a mathematical symbol which
represents & mathematical process to be performed
on an assoclated function; generally, the quantity
which indicates an operation to be performed upon
an operand e.g. d/dt,v, fdt, ete.).

OR-CIRCUIT

an electrical or mechanical device which will
yield an output signal whenever there are one or
more inputs on & multichannel input, e.g. an OR
gate is one in which a pulse output occurs when-
ever one or more inputs are pulsed; forward merging
of pulses simultaneously providing reverse isoclation.
See Inclusive-OR and Exclusive-OR.

ORDER

a defined successive arrangement of elements or
events. The word order is losing favor as a
synonym for instruction, command or operation part
sue to ambilquity. '

OR-OPERATOR

a logical operator which has the property such
that if P or Q are tow statements, then the state-
ment "P OR Q" is true or false precisely according
to the following table of possible combinations:
(See Inclusive and Exclusive OR)
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P or Q

P Q
False 0 True 1 True 1
True 1 False O True 1
True 1 True 1 True 1
False (o] False O False O

The term disjunction is applied to this operator.
OSCILLATIONS, FREE

oscillating currents or volteges which continue
to flow in a tuned circuit after the impressed
voltage has been removed. Theilr frequency is the
resonant frequency of the circuit. They are due to
interchange electromasgnetic and electrostatic
Anergy and the fact that a time rate of change of

7 charge is an electric current which stores energy

in the form of a magnetic field and a time rate of
change of megnetic field produces a voltage which
stores energy in the form of an electric field.
The energies of these two flelds interchsange.

OUTPUT

information transferred from the internal
storage of a computer to secondary or external
storage; information transferred to any device
exterior to the computer.

OUTPUT-BLOCK

a portion of the internal storage reserved
primerily for receiving, processing and transmitting
data which is to be transferred out. '

OVERFLOW

in an arithmetic operation, the generation of a
quantity beyond the capacity of the register or
location which 1s to receive the result; over
capacity; the information contained in an item of
information which is in excess of a given amount.

PACK

to include several brief or minor items of in-
formation into one machine item or word by utilizing
different sets of digits for the specification of
each brief or minor item.

PARATLEL

handled simultaneously in separate facilities;
operating on two or more parts of a word or item
simultaneously; contrasted with serial.

PARAMETER

in a subroutine, a quantity which may be given
different values when the subroutine is used in
different main routines or in different parts of
one main routine, but which usually remains unchang-
ed throughout any one such use; in a generator, a
quantity used to specify input-output devices, to
designate subroutines to be included, or otherwise
to describe the desired routine to be generated; in
methematics, & variable which can be held constant
temporarily, usually giving rise to a family of
curves.

PARAMETER



PARAMETER, PRESET

8 parameter incorporated into & subroutine dur-
ing input.

PARAMETER, PROGRAM

a parameter incorporated into & subroutine dur-
ing computation. A program parameter frequently
comprises a word stored relative to either the sub-
routine or the entry point and dealt with by the
subroutine during each reference. It may be altered
by the routine a.nd./ or may vary from one point of
entry to another.

PATCH

section of coding inserted into a routine to
correct a mistake or alter the routine; explicitly
transferring control from a routine to a section
of coding and back again. ‘

PENTODE

8 flve-electrode vacuum tube containing a
cathode, control grid, screen grid, suppressor grid,
and plate. The grids mey be referred to as grids
no. 1, 2, and 3, respectively.

PERFORATION, RATE of

number of characters, rows or words punched in a
paper tape by a device per unit of time.

PHOSPHORESCENCE

the property of emitting light for some time
after excitation.

PTEZOELECTRIC

the effect of producing a voltage by placing a
stress variation, either by compression, by expan-
sion, or by twlsting, on a material, usually cer-
tain crystals and, conversely, the effect of pro-
duecing a stress in a crystal by epplying a voltage
to 1t.

PLOTTTNG-BOARD

a device capable of graphically presenting infor-
matlion, usually es curves of one or more variables;
analogue curve or point tracer.

PLUG-BOARD

a removable panel contailning an ordered array of
terminals which may be interconnected by short
electrical leads according to a prescribed pattern
and hence designating a specific program or machine
step. The entire panel, pre-wired, may be inserted
for different progrems. Used to a large extent in
CPC's, printers, tabulators, summary punches and
some computers e.g. the Univac File Computer.

POINT

the dot that marks the separation between the
integral and fractional parts of a quantity; i.e.,
between the coefficients of the zero and the minus
one powers of the number base. It is usually called,
for a number system using base two, & binary point;
for base ten, a decimal point, ete; base point;
radix.
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POST MORTEM

a routine which, eithér automatically or on
demaend, prints information concerning the contents
of the registers and storage locations at the time
the routine stopped, in rder to assist in the
location of & misteke in coding.

POTENTIOMETER

a varisble voltage divider, s resistor which has
a variable contact arm so that any portion of the
potential applied between its ends may be selected.

PRECISION

the degree of exactness wilth which a quantity is
stated; a relative term often based on the number of
significant digits in a measurement. See also
Accuracy.

PRECISION, DOUBLE

retention of twice as many digits of a quantity
as the computer normally handles, e.g. a computer
whose basic word consists of 10 decimel digits is
called upon to handle 20 decimel digit quantities.

PRE-STORE

to set an initial value for the address of an
operand or a cycle index; to restore; to store.a
quantity in an available or convenient location
before it is required in a routine.

PROGRAM

a plan for the solution of a problem. A complete
progrem includes plens for the transcription of
data, coding for the computer and plans for the
absorption of the results into the system. The list
of coded instructions 1s called a routine; to plan
a computation or process from the asking of a ques-
tion to the delivery of the results, including the
integration of the operation into an existing
system. Thus programming consists of planning and
coding, ineluding numerical analysis, systems anal-
ysis, specification of printing formats, and any
other functions necessary to the integration of a
computer in a system.

PROGRAM, ASSEMBLY

a progrem designed to place various sections of
another program in thelr programmer designated lo-
cations. Some assembly programs also contain the
elements of a translator or translation program.

PROGRAM SENSITIVE MALFUNCTION

a mglfunction which occurs only when some unusual
combination of program steps occur.

PROGRAMMER
a person who prepares instruction sequences

without necessarily converting them into the de-
talled codes of & particular computer.



PROGRAMMING AUTOMATIC

any technique in which the computer is used to
help plan as well as to help code a problem; e.g.
complling routines, interpretive routines.

PROGRAMMING, OPTIMUM

improper terminology for minimal latency coding,
i.e., for producing a minimel latency routine; pro-
gramming in order to make efficient use of hardware
e.g. least storage usage, time share of peripheral
equipment, use of time between operations, etec.

PROGRAMMING, RANDOM-ACCESS

programming without regard for the time required
for access to the storage positions called for in
the program; contrast with minimum sccess program-
ming or minimel latency programming.

PSEUDO-CODE

an arbitrary code, independent of the hardware
of a computer, which must be translated into
computer code.

PSEUDO-RANDOM

having the property of satisfylng one or more of
the standard criteria for statistical randomnesgs
but being produced by a definite calculation process.

PULSE

a change in the intensity or level of some medium,
usually over a relatively short period of time, e.g.
a shift in electric potential of a point for a
short period of time compared to the time period,
i.e., if the voltage level of a point shifts from
=10 to +20 volts with respect to ground for a period
of 2 microseconds, one says that the point received
a 30 volt 2 microsecond pulse.

PULSE-CODE

sets of pulses to which particular meanings have
been assigned; the binary representations of
characters.

PUNCH, CALCULATING, ELECTRONIC

a card handling machine which reads a punched
card, performs a number of sequential operations
and punches the result on a card.

PUNCH, CARD

a device which perforates or places holes in
cards in specific locations designated by a program.

PUNCH-POSITION

the location of the row in a columnisted card
e.g. in an 80-column card the rows or "punch
position" may be O to 9 and "X" and "Y" corres-
ponding to position 11 and 12.

PUNCH, SUMMARY

a card handling machine which may be electri-
cally connected to another machine, e.g. tabulator
and which will punch out on a card the informetion
produced, calculated or summarized by the other
machine.
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PUNCHING, RATE of

number of cards, characters, blocks, fields or
words: of information placed in the form of holes
distribution on cards, or tape per unit of time.

QUANTITY

a positive or negative real number in the mathe-
matical sense. The term quantity is preferred to
the term pumber in referring to numerical data;
the term number is used in the sense of natural
number and reserved for "the number of digits", the
"number of operations", etc.

QUANTITY, DOUBLE-PRECISION

a quantity having twice as many digits as are
normally carried in a specific computer.

RANDOM-ACCESS

access to storage under conditions in which the
next position from which information is to be
obtained is in no wey dependent on the previous one.

RANGE

all the values which a function may have; the
difference between the limits imposed upon a
variable.

RATIO, OPERATING

the ratio obtained by dividing the number of
hours of correct machine operation by the total
hours of scheduled operation, e.g. on a 168 hour
week scheduled operation, if 12 hours of preven-
tive maintenance is required and 4.8 hours of un-
scheduled down time occurs, then the operating
ratio is (168 - 16.8)/168, which is equivalent to
a 90% operating ratio.

READ

« to copy, usually from one form of storsge to
snother, particularly from external or secondary
storage to internal storage; to sense the meaning
or arrangements of hardware; to sense the presence
of information on a recording medium.

READ-AROUND-RATTO

in electrostatic storage tubes, the number of
times a specific spot (digit or loca.tion) may be
consulted before "spill over" will cause a loss of
information stored in surrounding spots, immediste-
ly prior to which the surrounding information must
be restored; read-around number.

READER, CARD

a mechanism that permits the sensing of infor-
mation punched on cards by means of wire brushes,
metal feelers, or a photoelectric device, convert-
ing the information into electrical pulses that are
sensible to the computing system.

READFR, CARD



READER, TAPE, MAGENTIC

a device capable of restoring to a train or
sequence of electrical pulses, information recorded
on a magnetic tape in the form of & series of mag-
netized spots, usually for the purpose of trans-
ferring the information to some other storage
medium.

READER, TAPE, PAPER

a device capable of restoring to a train or.
sequence of electrical pulses, information punched
on a paper tape in the form of a series of holes,
usually for the purpose of transferring the infor-
mation to some other storage medium.

READING, RATE of

number of characters, words, fields, blocks or
cards sensed by an input sensing device per unit
of time. '

REAL-TIME

the performance of a computation during the
actual time that the related physicsel process
transpires in order that results of the computations
are useful in gulding the physical process.

RECORD

a listing of information, usually in printed or
printable form; one output of a compiler consisting
of & list of the operations and thelr positions in
the final specific routine and containing informse-
tion describing the segmentation and storage alloca-
tion of the routine; to copy or set down informa-
tion in reussble form for future reference; to make
a transcription of data by a systematic alteration
of the condition, property or configuration of a
physical medium, e.g., placing information on magnetic
tape or a drum by means of magnetized spots.

REGENERATION

the process of returning a part of the output
signal of an amplifier to its input circuit in such
8 manner that it reinforces the grid excitatlon and
thereby inecreases the total amplification; periodic
restoration of stored information.

REGISTER

the hardware for storing one or more computer
words. Reglsters are usually nearby zero-access
storage devices.

REGISTER, CIRCULATING or MEMORY
a register (or memory) consisting of a means for
delaying informaetion and a means for regenerating

and reinserting the information into the delaying
means.

REGISTER, CONTROL
the accumulator, register or storage unit which

gtores the current instruction governing a computer
operation; an Instruction register.

READER, TAPE, MAGNETIC
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REGISTER, PROGRAM

a register in the control unit which stores the
current instructlon of the program and controls
computer operation during the execution of the
instructlon; control register; program counter.

REGULATION, VOLTAGE

a8 measure of the degree to which an electrical
power source maintains 1ts output-voltage stability
under varying load conditions.

REPETITION, RATE of PULSE

the number of electric pulses per unit of time
experienced by a point in a computer, usually the
maximum, normal, or standard rate of pulses.

REPRESENTATIVE-CALCULATING-TIME

8 method of evaluating the speed performance of
a computer. One method is to use one-tenth of the
time required to perform nine complete additions
and one complete multiplication. A complete addi-
tion or a complete multiplication time includes the
time required to procure two operands from high
speed storage, perform the operation, and store the
result and the time required to select and execute
the required number of instructions to do this.

RERUN
to repeat all or part of a program on a computer.
RERUN-POINT

that stage of a computer run at which all infor-
mation pertinent to the running of the routine is
available elther to the routine itself or to a rerun
routine in order that a run may be recomnstituted.-

RESET

to return a device to zero or to an initial or
arbitrarily selected condition.

RESOLVER

a device which separates or breaks up a quantity,
particularly a vector, into constituent parts or
elements, e.g. to form the three mutually perpen-
dicular components of a space vector.

RESPONSE, FREQUENCY

a measure of the ability of a device to take in-
to account, follow or act upon a rapidly varying
condition, e.g. as applied to smplifiers, the fre-
quency at which the gain has fallen to the one-half
power point or to 0.707 of the voltage gain factor;
as applied to a mechanical controller, the maximum
rate at which changes in condition can be followed
and acted upon.



RESTORE

to return a cycle index, a variable address, or
other computer word to its initial or preselected
value; periodic regemeration of charge, especially
in volatile, condenser-action storage systems;
when sensing the contents of a storage location
destructively, to return the contents or regenerate
the contents after reading.

RETURN

to go back to a specific, planned point in a
program, usually when an error is detected, for the
purpose of rerunning the program. Rerun points are
usually three to five minutes apart to avoid long
periods of lost computer time. Information perti-
nent to a rerun is available in standby registers
from point to point.

REWIND

to return a film or magnetic tape to its be-~
ginning or passed locstion.

ROLLBACK

equivalent to rerun when referring to tape-
sequenced computers; to recapture tape-inscribed
data.

ROLL~OUT

‘to read a register or counter by adding ones to
the respective digits simultaneously obtaining a
signal as each column returns to zero, until all
columns have returned to zero, usually requiring n
additions, where n is the number base.

ROUND-OFF

to change a more precise quantity to & less
precise one, according to some rule, usually in
order to keep the number of digits expressing the
number. ’

- ROUTINE

a set of coded instructions arranged in proper
sequence to direct the computer to perform a
desired operation or series of operatlons.

ROUTINE, COMPILING

an executive routine which, before the desired
computation is started, trenslates a program ex-
pressed -in pseudo-code into machine code (or into
another pseudo-code for further trsnslation by an
interpreter).
compiler is required to decode, convert, select,
generate, allocate, adapt, orlent, incorporate, or
record.

ROUTINE, DIAGNOSTIC

a specific routine designed to locate either a
malfunction in the computer or a mistake in coding.

In accomplishing the translation, the
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ROUTINE, EXECUTIVE

a set of coded instructions designed to process
and control other sets of coded instructions; a
set of coded instructions used in realizing "auto-
matic coding"; e master set of coded instructions.

ROUTINE, FLOATING-POINT

a set of coded instructions arranged in proper
sequence to direct the computer to perform a
specific set of operations which will permit float-
ing-point operstion, e.g. enable the use of a fixed-
point machine to handle information on a floating-
point basis from an external point of view. Float-
ing-point routines are usually used in computers
which do not have built in floating-point circuitry,
in which case floating-point operation must be
programmed. :

ROUTINE, GENERAL

a routine expressed in computer coding designed
to solve a class of problems, specializing to a
specific problem when appropriate parametric values
are supplied.

ROUTINE, INTERPRETIVE

an executive routine which, as the computation
progresses, translates a stored program expressed
in some machine-like pseudo-code into machine code
and performs the indicated operations, by means of
subroutines as they are translated. An interpretive
routine is essentially a closed subroutine which
operates successively on an indefinitely-long
sequence of program parameters (the pseudo-in-
structions end operands). It may usually be entered
as a closed subroutine and exitted by a pseudo-code
exit instruction.

ROUTINE, MINIMAT, LATENCY

especially in reference to serial storage systems,
a routine so coded, by judicious arrangement of data
and instructions in storage, that the actual
latency is appreciably less than the expected
random-access latency.

ROUTINE, RERUN

a routine designed to be used in the wake of a
computer malfunction or a coding or opersating
mistake to reconstitute a routine from the last
previous rerun point; roll back routine. See Rerun.

ROUTINE, SEQUENCE-CHECKING

a routine which checks every instruction executed,
printing certain data, e.g., to print out the coded
instruction with addresses, and the contents of each
of several registers, or it may be designed to print
out only selected data, such as transfer instrue-
tions and the quantity actually transferred.

ROUTINE, SERVICE
8 routine designed to assist in the actual
operation of the computer. Tape comparison, block

location, certain post mortems, and correction
routines fall in this class.

ROUTINE, SERVICE



ROUTINE, SPECIFIC

a routine expressed in computer coding designed
to salve a particular mathematical, logical, or
data~-handling problem in which each address refers
to explicitly stated reglsters and locatlons.

ROUTINE, TEST

a routine designed to show whether a computer is
functioning properly or not.

RUN

one performance of a program on a computer;
performance of one routine, or several routines
automatically linked so that they form an operating
unit, during which manual manipulations are not
required of the computer operator.

SCALE

to alter the units in which all variables are
expressed so as to bring all masgnitudes within
the capacity of the computer or routine at hend.

SCANNER

an instrument which automatically samples or
interrogates the state of various processes,
conditions, or physicael states and initlates action
in accordsnce with the information obtained.

SEGMENT

to divide a routine 1in parts each consisting of
an integral number of subroutines, each part capsble
of being completely stored in the internal storage
and containing the necessary instructions to Jump
to other segments; in a routine too long to fit in-
to internal storage, a part short enough to be
stored entirely in the internal storsge and contain-
ing the coding necessary to call in and Jump auto-~
matically to other segments. Routines which exceed
internal storage capacity may be eutomatically
divided into segments by a compiler.

SELECT

to take the alternative A if the report on a
condition is of one state, and alternative B if
the report on the condition is of another state;
to choose a needed subroutine from a file of sub-
routines.

SELECTOR

a device which Interrogates a condition and
initiates a particular operation according to the
Interrogation report.

SENSE

to examine, particularly relative to a criterion;
to determine the present arrangement of some element
of hardwere, especlally a manually-set switch; to
read holes punched in paper.

SENTINEL
a symbol marking the beginning or the end of

some element of information such as a field, item,
block, tape, etc; a tag.

ROUTINE, SPECIFIC

SEQUENCE, PSEUDO-RANDOM

an order of numbers produced by & definite
recursive rule but satisfying one or more of the
standard tests for rendomness.

SEQUENCER

a machine which puts items of information into
s particular order, e.g., 1t will determine whether
A is greater than, equal to, or less than B, and
sort or order accordingly.

SERTAL

handle one after the other in a single facility,
such as transfer or store in a digit by digit time
sequence.

SERVOMECHANISM

a closed loop system in which the error or
deviation from & desired or pre-set norm is reduced
to zero, and one in which mechanical position 1s
usually the controlled variable, e.g., a synchro-
nized drum storsge system requires a servomechanism
to insure synchronism between a crystal controlled
electronic oscillator and a rotating cylinder; an
AA fire control gun-positioning system requires a
servo to insure that deviations are corrected.

SHIFT

to move the characters of a unit of information
column-wise right or left. For a number, this
is equivalent to multiplying or dividing by a power
of the base of notation.

SHIFT, ARTTHMETIC

to multiply or divide a quantity by a power of
the number base, e.g. binary 1011 represents deci-
mal 11, therefore two arithmetic shifts to the left
is binary 101100, which represents decimal Llk;
which means 11 was multiplied by two twice when a
binary number is shifted. If the decimal 11 was
shifted twice, it would mean multiplication by 100,
or a result of 1100.

SHIFT, GYCLIC

a8 shift in which the digits dropped off at one
end of a word are returned at the other in a
circular fashion; logical, non-arithmetical or
circular shift.

SIGNIFICANCE

the arbitrary rank, priority, or order of rela-
tive magnitude assigned to & glven position or
column in & number; the significant digits of a
number are & set of digits, usually from consecutive
columns beginning with the most significant digit
different from zero and ending with the least
significant digit whose value is known are assumed
relevent, e.g., 2300.0 has five significant digits,
whereas 2300 probably has two significant digits.
However 2301 has four significant digits.



SIMULATTON

the representation of physical systems and
phenomenona by computers, models or other equipment.

SKIP

an instruction to proceed to the next instruction;
a "blank" instruction.

SOLVER, EQUATION

a calculating device, usually analog, which
arrives at the solution to systems of linear
simultaneous non-differential equations or deter-
mine the roots of polynomials or both.

SORT

to arrange items of information according to
rules dependent upon & key or field contained in
the items.

STACKER, CARD

a mechanism thet accumulates cards in a bin
after they have passed through a machine operation.

STANDARDIZE

to adjust the exponent and mantissa of a float-
ing-point result so that the mantissa lies in the
prescribed normal range; normalize; see Floating-
point Representation.

STORAGE

preferred to memory, any device into which units
of information can be copies, which will hold this
informetion, and from which the information can be
obtained at a later time; devices, such as plug-
boards, which hold information in the form of
arrangements of physical elements, hardware, or
equipment; the erasable storage in any given com-
puter,

STORAGE, BUFFER

a synchronizing element between two different
forms of storage, usually between internal and
external; an input device in which information is
assembled from external or secondary storage and
stored ready for transfer to internal storage; an
output device into which informstion is copied from
internal storage and held for transfer to secondary
or external storage. Computation continues while
transfers between buffer storage and secondary or
internal storage or vice versa take place.

STORAGE, CIRCULATING

8 device using a delay line, or unit which
stores Information in & train or pattern of pulses,
where the pattern of pulses issuing at the final
end are sensed, amplified, reshsped and re-inserted
in the delay line at the beginning end. See Delay-
Line.

STORAGE, DYNAMIC

storage such that information at a certain
position is moving or varying with time and so 1s
not always avallable instantly; e.g., acoustic delay
line, magnetic drum; circulating or re-circulating
of information in a medium.

STORAGE, ELECTROSTATIC

8 device possessing the capability of storing
changeable information in the form of charged or
uncharged areas on the screen of & cathode ray tube.

STORAGE, ERASABLE

medisa which may hold information that can be
changed; i.e., the media can be re-used; e.g.,
magnetic tape, drum, or core.

STORAGE, EXTERNAL

storage facilitles divorced from the computer
itself but holding information in the form pre-
scribed for the computer; e.g., magnetic tapes,
magnetic wire, punched cards, etc.

STORAGE, INTERNAL

storage facilities forming an integral physical
part of the computer and directly controlled by the
computer; the total storage automatically accessi-~
ble to the computer.

STORAGE, MAGNETIC

any storage system which utilizes the magnetic
properties of materials to store information.

STORAGE, MERCURY

columns of a liquid mercury medium used &s a
storage element by the delaying action or time of
travel of sonic pulses which are cilrculated by
having electrical amplifier, shaper, snd timer
circuits complete. the loop.

STORAGE, NON-ERASABLE

media used for contalning information which
cannot be erased and reused, such as punched paper
tapes, and punched cards.

STORAGE, NON-VOLATILE

storage media which retain information in the
abgence of power and which may be made available
upon restoration of power; e.g., magnetic tapes,
drumg, or cores.

STORAGE, PARALLEL

storage in which all bits, or characters, or
(especially) words are essentially equally aveilable
in space, without time being one of the coordinates.
Parallel storage contrasts with serial storage.
When words are in parallel, the storage is saild to
be parallel by words; when characters within words
(or binary digits within words or characters) are
dealt with simultaneously, not one after the other,
the storage is parsllel by characters (or parallel
by bit respectively). Contrasted with Storage,
Parallel.

STORAGE, PARALLEL



STORAGE, SECONDARY

storage facilities not an integral part of the
computer but directly connected to and controlled
by the computer; e.g., magnetic drum, megnetic
tapes, etc.

STORAGE, SERTAL

storage in which time is one of the coordinsates
used to locate any given bit, character, or
(especially) word. Storage in which words, within
given groups of several words, appear one after
the other in time sequence, and in which access
time therefore includes & variable latency or wait-
ing time of from zero to many-times, is sald to be
serial by word. Storage in which the individual
bits comprising a word appear in time sequence is
serial by bit. Storage for coded-decimel or other
non-binary numbers in which the characters appear in
time sequence is serial by character; e.g., magnetiec
drums are usually serial by word but may be serial
by bit, or parallel by bit, or serial by character
and parallel by bit, etec.

STORAGE, STATIC

storage such that information is fixed in space
and available at any time; e.g., flip-flop,
electrostatic, or coincident-current magnetic-core
storage.
STORAGE, TEMPORARY

internal storage locetlions reserved for inter-
mediate and partial results.

STORAGE, VOLATILE

storage media such that if the applied power is
cut off, the stored informetion is lost; e.g.,
acoustic delay lines, electrostatic tubes.
STORAGE, WORKING

a portion of the internal storage reserved for
the data upon which operations are being performed.

STORAGE, ZERO-ACCESS

storage for which the latency (waiting time) is
small at all times.

STORE

to transfer en element of information to a deviece
from which the unaltered informstion can be obtained
at a later time.

SUBROUTINE

the set of instructions necessary to direct the
computer to carry out a well defined mathematical
or loglical operation; a subunit of & routine. A
subroutine is often written in relative or symbolie
coding even when the routine to which 1t belongs is
not.

STORAGE, SECONDARY

SUBROUTINE, CLOSED

a subroutine not stored in its proper place in
the linear operational sequence, but stored away
from the routine which refers to it. Such a sub-
routine is entered by a Jump, and provision is made
to return, i.e., to Jump back to the proper point
in the maln routine at the end of the subroutine.

SUBROUTINE, DYNAMIC

8 subroutine which involves parameters, such as
decimel point position or item size, from which a
relatively coded subroutine is derived. The com-
puter 1lteelf is expected to adjust or generate the
subroutine according to the parametric values
chosen.,

SUBROUTINE, OPEN

a subroutine inserted directly into the linear
operational sequence, not entered by a Jjump. Such
& subroutine must be recopied at each point that it
is needed in a routine.

SUBROUTINE, STATIC

a subroutine which involves no parameters other
than the addresses of the operands.

SUBSTITUTE

to replace an element of information by some
other element of information.

SWITCH, ELECTRONIC

a circult which causes & start-and-stop action
or & switching action by electronic means.

SWITICH, FUNCTION

a c¢ircuit having a fixed number of inputs and
outputs designed such that the output information
is & function of the input information, each
expressed in a certaln code or signal configuration
or pattern.

SYMBOL, LOGICAL

a symbol used to represent a logical element
graphically.

SYSTEM

an asgembly of components united by some form of
regulated interaction; an organized whole.

TABULATOR

a machine which reads information from one
wmedium, e.g., cards, paper tape, magnetic tape,
ete. and produces lists, tables, and totals on
separate forms or comtinuous paper.

TAG
& unilt of information, whose composition differs

from that of other members of the set so that it
can be used as a marker or lsbel; a sentinel.



TANK

8 unlt of scoustic delay line storage, contain-~
ing a set of channels each forming a separate
recirculation path; a circuilt consisting of in-
ductance and cepacitance used for the purpose of
sustaining electrical oscillations.

TAPE, MAGNETIC

a tape or ribbon of any masterial impregnated or
coated with magnetic material on which information
may be placed in the form of magnetically polarized
spots.

TAPE, PROGRAM

a tape which contains the sequence of instructions
required for solving & problem and which may be read
by the computer.

TERNARY

pertaining to the system of notation utilizing
the base of 3, employing the characters O, 1, and 2.

TEST, CRIPPLED-LEAP-FROG

a variation of the leap-frog test, modified so
that 1t repeats its tests from a single set of
storage locations rather than a changing set of
locations.

TEST, LEAPFROG

a program designed to discover computer mal-
function, characterized by the property that 1t
performs a series of arithmetical or logical
operations on one group of storage locations,
transfers itself to another group of storage loca-
tions, checks the correctness of the transfer, then
begins the series of operations over again. Event-
ually, all storage positions will have been occupled
and the test will be repeated.

TETRAD

8 group of four, usually four pulses, in partic-
ular, a group of four pulses used to express a
decimal digit, or a sexadecimal digit by means of
four (binary) pulses.

TETRODE

& four-electrode vacuum tube conteining &
cathode, control grid, screen grid, and plate.

THERMISTOR

the thermistor is a solid state, semiconducting
device made by sintering mixtures of the oxide
powders of various metsals. It i1s made in many
shapes, such as beads, disks, flakes, washers, and
rods, to which contect wires are attached. As its
temperature 1s changed, the electrical resistance
of the thermistor varies. The associated temper-
ature coefficient of resistance is extremely high,
nonlinear, and negative.

THERMOCOUPLE

a device made up of two bi-metal joints (ususlly
wires forming a closed loop) having the property
that if the two junctions are maintained at differ-
ent temperatures, a difference of potential is
brought into existence equally distributed between
the two Jjunctions.

THREE-ADDRESS
see Code, Multiple-address.
THYRATRON

& hot-cathode, gas-discharge tube in which one
or more electrodes are used to control electro-
statically the starting of an unidirectional flow
of current.

TIME, CODE CHECKING

all time spent checking out a problem on the
mechine meking sure that the problem is set up
correctly, and that the code is correct.

TIME, ENGINEERING or SERVICING

all machine down time necessary for routine
testing (good or bad), for machine servicing due
to breakdowns, or for preventive servieing measures,
e.g., block tube changes. Includes all test time
(good or bad) following breakdown and subsequent
repalr or preventive servicing.

TIME, IDLE

time in which machine is believed to be in good
operating condition and attended by service engi-
neers but not in use on problems. To verify that
the machine 1s in good operating condition, nachine
tests of the leapfrog varilety may be run.

TIME, NO CHARGE MACHINE-FAULT

unproductive time due to a computer fault such
as the following: (1) non-duplication, (2) tran-
scribing error, (3) input-output malfunction,
(4) machine malfunction resulting in an incomplete
run.

TIME, NO CHARGE NON-NACHINE-FAULT

unproductive time due to no fault of the com-
puter such as the following: (l) good dupliecation,
(2) error in preparation of input data, (3) error
in arranging the program deck, (4) error in oper-
ating instructions or misinterpretation of in-
structions, (5) unscheduled good testing time, run
during normel production period when machine mal-
funetion 1is suspected but is demonstrated not to
exist.

TIME, PRODUCTION

good computing time, including occasional dupli-
cation of one case for a check or rerunning of the
test run. Also, duplication requested by the
sponsor; any reruns caused by misinformation or
bad data supplied by sponsor. Error studies using
different intervals, convergence criteria, ete.

TIME, PRODUCTION



TIME, STANDBY UNATTENDED

time in which the machine is in an unknown con-
dition and not in use of problems. Includes time
in which machine is known to be defective and work
is not being done to restore it to operating condi-
tion. Includes breakdowns which render it unavail-
able due to outside conditions (power outages, etc.).

TIME, SYSTEM, IMPROVEMENT

all machine down time needed for the installation
and testing of new components, large or small, and
machine down time necessary for modification of
existing components. Includes all programmed tests
following the above actions to prove machine is
operating properly.

TRACK

in a serisl magnetic storesge element, a single
path containing a set of pulses.

TRANSCRIBE

to copy, with or without translating, from one
external storage medium to another.

TRANSDUCER

a device which converts energy from one form
to another, e.g., a quartz crystal Imbedded in
mercury can change electrical energy to sound
energy as 1is done in sonic delay lines in computer
storage systems.

TRANSFER

to copy, exchange, read, record, store, transmit,
tranpport, or write data; to change control; to
Jump to another location.

TRANSFER, CONDITIONALLY

to copy, exchange, read, record, store, transmit,
or write data or to change control or jump to
another location according to a certain specified
rule or in accordance with a certasln criterion.

TRANSFER, PARALLEL

a8 system of data tramnsfer in which the char-
acters of an element of information are trans-
ferred simultaneously over a set of paths.

TRANSFER, SERTAL

a system of data transfer in which the char-
acters of an element of information are trans-
ferred in sequence over & single path in con-
gecutive time positions. C

TRANSFER, UNCONDITIONAL

an instruction which causes the subsequent
instruction to be taken from an address which is
not the next one in the sequence in a digitsl
computer which ordinarily obtalns its instruetions
perially from an ordered sequence at all other
times.

TIME, STANDBY UNATTENDED
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TRANSFORM

to change information in structure or composi-
tion without altering the meaning or value; to
normalize, edit, or substitute.

TRANSTENT

a phenomenon experiencing a change as a function
of time; something which 1s temporsry; a bulld-up
or breskdown in the intensity of a phenonenon until
8 steady state condition is reached; an aperiodic
phenomenon; the time rate of change of energy is
finite and some form of energy storage is usually
involved.

TRANSISTOR

an electronic device utilizing semi-conductor
properties to control the flow of currents from
one gource in one circuilt by currents from another
circuit, e.g. a triod transistor permits the
control of current in one circuit by the use of a
smaller current in another circuit, with the
transistor common to both circuits.

TRANSLATE

to change inforamtion (e.g., problem statements
in pseudo-code, data, or coding) from one language
to another without significantly affecting the
meaning.

TRANSMIT

to reproduce informetion in a new location
replacing whatever was previously stored and clear-
ing or erasing the source of the information.

TRANSPORT

to convey as & whole from one storage device to
another.

TROUBLE-SHOOT

to search for a coding mistake or the cause of a
computer malfunction in order to remove same.

TRUNCATE

to drop digits of a number of terms of & series
thus lessening precision, e.g. the number
3.14159265 is truncated to five figures in 3.1415,
whereas one may round off to 3.1416.

TRUNK

a path over which information is transferred;
a bus.

TUBE, ACORN
a small vacuum tube designed for ultra-~high-

frequency circuits. The tube has short electron
transit time and low interelectrode capacity.



TUBE, CATHODE-RAY

an electronic vacuum tube containing a screen
on which information may be stored by means of a
multigrid modulated beam of electrons from the
thermionic emitter, storage effected by means of
charged or uncharged spots; & storage tube; a
Willlams tube; an oscilloscope tube; a picture tube.

TUBE, WILLIAMS

a cathode ray tube used as an electrostatic
storage device of the type designed by F. C.
Williems, University of Manchester, England.

TWO-ADDRESS
see Code, Multiple-address.
TYPEWRITER, ELECTRIC

a hand operated electric powered individual
character printing device having the property that
almost every operation of the machine after the
keys are touched by human fingers is performed by
electric power instead of manual power; a type-
writer powered by electricity, in &ll other respects
the same as & manually powered typewriter.

ULTRASONICS

the field of science devoted to frequencies of
sound above the humen audio range, i.e. above 20
kilocycles per second.

UNCONDITIONAL

not subject to conditions external to the
specific instruction.

UNDERFLOW

the condition which arises when a machine com-
putation yields a result which is smaller than the
smallest possible quantity which the machine is
capable of storing; in floating-point operations,
when the exponent plus the excess becomes negative.

UNPACK

to decompose packed information into a sequence
of separate words or elements.

UNWIND

to code explicitly, at length and in full all
the operations of a cycle thus eliminating all
red-tape operations in the final problem coding.
Unwinding may be performed automatically by the
computer during assembly, generation, or campilation.

VALIDITY
correctness; especially the degree of the close-

ness by which iterated results approach the
correct result.

VARTISTOR

a passive resistor-like circuit element whose
resistance is a function of the current through
it or voltage across its terminals, i.e. the
current through it is a non-linear function of the
voltage across its terminals, hence the linear
form of Ohm's Law is not obeyed; a self-varying
resistance.

VERIFIER

& device on which a manual transcription can
be verified by comparing a retramscription with
it character-by-character ags it is being retran-
scribed.

 VERIFY

to check a data transfer or transeription,
especially those involving manual processes.

WIRE, MAGNETIC

wire made of & magnetic materisl along small
incremental lengths of which magnetic dipoles
are placed in accordance with binary information.

WORD

a set of characters which occuplies one storage
location and is treated by the computer circuits
as a unit and transported as such. Ordinarily a
word 1s treated by the control unit as an in-
struction, and by the arithmetic unit as a quantity.
Word lengths are fixed or variable depending on
the particular computer.

WORD, INFORMATION

an ordered set of characters bearing at least
one meaning and handled by a computer as a unit,
including separating spacing, which may be con-
trasted with instruetion words.

WORD-TIME

especially in reference to words stored serially,
the time required to transport one word from one
storage device to another. See also Access Time,

WRITE

to transfer information to an output medium; to
copy, usually from internal storage to external
storage; to record information in a register,
location, or other storage device or medium.

ZERO

nothing; positive binary zero is usually in-
dlcated by the absence of digits or pulses in &
word; negative binary zero in a computer operating
on one's complements by a pulse in every pulse
position in a word; in a coded decimal machine,
decimal zero and binary zero may not have the same
representation. In most computers, there exist
distinct and valid representation both for plus and
for minus zero.

ZERO



ZERO-SUPPRESSION

the editing or elimination of non-significant
zeros to the left of the integral part of a
quantity before printing operations are initiated;
a part of editing.

ZONE

a portion of internal storage allocated for a
particular function or purpose; any of the three
top positions of 12, 11 and O on & punch card. In
these zone positions, a second punch can be in-
serted so that with punches in the remaining
poslitions 1 to 9, alphabetic characters may be
represented.

ZERO-SUPPRESSION
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Attn: Grant Bloodgood
Assistant Commissioner and
Chief Engineer

United States Weather Bureau
Washington 25, D. C.
Attn: Computer Facility

U. 8. Treasury Department
Bureau of the Public Debt
Parkersburg Office

21); Seventh Street
Parkersburg, West Virginia
Attn: Computer Facllity

Director

Nationel Aeronautics & Space Administration
Flight Research Center

Box 273 .

Edwards, Californie

Attn: Computer Facility

Director
National Aeronautics & Space Administration
Goddard Space Flight Center
Anacostia Naval Station
Washington 25, D. C.
Atin: I. Mortimer Datz
Computer Operations Branch
Date Systems Division

Tennessee Valley Authority

Flood Control Branch

Division of Water Control Planning
712 Union Building

Knoxville, Tennessee

Attn: Computer Facility

Central Intelligence Agency
OCR/Library/ILS

Washington 25, D. C.

Attn: Norman E. Hill, Code 163

State of California
Departuwent of Public Works
Division of Highways
Public Works Building
P. 0. Box 1499
Sacramento 7, California
Attn: F. M. Reynolds
Planning Survey Engineer

Department of Public Works
City & County of San Francisco
City Hall

San Francisco, California
Attn: Computer Facility

Sandia Corporation
Department 5240

Box 5800

Albuquerque, New Mexico
Attn: Computer Facility

Commodity Stabilization Service
New Orleans, Loulsiana
Attn: Computer Facility

U. S. Department of Commerce
Bureau of the Census
Washington 25, D. C.
Attn: Robert F. Drury
Chief, Electronic Systems Division

Director

National Bureau of Standards
Connecticut and Van Ness Street, N.W.
Washington, D. C.

Attn: Dr. S. N. Alexander

National Institute of Arthritis &
Metabolic Diseases

Bethesds 1h, Maryland

Attn: Computer Facility

U. 8. Bureau of Mines

4800 Forbes Avenue
Pittsburgh 13, Pennsylvania
Attn: Computer Facility

U. 8. Bureau of Reclamation
Columbia Basin Project
Box 368
hrata, Washington
Rtn: éompute?gl‘acility
U. 8. Department of Lebor
Office of the Administrative Ass't Secretary
Division of Management Analysils & Development
Washington, D. C.
Attn: Msurice F. Ronayne, Room 2347

Director

National Aeronsutics & Space Administration
Goddard Space Flight Center

Anacostia Naval Station

Washington 25, D. C.

Attn: Tracking and Data Systems

Director

National Aeronautics & Space Administration
Ames Research Center

Moffett Field, California

Attn: Computer Facility

Federal Aviation Agency

Nat'l Aviation Facilities Experimental Station
Atlentic City, New Jersey

Attn: Simulation and Computation Branch

Tennessee Valley Authority
116 0ld Post Office
Chattanooga, Tennessee
Attn: L. G. Payne
Computing Center
Division of Property and Supply

Department of General Administration
Government of the District of Columbia
District Bullding, Room 526
Washington &, D. C.

W. K. Holl

County of Los Angeles

Department of County Engineer

108 West Second Street

Los Angeles 12, California

Attn: Harvey T. Brandt, Chief Deputy

I1linois Division of Highways
Bureau of Research and Planning
Room 703, State Office Building
Springfield, Illinois

Attn: Computer Facility

Sandia Corporation .

Electronic Data Processing Department
3450 Sandia Base

Albuquerque, New Mexico

Attn: Computer Facility



No. of
Coples Organization
1 Auburn University

Auburn, Alabams
Attn: Computer Laboratory

Brighem Young University
Provo, Utah
Attn: Computer Center

Brown University
Providence 12, Rhode Island
Attn: Division of Applied Mathematics

Bucknell University
Lewlsburg, Pennsylvanisa
Attn: Computer Facility

California Institute of Technology
Pasadena, California
Attn: R. B, Gilmore

Comptroller

California Institute of Technology
Jet Propulsion Laboratory

4800 Oek Grove Drive

Pasadena 3, Californla

Attn: Computer Facility

Carleton College
Northi'ield, Minnesota
Attn: Computer Facility

Clemson College

The Graduate School
Clemson, South Carolina
Attn: Computer Facility

Colorado State Unlversity
Fort Collins, Colorado
Attn: Computing Center

Columbls University

Electronics Research Iaboratories
632 West 125 Street

New York 27, New York

Attn: G. S. Bodeen

Columbis University
Hudson Leboratories
Dobbs Ferry, New York
Attn: Computer Facility

Columbis University

Lewls Cycletion Iaboratory
Box 137

Irvington on Hudson, New York
Attn: Computer Facllity

Cornell University

Ithaca, New York

Attn: John W. Hastle
Coordinator of Research

Cornell University
Ithaca, New York
Attn: Dailry Records Processing Laboratory

Cornell Aeronautical Iaboratory, Inc.
L455 Genessee Street

Buffalo 21, New York

Attn: Computer Facility

Dartmouth College
Hanover, New Hampshire
Attn: Computation Center

Florida State University
Tallahassee, Florida
Attn: Computing Center

The Franklin Institute

BenJamin Franklin Parkway at 20th Street
Philadelphia 3, Pennsylvania

Attn: Conputing Center

The George Washington University
707 22nd Street, NiW.

Washington T, D, C.

Attn: Iogistics Research Project

Georgla Institute of Technology
Engineering Experiment Station
Atlante 13, Georgla

Attn: Rich Electronic Computer Center

EDUCATIONAL

No. of No. of
Coples Organization Coples Organization
1l Georgla State College of Business 1 New York University, College of Engineering

Adminigtration
33 Gllmer Street, S5.E.
Atlanta 3, Georgla
Attn: Computer Facility

Harvard University
Cambridge, Massachusetts
Attn: Computer Facility

Indians Unilversity
Bloomington, Indlana
Attn: Research Computing Center

Towa State University

0Of Sclence and Technology

Engineering Experiment Statlon

Ames, Iowa

Attn: Robert M. Stewart, Jr.
Cyclone Computer Leboratory

Towa State University

Ames, Iowa

Attn: Howard Jespersen
Statistical Laboratory

The Johns Hopkins University,
Applied Physics Laboratory
8621 Georgia Avenue

Silver Spring, Maryland
Attn: Computer Facility

The Jolns Hopkins University
Operations Research Office
6935 Arlington Road
Bethesds 1%, Maryland

Attn: Computer Facllity

Johns Hopkins Umiversity
3kth and Charles Streets
Baltimore 18, Maryland

Attn: Computation Center

Lehigh University
Bethlehem, Pennsylvania
Attn: Computer Facility

Louisisna State University
Baton Rouge, Loulsiana
Attn: Computer Research Center

Maspachusetts Inatitute of Techuology

‘Iincoln Laboratory
. Lexington T3, Massachusetts

Attn: Computer Facility
Massachusetts Institute of Technology
Cambridge 39, Massachusetts

Attn: Digital Computer Iaboratory

Miami University hd
Oxford, Ohio’
Attn: Computing Center

Michigan State University
East lansing, Michlgan
Attn: Computer Facility

Michigan State University

College of Englneering

East Lansing, Michigan

Attn: M, G. Keeney
Computer Laboratory

Midwestern Universities Research Assoclation
2203 University Avenue

Madison 5, Wisconsin

Attn: Computer Facllity

Montana State College
Bozeman, Montana .
Attn: Computer ILaboratory

Marquette University
1515 West Wisconsin Avenue
Milwaukee , Wiseconsin
Attn: Computing Center

Missourl School of Mines and Metallurgy
Rolla, Missouri
Attn: Computer Facility

. Attn:

University Heights
New York 53, New York
Attn: Computation and Statistical Iab.

North Carolinea State College
Raleigh, North Carolina
Attn: Experimental Statistics Department

Northeastern University
360 -Huntington Avenue
Boston, Magsachusetts
Attn: Richard I. Carter
Computation Center

Chio State University
Coluribus, Ohio
Attn: Computer Facility

Chio University
Athens, Ohlo
Attn: Computer Facility

Oklehoma State University
The Computing Center
Stillwater, Oklshoms
Attn: D. R, Shreve
Department of Mathematics

Pacific Union College
Angwin, California
Attn; Data Processing Laboratory

The Pennsylvanla State University
Department of Electricsl Englneering
University Park, Pennsylvania
Attn: Roy L. Russo

Computer Facllitles

Polytechnic Institute of Brooklyn
333 Jay Street
Brooklyn 1, New York
Attn: H. P. Wile
Administrator of Research

Pomona College
Claremont, Californie
Attn: Computer Facility

Purdue University
West Lafeyette, Indiana
Attn: Computing Iaboratory, ENAD

Rensselaer Polytechnic Tnstitute
Troy, New York
Attn: Computer Laboratory

Rice University

Houston 1, Texas

Attn: Martin Graham
Computer Project

Rose Polytechnic Institute
Terre Haute, Indlana
Attn: Prof. H. Moensch

San Diego State College
San Diego 15, California
Attn: Computer Facllity

Southern Methodist University
Dallas, Texas
Attn: Panl D. Minton

Southern Illinois Unlversity
Department of Mathematics
Carbondale, Illinols
Attn: .A. M, Mark

Computing Center

Stanford University
Stenford, California
Attn: Computation Center

Stanford Research Institute
Division of Englneering Research
Menlo Park, California

Clay L. Perry

Syracuse University

112 Hinds Hall
Syracuse 10, New York
Attn: Computing Center



EDUCATIONAL

No. of No. of
Copies Organization Copiles Organilzation
1l Texas Englneering Experiment Station 1 Unilversity of Houston
College Station, Texas Houston L, Texas
A%tn: Data Processing Center Attn: Computing and Data Processing Center
1 Texas Western College 1 University of Illinois
Schellenger Research Iaboratory 168 Engineering Research Isboratories
El Paso, Texas Urbana, Illinois
Attn: Digltsl.Computer Laboratory
1 Tulane University
New Orleans 15, Loulsiana 1 University of Illinols
Attn: Tulane Computer Center Urbana, Illinois
Attn: Professor J. N. Snyder
1 Universlty of Arkansas Digltal Computer Laboratory
Graduate School .
Fayetteville, Arkansas 1 Unilversity of Kentucky
Attn: Aubrey E. Harvey Lexington, Kentucky
Attn: Computing Center
1 University of Arizona Mr. John Hamblen
Tulson 25, Arizona -
Attn: Numerical Analysis Laboratory 1 University of Loulsville
Speed Scientific School
1  University of Callfornia Louisville 8, Kentucky
201 Campbell Hall Attn: Computing Laboratory
Berkeley, Californis
Attn: Computer Center 1 University of Michigen
' Computing Center
1 University of Celifornia Ann Arbor, Michigan
Berkeley b4, California
Attn: Radiation Iaboratory 2  The Unlversity of Michigan
Willow Run Laboratories
1 University of Californie P. 0. Box 618
Los Angeles 2k, California Ann Arbor, Michigan
Attn: Western Data Processing Center Attn: Dean H. Wilson
1 University of California 1 Unilversity of Minnesota
Department of Mathematics Numerical Anelysis Center
Los Angeles 24, California Minneapolis 1k, Minnesota
Attn: M. R. Hestenes
Numerical Analysis Research 1 Unlversity of Minnesots
Office of the Comptroller
1l University of California Business Administration
Lawrence Radiation Isborastory Minneapolis 14, Minnesota
P, 0. Box 808 Attn: R. H. Elliott
Iivermore, California
Attn: C. L, Blue 1 University of Miseissippi
Carrier Hall
1 University of California University, Mississippi
Los Alemos Scientific Laboratory T-1 Attn: Computing Center
P, 0. Box 1663
Los Alamos, New Mexico 1 Unilversity of New Mexico
Attn: Computer Facility Research Center
2206 Lomas Blvd N.E. (Box 181)
1 University of California Albuquerque, New Mexico
Los Alamos Scientific Laboratory Attn: Computer Facility
P. 0. Box 1663
Los Alamos, New Mexico 1 University of Nebraska
Attn: Darol Froman Lincoln, Nebraska
Attn: Computer Facility
1l University of Chicago
Argonne Natlonal Laboratory 1 Universlty of North Carolina
9700 South Cass Avenue P. 0. Box 929
Argonne, Illinois Chapel Hill, North Carolina
Attn:  Hoylande D. Young Attn: Computstion Center
Techilcal Information Division
1 The University of Oklahome
1l The University of Chicago: Computer Iaboratory
Institute for Computer Research Norman, Oklahoma
Chicago 37, Illinoils . Attn: William Viavant
Attn: Dr. Nicholas C. Metropolis
1 The University of Oklahoma
1 University of Delaware School of Electrical Engineering
Newark, Delaware Norman, Oklahoma
Attn: Computer Facility Attn: Gerald Tuma
High Speed Computer Project
1 Unilversity of Denver
Denver Research Institute 1 VUniversity of Pemnsylvania
Denver 10, Colorado 302 Moore School -
Attn: Computer Facility Philadelphia 4, Pennsylvania
Attn: Dr. Saul Gorn
1 University of Florida Director of Computer Research
Unilversity Station and Education
P. 0, Box 3568
Gainesville, Florida 1 University of Rhode Island
Attn: Statistical Isboratory Kingston, Rhode Island
Attn: Computing Isboratory
1 University of Georgia .

Athens, Georgle
Attn: Department of Experimerital Statistics

No. of
Coples Organization
1 University of Rochester

Rochester, New York
Attn: Computing Center

University of South Carolina
Department of Electrical Engineering
Columbia, South Carolina

Attn: George G. Ramm

University of Southern California
Aeronautic Iaboratories Department
Post Office Box 1001

Oxnard, Californla

Attn: Computer Facility

University of Virginia

Research Laboratories for the Engineering
Sciences

Charlottesville, Virginia

Attn: A. R. Kuhlthau

University of Wisconsin
Madison 6, Wisconsin
Attn: Numerical Analysis Taboratory

University of Wisconsin

Department of Electrical Engineering
Madison 6, Wisconsin

Attn: Computing Laboratory

Vanderbilt University

Wesley Hall

Nashville, Tennessee

Attn: Vanderbilt Computer Center

Virginia Polytechnic Institute
Blacksburg, Virginia
Attn: John W. Whittemore

Washington State University
Pullman, Washington
Attn: Computing Center

Watson Scientific Computing Laboratory
612 West 116 Street
New York 27, New York

Weyne State Unlversity
4841 Cass Avenue
Detrolt 2, Michigan
Attn: Computing Center

Western Reserve University

Center for tation and C
Research

Cleveland 6, Ohio

ication

Worcester Polytechnic Dnstitute

r 9,
Attn: Computation Facility

Yale University

135 Prospect Street
New Haven, Connectlcut
Atin: Computing Center



COMMERCIAL

No. of No. of .
Copies Organization Copies Organization
1  Abbott Laboratories 1 - Atlantic City Electric Company
1400 Sheridan Road 1600 Pacific Avenue
North Chicago, Illinois Atlentic City, New Jersey
Attn: Computer Facility Attn: Computer Facility
1 ACF Industries Incorporated 1  Atlantic Mutual Insursnce Company
ACF Electronics Division 45 Wall Street
11 Park Place New York 5, New York
Paremus, New Jersey Attn: Computer Facility
Attn: Computer Facility
1l The Atlantic Refining Company
1 Advanced Technology Laboratory Research & Development Department
Americen Standard Dallas, Texas
Mountein View, California Attn: Computer Facility
Attn: Computer Facility .
. 1 Automation Management Incorporated
1 Aeroflex Corporation 25 Brigham Street
Aeroflex Laboratories Division P. 0. Box. 217
3406 Skillman Avenue Westboro, Massachusetts
Long Island City 1, New York Attn: Willlem Alden
Attn: Computer Facility
1 Automation Consultants, Incorporated
1 Aircraft Armaments, Incorporated 155 Fifth Avenue
Cockeysville, Maryland . New York 10, New York
ATtn: Computer Facllity Attn: R. Hunt Brown, President
1 Airesearch Manufacturing Company 1 Autometric Corporstion
Sky Harbor Airport - Operations Division
402 South 36th Street : 331 W. Lhth Street
Phoenix, Arizona New York 36, New York
Attn: F. J. MeCullough, Manager Attn: Computer Facility
Administrative Services
1 Automobile Carriers Incorporated
1 ° Alresearch Manufacturing Company P. 0. Box 128
402 South 36th Street Flint, Michigen
Phoenix, Arizona Attn: Computer Facllity
Attn: Computer Facility
. 1 AVCO Corporation
1 Allen B. Du Mont Leboratories, Incorporated Research & Advanced Development Division
750 Bloomfield Avenue 201 Lowell Street
Clifton, New Jersey Wilmington, Massachusetts
Attn: J. N. Lord, Jr. Attn: Computer Facility
Du Mont Military Electronics
1 B. F. Goodrich Footwear & Flooring Company
1 Allis-Chalmers Manufacturing Company Watertown T2, Massachusetts
Milwaukee, Wisconsin Attn: Computer Facility
Attn: Computer Facility
1 The Babcock and Wilcox Company
1 Allstate Insurance Company Atomic Energy Division
TUNT Skokie Boulevard 1201 Kemper Street
Skokie, Illinois Lynchburg, Virginie
Attn: L. L. van Oosten Attn: Form Mathematics Bectlon
1 American Airlines 1 The Babcock and Wilcox Company
100 Park Avenue Van Buren Avenue
New York, New York Barberton, Ohio
Attn: Computer Facility Attn: Computer Center
1 American Bosch Arma Corporation 1 The Baltimore and Ohio Railroad Company
Arme. Division Baltimore 1, Marylend
Garden City, New York Attn: J. I. Barnes, Comptroller
Attn: A. B. Schacknow )
1 Bank of Amerlca
1 American Machine and Foundry Company 500 Howard Street
Mechanics Research Division San Francisco, California
T501 K. Ratchex Avenue Attn: Bystems & Equipment Research Dept.
Niles, Illinois .
Attn: Computer Facility 1 Bankers Life Insurance Company of Nebraske
Cotner and "O" Street
1 American Telephone and Telegraph Company Lincoln, Nebraska
Treasury Department Attn: Computer Facility
50 Varick Street
New York, New York 1 Battelle Memorial Institute
Attp:  Computer Facility 505 King Avenue
Columbus 1, Ohlo
1 American Telepone and Telegraph Company - Attn: Micheel Tikson, Head
Long Lines Department Digital Computing Center
Mt. Kisco, New York (Systems Engineering Division)
Attn: Computer Facllity
1 Behr-Manning Corporation
1l Americen United Life Insurance Company P, 0. Box
30 West Fall Creek Parkway . Troy, New York
TIndianapolis 6, Indiena ) Attn: Computer Facility
Attn: Myron T. Fouke, Coordinator )
Electronic Date Processing 1. Bell Aerosystems Company
P. 0. Box 1 .
1 Argonne Nationel Laboratory Buffalo, New York
9700 Cass Avenue Attn: Computer Facility
Argonne, Illinols
Attn: Computer Facllity 1 Bell Aircraft Gorporation
Avionics Diviselon
1 Arthur D. Little, Incorporated Buffalo 5, New York

35 ‘Acorn Perk
Cambridge 40, Massachusetts
Attn: Computer Facility

Attn: Mr..Williem J. O'Mara
Inertisl Development Laboratories

North Tonawanda Facllity

124

No. of

Copiles

Organization

1

Bell Telephone Laboratories,
555 Union Boulevard
Allentown, Pennsylvania
Attn: Computer Facility

Incorporated

Bell Telephone Laboratories,
Murray Hill, New Jersey
Attn: Computing Facility

Incorporeted

Bell Telephone Laboratories,
463 West Street

New York 14, New York

Attn: Computing Facillty

Incorporated

Bell Telephone Laboratories,
Whippany Road

Whippsny, New Jersey

Attn: Computing Facility

Incorporated

Bell Telephone Leboratories, Incorporated .
3300 South Eest Lexington Road
Winston-Salem, North Carolina

Attn: Computer Facility

Babcock and Wilcox Research Center
Allisnce, Ohio
Attn:

Bendix Corporation

Bendix Computer Division
5630 Arbor Vitae Street
Los Angeles 45, California
Attn: Phyllis Huggins

Bendix Corporation
Crosley Division

1329 Arlington Street
Cincinnati 29, Ohio
Attn: Computer Facility

The Bendix Corporation

Eclipse-Pioneer Division

Teterboro, New Jersey

Attn: Walter A. Platt, Assistant Chlef
Englneer for Advanced Research
and Development

Bendix Corporation

Bendix Redio Division

Towson 4, Maryland

Attn: Department of Research & Development

Bendix Corporation
Bendix Systems Divisicn
3300 Plymouth Road

Ann Arbor, Michigan
Attn: Computer Facility

Bendix Corporation

P. 0. Box 5115

Detroilt 35, Michigan
Attn: Computer Facility

B11l Jack Scientific Instrument Company
Bolans Beach, Californla
Attn: Cqmputer Facllity

The Black & Decker Manufacturing Company
Towson %, Maryiand
Attn: Bartow Van Ness
Office Methods Section
Industrial Eaglneering Department

Boeing Airplane Company

Data Processing Section
Wichita 1, Kansas

Attn: Mr. M. E. Stone, Chief

Braniff Airways, Incorporated
Dallas, Texas
Attn: - Computer Facllity

Bulova Research & Development
Laboratories Incorporated

6210 Woodside Avenue :

Woodside TT, New York

Attn: Computer Facility

Bridgeport Brass Company
30 Grand Street

Bridgeport 2, Connecticut
Attn: Computer Facility

Brigadier General A. P. Taber (USA Ret.)



No. of
Copies Organization
1 Burroughs Corporation

Federal Government Activity
1739 H. Street, N.W.
Washington, D. C.
Attn: Samuel L. Tash
Technical Representative

Burroughs Corporation

Military Electronic Computer Division
14300 Tireman

Detroit 28, Michigan

Burroughs Corporation
Methods & Procedures Division
6071 Second Avenue

Detroit 32, Michigan

Attn: A. P. Diamond

Burroughe Corporation
460 Sierra Madre Villa
Pasadena, Celifornia
Attn: Computer Feeility

Burroughs Corporation
Burroughs Research Center
Paoli, Pennsylvania
Attn: Computer Facility

California Research Corporation
527 Standard Avenue

Richmond, California

Attn:  Computer Facility

The Carborundum Company
Buffalo, New York
Attn: Computer Facility

C~E-I-R, Imcorporated

1200 Jefferson Devis Highway
Arlington 2, Virginia

Attn: Computer Facllity

Celsnese Chemical Company

P. 0. Box 561

520 Lawrence Street

Corpus Christi, Texas

Attn: Data Processing System

Champlin 011 & Refining Compeny
P. 0. Box 552

Enid, Oklehoma

Attn: Computer Facility

Chance Vought Aircraft, Incorporated
Dellas, Texas
Attn: Computer Facllity

The Chase Manhattan Bank
Head Office
New York 15, New York
Attn: Cherles Block
Electronic Research Officer

The Chesapeake and Ohio Rallway Company
400 Terminal Tower

Cleveland 1, Ohipo N
Attn: Computer Facility

The Chesapeake and Potomac Telephone
Company of Maryland

5711 York Road

Baltimore 12, Maryland

Attn: Russell Frost, Staff Accountent

Chesapeake and Potomac Telephone Company
of Marylsnd

320 St. Paul Place

Baltimore 2, Marylend

Attn: Computer Facility

Chrysler Corporation
Detroit 31, Michigsn
Attn: .Computer Facility

Cltizéens Gas and Coke Utility
2020 N. Meridian Street
Indlanapolis, Indiana

Attn: Computer Facility

Clark Brothers Company
Olean, New York
Attn: Computer Facillty

COMMERCIAL

No. of
Copies Organization
1 Clary Corporation

408 Junipero Street
San Gabriel, California
Attn: Computer Facility

Clevite Corporation
Transistor Products Division
2h1-257 Crescent Street
Waltham 54, Massachusetts
Attn: Mr. Philip D. Goodman

Combustion Engineering, Incorporated
Combustion Engineering Bullding
200 Madison Avenue
New York 16, New York
Attn: H. Seldensticker
Assistant Controller

Commonwealth Edison Company

T2 West Adams Street

Chlcago 90, Illinois - h
Attn: Computer Facillity

Computer Control Company, Incorporated
2251 Barry Avenue

Los Angeles 64, California

Attn: Dawn Walker, Marketing

Concord Control -Incorporated

1282 Soldiers Field Road

Boston 35, Massachusetts

Attn: Charles J. Scott
Applications Engineer

No. of
Copies Organization
1 Douglas Aircreft Company

Consolidated Edlson Company of New York Inc. 1

% Irving Place
New York 3, New York
Attn: Computer Facility

Control Data Corporation
Computer Division

501 Perk Avenue
Minneapolis 15, Minnesota
Attn: G. 8. Hanson

Control Data Corporation
Monterey, California
Attn: Computer Facility

Convair
Fort Worth, Texas
Attn: W. 8. Lindsey

Convair

Pacific Highway

Sen Diego, California
Attn: Computer Facllity

Convalr
Pomone., California
Attn: J. P. Syren
Mensger of Contracts

Cook Electric Compsny

Cook Technological Center Division
6401 West Oakton Street

Morton Grove, Illinois

Attn: Computer Fecllity

Cubic Corporation

5575 Kearny Villa Road
San Diego 11, California
Attn: Alfred L. Cotcher

Douglas Aircraft Company, Incorporated
Tulsa, Oklahoma
Attn: D. E. Whitman

Datalline Computer Processing Associates, Ltd.

50 East 42nd Street
New York 17, Rew York
Attn: Martin Star

Daystrom Incorporated
Archbald, Pennsylvania
Attn: Mr. Joseph Hartnett

Digital Equipment Corporation
Maynard, Massachusetts

Digitronics Corporation
Albertson Avenue
Albertson

Long Island, New York
Attn: Morton Siegelbaum

1125

Department B-107
El Segundo, California
Attn: Computer Facility

Dougles Ajrcraft Company
Department C-107

Long Beach, California
Attn: Computer Facility

Douglas Alrcraft Company

Department G-318

3000 ,0cean Park Boulevard
Santa Monlca, California-
Attn: Computer Facility

The Dow Chemical Company

687 Bullding

Midland, Michigen

Attn: Computations Research Laboratory

Dow Chemical Company
Engineering Department
Bullding'B-1201
Freeport, Texas

Attn: Computer Facllity

E. I. du Pont de Nemours & Company, Inc.
Elastomer Chemicals Department
P. 0. Box 1378
Louisville 1, Kentucky
Attn: Mr. J. C. Flynn
Accounting & Service Department

E. I. du Pont de Nemours & Company
Louviers Building

Wilmington, Delaware

Attn: Computer Facility

Eastman Kodek Compeny
Rochester, New York
Attn: Computer Facility

Eastmen Kodak Company

Tennessee Eastmen Company Division
Kingsport, Tennessee

Attn: Computer Facility

Ebasco Services Incorporated
2 Rector Street

New York 6, New York

Attn: Computer Facllity

Edgerton, Germeshausen and Grier, Inq.
160 Brookline. Avenue

Boston 15, Massachusetts

Attn: Computer Facility

Educational Testing Service
20 Nassau Street °
Princeton, New Jersey

Attn: William H. Reuter

El Paso Natural Gas Company
Administrative Services Department
P. 0. Box 1492

El Paso, Texas

Attn: Computer Facility

Electronic Communications Incorporated
1501 72nd Street, N.

St. Petersburg 10, Florida

Attn: Computer Facility

Electro-Technology
205 East 42nd Street
New York 17, New York
Attn: Alice M. Hilton

Electronic Defense Laboratory
P. 0. Box 205

Mountain View, California
Attn: Computer Facility

El-Tronics, Incorporated
Alwec Computer Division
13040 S. Cerise Avenue
Hawthorne, California

Bmerson Electric Manufacturing Company
Electronics and Avionics Division
8100 Florissant Avenue

St. Louls 36, Missouri

" Attn: Joseph F. Egler, Head

Digital Computing Section



No. of No. of No. of
Copies Organization Coples Orgsnization Coples Orgenization
1 Epsco Incorporated 1 TFord Motor Compeny 1 Great Lekes Pipe Line Company
Systems Division Tractor and Implement Division P. 0., Box 2239
275 Massachusetts Avenue 2500 East Maple Road Kansas City, Missouri
Cambridge 39, Massachusetts Birmingham, Michigan Attn: Computer Facility
Attn: Bruce R. Baker, Office Manager Attn: Computer Facility
1 Grest Northern Railroad
1 Fairchild Engine and Airplane Corporation 1 Ford Motor Compamny 175 E bth Street
Fairchild Astrionics Division The American Road St. Paul 1, Minnesota
Wyandanch, Long Island, New York Dearborn, Michigan Attn: Computer Facility
Attn: A. T. Germano Attn: J. V. Coombe
Director of Customer Relations Special Military Vehicles Operations 1  The Griscom-Russell Company
Defense Products Group 225 Wetmore Avenue, S.E.
1 Farmers Insurance Group Massillon, Ohio
4680 Wilshire Boulevard 1 Ford Motor Company Attn: Computing Department
Los Angeles, Californie Manufacturing Services Division
Attn: Computer Facility Rouge Office Building 1 Grumman Aircraft Engineering Corporation
Dearborn, Michigan . Bethpage, New York
1 Fellows Gear Shaper Company Attn: Computer Services Department Attn: Computer Facility
River Street Room 1109
Springfield, Vermont ' 1 Gulf Research and Development Company
Attn: Computer Facility 1 Ford Motor Company P. 0. Drawer 2038
. . Ford Division Pittsburgh 30, Pennsylvania
1 Fidelity Philadelphia Trust Company Rotunda & Southfield Attn: Computer Facility
135 S. Broad Street Dearborn, Michigan
Philadelphia, Pennsylvania Attn: Computer Facility 1 - General Electric Company
Attn: Computer Facility Hanford Atomic Products Operation
1 Ford Motor Company Richland, Washington
1 Firestone Tire and Rubber Compeany Lincoln-Mercury Division Attn: Computer Facility
2525 Firestone Boulevard 3000 Schaefer Road
Los Angeles 54, California Dearborn, Michigan 1l General Electric Company
Attn: Computer Facility Attn: Computer Fecility 310 West Liberty Street
Louisville, Kentucky
1 Firestone Tire & Rubber Company 1 General Motors Corporation Attn: Computer Facility
Akron Defense Products Office Detroit, Michigan
Akron 17, Ohilo Attn: Computer Fecility 1l General Electric Company
Attn: Mr. J. J. Scrutchin : L4901 Fairmont Avenue
1 General Motors Corporation Bethesda 14, Maryland
1 The First National Bank of Boston A. C. Spark Plug Division Attn: Mr. H. G. McGuire
67 Milk Street 7929 South Howell Avenue
Boston, Massachusetts Milwaukee 1, Wisconsin 1 ~ General Electric Company
Attn: Computer Facility Attn: Computer Facility Redmond Circle
Rome, Georgla
1l The First National City Bank of New York 1 General Motors Corporation Attn: Data Processing
55 Wall Street Herrison Radiator Division
New York 15, New York Lockport, New York 1l General Electric Company
Attn: W. J. Hagelin Attn: T. A. Marshall Missile and Space Vehicle Department
Research & Development . Divisional Comptroller 3198 Chestnut Street
Philadelphia 1, Pennsylvania
1 First Pennsylvania Banking and Trust Company 1  General Motors Corporation Attn: W. G. Uhlman
1500 Chestnut Street A. C. Spark Plug Division
Philadelphia, Pennsylvania 1300 N. Dort Highway 1 General Electric Company
Attn: Computer Facility Flint 2, Michigan Knolls Atomic Power Labcratory
Attn: Boyd Milburn P. 0. Box 1072
1 Fischbach, McCoach & Associates, Incorporated Assistant Divisional Comptroller Schenectady, New York
122 East 42nd Street Attn: Computer Facility
New York 17, New York 1 General Motors Corporatlon
Attm:  Room 809 Allison Division 1 General Electric Company
P. 0. Box 89k Computer Systems and Operations Division
1 Ford Imstrument Company Indianapolis 6, Indiana Schenectady, New York
Engineering Division Attn: Computer Facility Attn; IST-G
31-10 Thomson Avenue
Long Island City 1, New York 1 General Motors Corporetion 1 General Electric Company
Attn: Computer Facllity Proving Ground Section Evendale Computations Operation
Milford, Michigsn Evendale 15, Ohio
1 Ford Motor Company Attn: Mr. K. A. Stonex, Assistant Director
Aeronutronic Division General Electric Company
Ford Road 1 General Motors Corporation Computer Department
Newport Beach, California Research Laboratories P. 0. Drawer 270
Attn: Computer Facility 12 Mile and Mount Roads Phoenix, Arizona
Warren, Michigan Attn: P. J. Scola, System Engineer
1l Ford Motor Company. Attn: Computer Facility Large Computer Systems Engineering
Wayne Assembly Plant
37625 Michigan Avenue 1 General Precision, Incorporated 1 General Electric Company
Wayne, Michigan Librascope Division Computer Department
Attn: Computer Facility Westeri Avenue 13430 North Black Canyon Highway
Glendale 1, California Phoenix, Arizona
1 Franklin Life Insurance Company Attn: J. L. Snell Attn: J. Leatherwood
800 South Sixth Street R. R. Hopkins
Springfield, Illinois 1 General Tire and Rubber Company
Attn: Computer Fecility 1708 Englewood Avenue 1 General Insurence Company of America
Akron 9, Ohio 4347 Brooklyn Avenue
1 Ford Motor Company Attn: Computer Facility Seattle 5, Washington
Engine end Foundry Division Attn: Computer Facility
Cleveland, Ohio 1 The Geot ical Corpc
Attn: Computer Facility 3401 Shiloh Road 1 Genersl Mills
Garlend, Texas Mechanical Division
1 Ford Motor Company Attn: Computer Facility 1620 Central Avenue
Cleveland Engine Plant Minneapolis 13, Minnesota
P. 0. Box 191 1 Gille Assoclatesn Attn: Computer Facility
Berea, Ohlo 2200 Book Tower
Attn: Computer Facility Detrolt 26, Michigan 1 General Mills

COMMERCIAL

Attn: Mr. Alan Meacham

Mechanical Division

2003 East Hennepin Avenue
Minneapolis 13, Minnesota
Attn:

@. H. Heilborn, Product Manager, Computers
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Hempshire Engineering Company

2300 Washington Street

Newton Lower Falls 62, Massachusetts
Attn: Computer Facility

Harvey Aluminum Sales, Incorporated
Defense Plants Division

Milan Arsenal

Milan , Tennessee

Attn: Computer Facility

Hercules Powder Company
Applied Mathematics Division
Wilmington 99, Delaware

Hughes Alrcraft Company

Industrial Dynamics

Florence Avenue & Teale Streets

Culver City, California

Attn: General Offices; Computing Facility

Hughes Aircraft Company

Culver city, California

Attn: John T. Pettit, Director
Corporate Industrisl Dynamics

Hughes Aircraft Company

Florence & Teale Streets

Culver City, California

Attn: Digltal Systems Department
Building 6, Room F1002

Hickok Manufacturing Company, Incorporated
850 St. Paul Street

Rochester 1, New York

Attn: Computer Facility

Hoffman Military Products Division
3740 South Grand Avenue

Los Angeles 7, California

Attn: Computer Facility

HRB-Singer, Incorporated
Scilence Park

State College, Pennsylvania
Attn: Computer Facility

Hudson Englneering Corporation
5900 Hilleroft

Houston, Texas

Attn: Computer Facility

Humble 01l & Refining Company
Production Department

P. 0. Box 2180

Houston 1, Texas

Attn: C. R. Hocott

Humble 01l & Refining Company
Baton Rouge Refinery

P. 0. Box 551

Baton Rouge, Loulsiana

Attn: Computer Facility

John Deere Waterloo Tractor Works
Waterloo, Iowa
Attn: W. R. Cochran

John Hancock Mutuel Life Insurance Company
200 Berkeley Street

Boston, Massachusetts

Attn: Computer Facility

Kalser Steel Corporation
Box 217

Fontana, California
Attn: Computer Facility

The 'Kaman Alreraft Corporation
01d Windsor Road

Bloomfield, Connecticut

Attn: Computer Facility

Leboratory for Electronics, Incorporated
Computer Products Division

1079 Commonwealth Avenue

Boston 15, Massachusetts

Attn: George H. Durr

Land-Air, Incorporated
P. 0. Box 473 .
Lompoc, Callfornia

Attn: Computer Facility
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1

Leeds & Northrup Company
General Office and Works
4901 Stenton Avenue
Philadelphia kli, Pennsylvania
Attn: E. M. Brandle

Littauer Statistical Laboratory
94 Prescott Street

Cembridge 38, Massachusetts
Attn: Computer Facility

Lockheed Alrcraft Corporation
California Division

Burbank, California

Attn: Mr. Robert A. Balley

.

Lockheed Alrcraft Corporation
Department 61-44

Palo Alto, California

Attn: Mr. R. P. Graveline

Lockheed Alrcraft Corporation
Missiles and Space Division
Sunnyvale, California

Attn: Mr. K. A. Willlard

Lockheed Aircraft Corporation
Georgla Division

Marietta, Georgia

Attn: °© Computer Facility

Lockheed Electronics Company
Stevid Division

Plainfield, New Jersey

Attn: Mr. G. Ennes

Louis Allis Company

427 East Stewart Street
Milwaukee, Wisconsin
Attn: Computer Faecility

Lockwood, Kessler & Bartlett, Incorporated
One Aerial Wey

Syosset, New York

Attn: J. H. Mitchell

Idaho Maryland Mines
Magnetics Division

2202 Broadway

Sante Monica, California
Attn: Francis Fatigante

I1llinois Central Railroad
135 East Eleventh Place
Chicago 5, Illinois

Attn: Mr. K. H. Lyrla

Institute of Gas Technology
17 West 3lth Street

Chicago 16, Illinois

Attn: Computer Facility

Institute of Textile Technology
Charlottesville, Virginia
Attn; Jack Compton

Intelex Systems, Incorporated
67 Broad Street

New York 4, New York

Attn: J. R. DeHart

Internetional Business Machines Corporation
The Service Bureau Corporation

Monterey and Cottle Roads

San Jose, Californis

Attn: Building 10, Room 308

International Business Machine Corporation
Cleveland Engine Plant No. 2
Brookpark, Ohio

International Business Machines Corporation
TT7 South Wacker Drive
Chicago, Illinois

International Business Machines Corporation
Federal Systems Division

2330 St. Paul Street

Baltimore 18, Maryland

Attn: J. Brooke Shehan

uet
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International Business Machines
5711 York Road
Baltimore 12, Maryland

Corporation

International Business Machines
1567 Salzman Avenue
Wellston, Missouri

Corporation

International Business Machines
Republic Aviation Corporation
Farmingdale, New York

Corporation

International Business Machines
Federal Systems Division
Kingston, New York

Corporation

International Business Machines
57 William Street
New York, New York

Corporation

International Business Machines
590 Madison Avenue
New York 22, New York

Corporation

International Business Machines
Federal Systems Division
Oswego, New York

Attn: Computer Facility

Corporation

International Business Machines Methods
DS Manufacturing
South Road

Poughkeepsie, New York

International Business Machines
Product Development Laboratory
Poughkeepsie, New York

Corporation

International Business Machines
Date Processing Division

112 East Post Road

White Plains, New York

Attn: David J. Love, Dept. of Information

Corporation

International Business Machines Corporation
Research Center

P. 0. Box 218

Yorktown Heights, New York

International Business Machines Corporation
3747 Bellaire Boulevard
Houston, Texas

International Business Machines Corporation
Space Computing Center

615 Pennsylvania Avenue, N.W.

Washington, D. C.

International Harvester Company
Engineering Research

5225 South Western Boulevard
Chicago 9, Illinois

Attn: Computer Facility

International Harvester Company

Systems and Data Services Department

180 North Michigan Avenue

Chicago 1, Illinois

Attn: Mr. L. A, Gowdy, General Supervisor

International Harvester Company
Motor Truck Division

Box 1109 Meyer Road

Fort Wayne, Indiana

Attn: Computer Facllity

TIT Laboratories

500 Washington Avenue
Nutley 10, New Jersey
Attn: Computer Facility
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1 The Manhattan Life Insurance.Company

120 West 5Tth Street
New York 19, New York
Attn: Computer Facility

Manning, Maxwell and Moore, Incorporated
414 Broadway

Muskegon, Michigen

Attn: Computer Facility

The Marquardt Corporation
16555 Saticoy Street
Van Ruys, Celifornie
Attn: Computer Facility

The Martin Company

Missile Weapons Systems Division
Baltimore 3, Maryland

Attn: Computer Facility

The Msrtin Company

Box 179

Denver, Colorado

Attn: Computer Facility

The Mertin Company

Data Systems Department
Orlando, Florida

Attn: Mr. H. K. Doremus

McDonnell Aircraft Corporation
Box 516

St. Louis 66, Missouri

Attn: Computer Facllity

McGraw-H11ll Book Company, Incorporsted
330 West 42nd Street .

Rew York 36, New York

Attn: John Markus

Melpar, Incorporated
Applied Science Division -
11 Galen Street
Watertown, Massachusetts
Attn: Computer Facllity

Melper, Incorporated

3000 Arlington Boulevard

Falls Church, Virginia

Attn: R. E. Miller, Director
Advanced Development Staff

Metroupolitan Life Insurance Company
1 Madison Avenue

New York 10, New York

Attn: Computer Facility

Michigsn Bell Telephone Company
1365 Cass Avenue

Detrolt 26, Michigan

Attn: A. L. Baumenn, Jr.

Michigen Bell Telephone Company

1365 (ass Avenue

Detroit 26, Michigan

Attn: Mr. George T. Cindric, Room 1521

Michigen Bell Telephone Compeny
105 E. Bethune

Detroit, Michigan

Attn: Computer Facllity

Michigan Bell Telephone Company
3530 Eestern S.E.

Grand Rapids, Michigan

Attn: Computer Facility

Michigen Bell Telephone Company
23500 Northwestern Highway
Southfield, Michigan

Attn: Computer Facility

Michigan Hospital Service
441 E. Jefferson

Detroit 26, Michigan
Attn: Computer Facility

Minneapolis-Honeywell Regulator Company
2600 S. E. Belmont
Portland 1%, Oregon
Attn:

No.
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1

William E. Ware, Special Systems Division

Minneapolis-Honeywell Regulator Company
TCG- Division

2753 hth Avenue South

Minneapolis 8, Minnesota

Attn: Computer Facility

Minneapolls Honeywell Regulator Company
Detematic Division

Newton 61, Massachusetts

Attn: Computer Facility

Minneapolis-Honeywell Regulator Company
Special Systems Division

Queen & Soubh Bailey Streets

Pottstown, Pennsylvania

Attn: Computer Facllity

Minnesote Mining and Msnufacturing Company
900 Bush Avenue

Sst. Paul 6, Minnesota

Attn: Computer Facllity

Minnesota Mutual Life Insurance Company
345 Cedar

St. Paul 1, Minnesota

Attn: Computer Facility

Mitre Corporation

. Middlesex Turnplke

Bedford, Massachusetts
Attn: Computer Facllity

Monsanto Chemical Company
St. Louis, Missouri
Attn: Computer Facllity

Monroe Calculating Machine Company
555 Mitchell Street

Orange, New Jersey

Attn: W. H. Burkhart

Morgan Guaranty Trust Company of New York
140 Broadway

New York 15, New York

Attn: Computer Facllity

Motorola, Incorporated

5005 East McDowell Road

Phoenix, Arizona

Attn: Mr. Cliff J. Woodka, Market Research

Mutual Benefit Life Insurance Company
520 Broad Street

Newark 1, New Jereey

Attn: Computer Facllity

Mutual Insurance Advisory Assoclation
111 Fourth Avenue

New York 3, New York

Attn: Philipp K. Stern, Actuary

National Airlines, Incorporated
P. 0. Box NAL

Alrport Meil Facility

Miemi 59, Florida

Attn: Computer Facility

Nationel Company Incorporated
61 Sherman Street

Malden 48, Massachusetts
Attn: Computer Facility

National Cash Reglster Company
Data Processing Center
1401 East E1 Segundo Boulevard
Hawthorne, California

Natlonal Cash Register Company
Main & K Streets

Dayton, Ohio

Attn: Computer Facility

National Office Menagement Asscciation
Willow Grove, Pennsylvania
Attn: Computer Facility

Newport News Shipping & Dry Dock Compsny
Washington Avenue

Newport News, Virginia

Attn: Computer Facility

1128
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1 New York Stock Exchenge
18 Broad Street
New York 5, New York

1 North American Aviation, Incorporated
Autonetics Divielon
9150 E. Imperial Highway
Downey, California
Attn: W. F. Barnes, Chlef
Seles Englneering Computers
& Date Systems

1 North American Aviation, Incorporated
Autonetics Division
9150 E. Tmperial Highway
Dovwney, Callfornia
Attn:
Merketing

1 North American Aviation, Incorporsted
Autonetics Division
9150 East Imperial Highway
Downey, California
Attn: Computer Facility

1l North American Aviation, Incorporated
Missile Division
12214 Lakewood Boulevard
Downey, California
Attn: R. G. Noel, Supervisor
Digital Analysis (495-73)
Missile Division

1 North American Aviation, Incorporated .
Columbus Division
4300 East FLifth Avenue
Columbus 16, Ohio
Attn: Computer Facility

1 Northern Natural Gas Company
2223 Dodge Street
Omahe. 1, Nebraske
Attn: F. A. Langenfeld
Director of Date Processing

1 Northern States Power Company
15 South 5th Street
Minneapolis 2, Minnesota
Attn: Computer Facility

1 Northern States Power Compeny
1925 Sather Street
St. Paul 13, Minnesota
Attn: Computer Facility

1 Ruclear Development Corporation of America

5 New Street
White Plains, New York
Attn: Computer Facility

1 oOffice Equipment Manufacturers Institute
420 Lexington Avenue
New York 17, New York
Attn: Mr. H. S. Bright
Deta Processing Group .
Room 2814 - Grayber Building

1 The Chio 011 Company
Denver Research Center
P. 0. Box 269
Littleton, Colorado
Attn: Computer Facility

1 The Ohio 0il Company
539 South Mein Street
Findlay, Ohio
Attn: Computer Facility

1 The Ohlo Oil Company
Refining Division
Robinson, Illinois
Attn: Computer Facility

1 0lin Mathieson Chemical Corporation
275 Winchester Avenue
New Haven, Connecticut
Attn: Computer Fecility

William F. Hafstrom, Vice President



No. of

Copies

Orgenization

1

Packard Bell Computer Corporation
1905 Armacost Avenue
Los Angeles 25, California

Packard Bell Computer Corporation
Sulte 1104

1000 Connecticut Avenue, N.W.
Washington 6, D. C.

Attn: Mr. William Bicott

Pacific Mutual Life Insurance Company
Electronic Records Department

Pecific Mutual Building

Los Angeles 54, California

Attn: Harold W. Giser

Paclfic Power and Light Company
920 8. W. Sixth Avenue
Portland 4, Oregon

Attn: Computer Facility

Pacific Mutual Life Insurence Company
Box 6050 Metropolitan Station

Los Angeles 55, California

Attn: Computer Facillity

Philco Corporation
Lansdale Division
Lansdale, Pennsylvanie
Attn:

Philco Corporation

3900 Welsh Road

Willow Grove, Pennsylvenia

Attn: Computer Division, G & I Group

Pnillips Petroleum Company
Adams- Building
Bartlesville, Oklahoma
Attn: Computing Department

Pratt and Whitney Aircraft

Florida Research and Development Center
United, Florida

Attn: Computer Facility

COMMERCIAL

No. of No. of .
Copies Organizatioﬁ Coples Organization
1 Radio Corporation of America 1 Smith-Corona Marchant Incorporated
New York Electronlcs Systems Center Data Processing Systems Division
45 wall Street 6701 San Pablo Avenue
New York, New York Oakland 8, Californis
Attn: EDPD Attn: Gordon E. Morrison
1 Radio Corporation of America 1 Smith Kline & French Laboratories
Astro Electronics Division 1500 Spring Garden Street
P. 0. Box Philadelphia 1, Pennsylvania
Princeton, New Jersey Attn: Computer Facility
Attn: . Computer Facility :
1 Society for Savings
1 Radlo Corporation of America 31 Pratt Street
RCA Service Company Hartford 1, Connecticut
Griffiss Air Force Base Attn: Computer Facility
Rome, New York
‘Attn: Computer Facility -1  Socony Mobil 01l Compeny, Incorporated
Field Research Laboratory
1 The Rand Corporation P. 0. Box 900
1700 Main Street Dalles 21, Texas
Santa Monica, California Attn: L. Massé
Aftn: Mr. Fred Gruenberger . .
1 Socony Mobil 0il Company, Incorporated
1l Raytheon Company 150 East 42nd Street
Missile Systems Division New York 17, New York
Andover, Massachusetts Attn: Computer Facility
Attn: Walter A. Stapleford, Controller's Dept.
. . 1 Socony Mobil 01l Company, Incorporated
1 Raytheon Company Research Department

Mr. Myles K. Mandell, Marketing Research

The Prudential Insurance Company of America

Post Office Drawer 594
Newark 1, New Jersey
Attn:

Public Service Company of Colorado
900 15th Street

Denver, Colorado

Attn: Computer Facillity

Radio Corporation of America

RCA Service Company

Data Processing Division, Building 2-1655
Cape Canaveral, Florida

Attn: Computer Facility

Radio Corporation of America
RCA Service Company

Patrick Alr Force Base, Florida
Attn: AFMTC Data Processing

Radio Corporation of America
Defense Electronic Products
Burlington, Massachusetts

Attn: Charles F. Harrington, Jr.

Radio Corporation of America
RCA Service Company

Cherry Hill

Camden 8, New Jersey

F. M. Johnson, Electronics Research Div.

1

Attn: Electronic Data Processing Sales Dept.

.Radio Corporation of Americs

Eléctronic Data Processing Division
Camden, New Jersey
Attn: Computer Facllity

RCA Electronic Systems Center

1

Cherry Hill Plant, Rte 38 & Haddonfield Roed

Merchantville, New Jersey
Attn: Computer Facility

RCA Missile & Surface Rader Division
Building 116-1

Moorestown, New Jersey

Attn; Computer Facility

1

Missile Systems Division

Bedford, Massachusetts

Attn: Miss Antonia W. Forni
Aerophysics Design Department

Reliance Electric & Engineering Company
24701 Euclid Avenue

Cleveland 17, Ohio

Attn: Computer Facility

Republic Avistion Corporation
Farmingdale, New York
Attn: Computer Facility

Robert C. Sellers & Assoclates
1000 Franklin Avenue
Garden City, New York

Royal McBee Corporation
Port Chester, New York
Attn: Computer Facility

Royal McBee Corporation
1700 Wisconsin Avenue, N.W.
Washington 7, D. C.
Attn: Harry W. Meson
Government Computer Department

Ryan Aeronautical Company
P. 0. Box 311
Lindberg Field
San Diego 12, Californle
Attn: Gordon L. Johnson

8. C. Johnson and Son, Incorporated
1525 Howe Street

Racine, Wisconsin

Attn: Computer Facllity

Science Research Associates, Incorporated
104 Pearl Street

McHenry, Illinois

Attn: Computer Facility

Scientific Computation Laboratory
GFD Development Laboratory
Endicott, New York

Attn: IBM Department 284

Servomechanisma, Incorporated
Research Division

Bullding 11%

Santa Barbara Airport

Goleta, California

Attn: Computer Facllity

Shell Development Company

E. and P. Research

3737 Bellaire Boulevard

Houston, Texas

Attn: Physics and Mechanics Department

Singer Menufacturing Company

Science Park, State College, Pennsylvenia
Attn: David G. Ernest

129

Paulsboro Laboratory
Paulsboro, New Jersey
Attn: E. S. Nicholls

Southwestern Computing Service, Incorporated

910 S. Boston
Tulsa 19, Oklahoma

Southwestern Industrial Electronic Company
10201 Westheimer Road

P. 0. Box 22187

Houston 27, Texas

Attn: Computer Facility

Space Technology Laboratories, Incorporated
P. 0. Box 95001

Los Angeles 45, Celifornia

Attn: Donald W. Gantner

Space Technology Laboratories, Incorporated
200 E. EL Segundo Boulevard

El Segundo, Californis

Attn: Computation & Data Reduction Center

Sperry Rand Corporation
Remington Rand Univac Division
535 8t. Paul Place

Baltimore 2, Maryland

Attn: Mr. Edward Stramek

Sperry Rand Corporation

Remington Rand Univac Division
2601 Wilshire Boulevard

Los Angeles, California

Attn: Electronlc Computing Center

Sperry Rand Corporation
Electronic Computing Center
315 Park Avenue South

New York 10, New York

Sperry Rand Corporation

¥Ford Instrument Compeny Division
31-10 Thomson Avenue

Long Island 1, New York

Attn: Bernard Boldman

Sperry Rand Corporation
Remington Rand Univac Division
315 Park Avenue South

New York 10, New York

Attn: Noel Zakin

Sperry Rand Corporation

Remington Rand Univec Division

19th Street and Wést Allegheny Avenue
Philadelphie 29, Pennsylvania

Attn: Dr. G. M. Hopper

Sperry Rand Corporation
Remington Rand Univac Division
1624 - 26 - 28 Locust Street
Philadelphia 3, Pennsylvania
Attn: Luther A. Harr

UNIVAC Branch Menager
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Sperry Rand Corporation
Remington Rand Univac Division
Unlvac Park

St. Paul, Minnesota

Attn: Mr. R. K. Draving

Sperry Rend Corporation
Remington Rand Univac Division
1615 L Street N.W.

Washington 6, D. C.

Attn: J. N. Veale

Standerd 01l Company of Cslifornis
225 Bush Street
San Francisco 20, California
Attn: H. W. Crandall
Electronic Computer Center

Standard 011 Company of Indiana
2400 New York Avenue

Whiting, Indisns

Attn: EDP Department

The Standard 0il Company of Ohlo
Midland Building

Cleveland 15, Ohio

Attn: Computer Facility

Stanford Research Institute
Menlo Park, California
Attn: Division of Engineering Research

State Farm Life Insurance Company
112 East Washington Street
Bloomington, Illinois

Attn: Computer Facility

Stromberg-Carlson Company
100 Carlson Road
Rochester 3, New York
Attn: Mr. John Connon

Stromberg-Carlson

1895 Hancock Street

San Diego 12, California
Attn: Mr. Frank Daley dJr.

Sun 0il Company
San Jacinto Bullding
P. 0. Bax 2831
Beaumont, Texas
Attn: H. W. Perkins

Sun 0il Company

1096 Calder Avenue

Beaunmont, Texas

Attn: Reservoir Analytical Section

Sun 01l Company

1608 Walnut Street

Philadelphias 3, Pennsylvania

Attn: 8. 8. Rutherford, Jr.
General Accounting

Sun 011 Company

503 Rorth Central Expresswey
Richardson, Texas

Attn: Computer Facility

Sun 011 Company

P. 0. Box 2

Southland Center

Dallas 21, Texas

Attn: Computer Facility

Sylvania Electric Products 'Incorpora,tea.
Electronic Defense Laboratories

P. 0. Box 205

Mountaein View, California

Attn: H. M. King

Sylvania Electric Products Incorporated
Camillus, New York
Attn: Computer Facility

Sylvania Electric Products Incorporated
189 B Street

tt
tts

3
P. C. Raubeson
Data Systems Operations

Attn:

COMMERCIAL

No. of No. of
Coples Organization Coples Orgenization
1 System Development Corporation 1 United Gas Corporation
567 Winters Avenue 1525 Fairfield Avenue
Paramus, New Jersey Shreveport, Louisiana N
Attn: Mr. Douglas T. Harryman Attn: H. W. Saunders
1 System Development Corporatlon 1 United Gas Corporation
1923 Gentinella Avenue Research Laboratory
West Los Angeles, California P. 0. Box 1407
Attn: Computer Facility Shreveport, Louisiana
Attn; Computer Facllity
1 System Development Corporation
2500 Colorado Avenue 1 Unlted Research Incorporated
Santa Monica, California 808 Memorial Drive
Attn: SAGE Computer Bupport Group Cembridge 39, Massachusetts
Attn: Mr. Peter V. Vangel
1 System Development Corporation
2500 Colorado Avenue 1 United States Rubber Company
Santa Monica, California Research Center
Attn: Mr. Jerry L. Koory Alps Road
Information Processing Wayne, New Jersey
Attn: Computer Facility
1 Technical Operations Incorporated
Fort Monrce, Virginia 1 United States Steel Corporation
525 Willlam Penn Place
1 The Telereglster Corporation Pittsburgh 30, Pennsylvania
445 Fairfield Avenue Attn: R. B. Lehman, Accounting Depertment
Stamford, Connecticut .
Attn: Welter Clark 1 United States Steel
Gary Steel Works
1 Temco Electronics and Missiles Company Chicago, Illinois
P. 0. Box 6191 Attn: Computer Facility
Dallas, Texas
Attn: E. C. Curry, Data Processing 1 United States Steel Corporation
Tennessee Coal and Iron Division
1l Texaco Incorporated P. 0. Box 599
1111 Rusk Avenue Fairfield, Alabanma
Houston 2, Texas Attn: Computer Facility
Attn: Computer Facility
1 United States Steel
1 Thompson-Remo-Wooldridge Computers Compsn; National Tube Division
202 North Canon Drive . 525 Williem Penn Place
Beverly Hills, Californis Plttsburgh, Pennsylvania
Attn; Computer Facility Attn: Computer Facllity
1 Thompson-Ramo-Wooldridge Incorporated 1l Universal 0il Products Company
3433 Fallbrook Avenue 30 Algonquin Road
Canoge. Park, California Des Plaines, Illinois
Attn: Computer Facility Attn: Computer Facility
1 The UpJohn Company 1l Vitro Laboratories
TAT1 Portage Road 200 Plessant Valley Way
Kalamazoo, Michigan West Orange, New Jersey
Attn: Computer Facility Attn: Computer Facility
1 Union Carbide Corporation 1 Vitro Corporation of America
300 Madlson Avenue, lst Floor Vitro Laboratories Division
New York 17, New York West Orange Laboratory
Attn: Electronic Data Processing Department 200 Pleasent Valley Way
West Orange, New Jersey
1 Union Carbide Corporation Attn: G. H. Wintermute, Systems Analysis
30 East Forty-Second Street
New York 17, New York 1 Western Electric Company Incorporated
Attn: J. T. Beott Hawthorne Station
Chicago 23, Illinois
1 Union Carbide Corporation Attn: Computer Facility
Linde Company Division
P. O. Box uh 1 Western Electric Company Incorporated
Tonawenda, New York Montgomery Shops
Attn: Engineering Laboratory Aurora, TIllinois
Attn; Computer Fecility
1 Union Carbide Chemicals Company
South Cherleston, West Virginia 1 Western Electric Company Incorporated
Attn; Technical Center Data Processing & Methods Development Dept.
2525 Shedeland Avenue
1 United Aircraft Corporation Indisnapolis, Indiana
400 Main Btreet Attn: Computer Facility
East Hartford 8, Connecticut
Attn: TResearch Laboratories 1 Westinghouse Electric Corporation
Digital Computer Section Avisetion Gas Turbine Division
Kansas City, Missourl
1 United Alrcraft Corporation Attn: W. R. New, Development Tests
Norden Division
%8 Commerce Road 1 Western Electric Company Incorporated
Stamford, Connecticut 2500 Broening Highway
Attn: Computer Facility Baltimore 24, Maryland
Attn: Business Methods Development Dept. 33
1 United Aircraft Corporation
Norden Division 1 Western Electric Compsny Incorporated

3501 Harbor Boulevard
Costa Mesa, California
Attn: Datae Systems Department

1130

1600 Osgood Street
North Andover, Massacbusetts
Attn: Computer Development, Dept. 312
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1l Western Electric Company Incorporated 1

Box 1400, Peony Park Station -
Omaha., Nebrasks
Attn: Computer Facllity

1 Western Electric Company Incorporated
100 Central Avenue
Kearny, New Jersey
Attn: Computer Methods Development (3250)

1 Western Electric Company Incorporated
195 Broadway
New York 7, New York
Attn: General Program & Commerclal Manager

1l Western Electric Company Incorporated
120 Broadway ’
New York 5, New York
Attn: J. H. Bacon
Project Englneering Coordination

1l Western Electric Company Incorporated
30 Church Street
New York T, New York
Attn: Computer Facility

1 Western Electric Company Incorporated
Department 217
3300 Lexington Road, S. E.
Winston-Salem, North Carolina
Attn: Computer Facility

1 Western Electric Company Incorporated
Laureldale Plant, Marion & Vine Streets
Laureldale, Pennsylvania
Attn: Computer Facility

1l Western Electric Company Incorporated
555 Union Boulevard
Allentown, Pennsylvanis
Attn: Computer Facility

1 Westinghouse Electric Corporation
Air Arm Division
Baltlmore 3, Maryland
Attn; Avionics Systems Section (U5h)

1 Westinghouse Electric Corporation
Box 288
Kansas City, Missouri
Attn: Engineering Computing Department

1l Westinghouse Electric Corporation
Advance Systems Engineering & Analytical Dept.
East Plttsburgh, Pennsylvania
Attn: Computer Facility

1 Westinghouse Electric Corporation
Bettls Atomic Power Laboratory
P. 0. Box 1468
Pittsburgh 30, Pennsylvanie
Attn: Computer Facility

1 Westinghouse Electric Corporation
3 Gateway Center
P. 0. Box 2278
Pittsburgh 30, Pennsylvania
Attn: Mr. Donald B. Houghton
Business Systems Equipment

1 Westinghouse Research Laboratory
Pittsburgh 35, Pennsylvania
Attn: Mathematics Department

1l Westinghouse Electriec Corporation
Lester Branch P. O.
Philadelphia 13, Pennsylvania
Attn: F. W. Lehman

1l Westinghouse Electric Corporation
Sharpsville Avenue
Sharon, Pennsylvania
Attn: Computer Facllity

1 Wolf Research & Development Corporation
462 Boylston Street
Boston 16, Massachusetts
Attn: William M. Wolf

1 Williem Wolf Associates
Market Street National Bank Bullding
11 North Juniper Street
Philadelphia T, Pennsylvania
Attn: Mr. Walter Smock

Zoomar Incorporated
55 Sea Cliff Avenue

Glen Cove, Long Island, New York

Attn:

Computer Facility
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