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Ace ... Time. (1) The time interval, characteristic of 
a memory or storage device, between the instant at 
which information is requested of the m emor y and the 
instant at which this information begins 10 be avai lable 
in useful form. (2) The time interval between the in· 
stant at which information is available for storage and 
the instant at which it is effectively stored. 

Accuracy. The quality o( coTrectness or freedom fTom 
error. Distinguished from /Wuision as in the examples : 

(a) •... this proc:e<iuTe measures the pTccision (re · 
producibility) of the test, not its accuracy (closeness to 
the true value) .· 

Accllmw-tor. A device which stores a number and, 
upon reception of a new number, adds it to the previous 
contenta and stores the sum. ! 

An attumulator may have properties such as shifting, 
sensing signs, clearing, complementing, and 80 fOTlh. 

(b) A (OUT-place table correctly computed is mOTe ac­
CUTate but less pTecise than a 'Six-place table containing 
errors. 

Su also: PreclaJoD_ 
Adder_ A device which can fOTm fhe sum of t1tfO 01' 

more numbelS, or qu antities, impressed upon it . 
Adder, Al&ebraJc. See A1&ebraic Adder • 

• Reprint order, 01 thi. St.a.n~rd, SO IRE '.Sl, may be: purch .. td .... hile available rrom The In.titute of Rlidio En,ineera, I E .. t 79 Street, 
New York 21, N. Y., at " .15 per copy. A 20.per cent di8CO\lnt will be allo'" for 100 or men copie8 rDtoiled 10 one add~. 
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Addrelil. Information (usuall y a number) which des­
ig nates a part icular location in a memory or stor~e de­
vice. 

Algebraic Adder. An adder which can form an alge. 
braic sum. 

Amplifier, Torque. Ste Torque Amplifier. 
Analog (in computer work). A p"h ysical system on 

which the;: performance of measurements yields informa­
tion concerning a class of mathematical problems. 

AnaloC Computer. A ph ysical !i}'s tem together with 
means of con't ro t for the pcrfo'rmance of measurements 
l upon the system ) which yield information concerning a 
class oLl1lathemat ical problems. In ,an ana log computer 
quantities <Cre represented without explicit usc of a lan­
guage. 

Set! also: Lanlu.gc. 
uAnd" Circuit. Su Gate. 
Arithmetic Element. That part of a computer which 

pedorms arithmetic operations. 
Synony ms: Arithmetic Orean and Arithmetic Unit. 
Arithmetic Orean, See Arithmetic Element. 
Arithmetic Unit. See Arithmetic Element. 
Su also: Parallel Arithmetic Unit and Serial Arith­

metic Unit. 
Base (or RadiI) . S ee Radix (or Base). 
Binary Cell. :\n information-sloring elemcn t which 

can have one or the o ther of two stable states. 
Binary-coded Det'tmal System. A system o f number 

representation in ..... hich the decimal digits of a number 
are ex.pressed by bin ary numbers. 

Binary Digit. A d'igit uf a binarr number. 
S ee also: Memory Capacity or Storage Capacity. 
Binary Number System. A number system which uses 

twO symbols (usuaJl )' dCllotcd uy "0" and "' 1") and has 
twO as its base, JUSt a !l the uccimal system uses ten sy m­
bols ("0,1, ' , , , 9" ) and the bnse ten, 

Su also: Positional Notation and RadiI. 
Binary Point. The radix point in the bina ry system, 
Block. A group of words cons idered as a unit. 
Su also: Word. 
Break Point. A point in a progra m at which a special 

instruction is inserted which, if desired, will cause a 
digital computer to IItOP for visual check of progress 
during the initial checking o f a problem . 

Butler. ( 1) An isolating circu it used to avoid reaction 
of a driven l' ircuit upon the corresponding driving cir­
cu i~. (2) A circuit having an outpu t and a mulLiplicity 
()f inputs so designed that the output is energizt.'<.I when ­
cver one or more inputs are energized. Thus. a buffer 
lJt!rforms th e circuit function which is cqu iva lf:nt to the 
lo);ica l "or." 

BUI (in computer work). One or more conductors 
which are used as a path for transmitting information 
frum any of several sourct8 to a ny of several destin a -
lions. , _ 

Carry. (1) A condition occurring in addition when the 
ium of two digits in the same column equals or exceeds 

the baae of the number system in use. (2) The digit to be 
forwarded to the next column. (3) The action of for­
warding it . 

CalCaded Carry. A 8}'ste m of executing the carry proc­
ess in which carry information can be passed on to place 
(N+l) on ly after the Nth place has received carry in­
formation or has itself produced a carry. 

See also: Complete Carry, Partial Carry, Self-in­
structed Carry, Separately Instructed Carry and Stand­
in&' on Nines Carry_ 

CeU, Binary. See Binary CoU. 
Cparader_ One of a set of elementary sy mools which 

may be arranged in ordered aggrega tes to eXp'ress infor-
mation. ... ' 

Check Problem. A problem whose incorrect solution 
indicates an error in the operation or programming of a 
computer. 

Circulatin.g Memory. A memory consisting of a means 
for delaying informatioh a nd mea ns for regenerating and 
reinserting the information into the d ela ying means. 

Clear (verb). To restore a storage or memory device 
to a prescribed state, usua ll y that denoting zero. 

Clock , Master. See Master Clock. 
Code. (l) A sys tem of symbols and ruiL'S for use in 

representing information . (2) Loosel y, the set of charac­
ters resulting from the use of a code. (3) To express 
given information b y means of a coo e. 

See also: Lanauage. 
Code, Excess 3. See EIcess .1 Code. 
Code,lnstruction. S ee Instruction Code, 
Coded Program. A description of a procedure fo r solv­

ing a problem by means of a d igital computer. It ma y 
var y in detai l from a mere outline of the procedure to an 
explicit list o f in~ truct ions coded In the machine's lan-
guage. 

Su ,: Froeram. 
Column. In Positionallfotation a position correspond­

ing to a given power of the radix. A digit located in any 
particular column is a coeffi c ient of a corresponding 
power of the radix . 
- Synonym: Place. 

/ 

Command. One of a set of several signals (or gr04ps 
of s ignals) wh ich OCcurs as the result of an instruction ; 
the commands initiate the individual steps which form 
the proces6 of executing the instruction . 

S ee also: Instruction. 
Comparator. A circuit which compa.res two signals 

and supplies an indication of agreement or disagree­

ment. 
Complement. A number whose representation i. de­

r ived from the finite positional notation of another by 
one of the following rules : 

(a) True complement - Subtract each digit from the 
radix less 1, then add 1 to the least significant digit. 
executing a.ny carries required . 
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(b) (Radix- tf' 'complement- Subtmct each digi t 
from the radix leN 1. 

Complete Carry. A sylltcm of cx(."Cuting the carry 
process in which all ca rries and any c3rrietl to which 
they give riae are allowed to propagate to completion. 

S" also: Cascaded Carry, Partial Carry, Self-in­
structed Cany, Separately Instructed Carry and Stand­
inc on Nines Carry. 

Computer. A device which can accept information and 
supply information and in which the supplied output 
information is derived (rom the accept«l input informa­
tion by means of a process of log ic. 

Nole--"~rocess of log ic lt
: An y systematic process of 

rleT"ivatioll which is demonstrably (ree from self-eontra­
diction. 

Conditional Transfer (of control). I n digita l comput­
ing, a n instruction which will , depending upon some 
property of a given number (or numbers) , cause the 
proper one of two other instructiqns to be executed. 

Control Circuits. The ci rcu its of a digital computer 
which effect the carrying out of instfl!ctions in proper 
sequence , the interpretation of each instruction , a nd the 
application of the proper com mands to the arithmetic 
element and o ther circuits in accordance with this inter­
preta tion. 

Correction. The Quantity ~' hich is added to a calcu­
lated value to obtain the correct value. 

Counter. ( I ) In mechanical analog computers, a means 
for meaauring the angular displacement of a shaft. (2) A 
device capable o f changing from one to the next of a se­
quence of d istinguishable states upon each receipt of a 
discrete input ligna!. 

The term Counter is in &orne caSdl used to mean Ac-
cumulator. 

Cycle, M&)or. Su Major Cycle. 
Cycle, Minor. S ee Minor Cycle. 
CycUc &hift. An operation which produces a word 

.... hOAe characters are obtai ned by a cyclic permutation 
of the characters of a given word. 

Decimal zfumber S,.tem. The method of positiona l 
notation using ten as the radix . 

pu o1so: POlltlonal Notation and Radix. 
Decimal Point. The radix point in the deci ma l system. 
Delay-line Memory. A type of circulating memory in 

which a delay line is the major element in the circu lation 
path. 

Su also: Circulatinc Memory. 
Delay-Line Reeister. An acoustic or electric delay­

line, usually one or an integra l number of words long. 
together with input, output, and circu lation circu its. 

Di1ferentiator. A device. usually o f the analog t yPe. 
whose output is proportional to the derivative of a n in­
put signal. 

Dicit. One of a definite set of character.! which are 
used as coefficients of powers of the radix in the posi­
tional notation of numbers. 

Diatt, Binary. Su Binary Dicit. 
Dicit, SiiD. S ee SilD Diait. 

DI&iW Computer. One in which information , numeri: 
calor otherwise. is represented by mea'ns of combina­
tions of charac lers in such a way that the number of 
distinguishable bombinations is much greatcr than the 
number of distinguishable characters. Thus, a digital 
computer is onc which makes cxplicit use of a language. 

S ee also: Lan&naCe. 
Dispatcher (in computer work). That part of a digital 

computer which performs the switching determi ning the 
sources and destinations for the transfer of words. 

Double-Precision Number. A number having twice as 
many significa.nt digits as a re ord inaril y used in a par· 
ticular computer. 

Dynamic Sequential Control. A method of operation 
in which a digital compllter, as the cOmputation pro· 
ceeds. can a lter instructions. or the sequence in which 
instructions are executed. or both. 

Electrical Function Switch. See Function Switch. 
Electrostatic Memory. A memory device utilizing 

elect rostatic charge as the mean&- of retaining informa · 
tion, involving ulJua ll y a spe<:iaJ type of cathode·ray 
tube together with associated circuits. 

Electrostatic Memory Tube. An elt.'Ctron tube in 
which information is retaine,d by me.lns of electric 
chargr!>. 

Syno"ym : Storace Tube. 
Equation Sol.er. A computing device. often of the 

analog type. wh ich is designed to; (a) Solve systems of 
linear simu ltaneous (nondifferential) equations, or (b) 
find t he rooU!i of pol}'nomiais. or both. 

Brro,. The Quantity which is subtracted from a cal· 
cu lated value to obtain the correct value. 

Brror, Round-Oft'. S ee Round-Oft' Error. 
Error, Truncation. Su TruncatioD Error. 
Excess 3 Code. A code for numerical data in which 

each decimal digit d is represented by the binary number 
(d+J) . 

Extract Instruction. In a digital compu ter, the in­
struction to form a new word by juxtaposing selected 
segmentB of given words. 

Find-Point Syatem. A system of number notation in 
which a number is represented by a s ingle set of digits 
and in which the position of the radix point is not nu­
merically expressed. 

S u abo: F1oatin&:-Point System. 
Flip-flop. An elet:lronic circuit having t ..... o stable 

states and ordinarily two input terminals (or tn>t:S of 
input signals) each of which correspomls with one of 
the tWO states. The circui t remains in either SL'1tc until 
caused to change to the other state by application of the 
corresponding signal. 

Floatine-Point System. A system of number nOUltion 
in which two sets of digits are I1sed. the addoo set ueing 
included to denote the location of the rad ix point. 

S u. also.:.. Fb::ed-Point System. 
Flow Diagram. A graphica l representation or a se­

Quence of operations. 
\ 
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Function Switch. A network or system having a Dum· 
ber of input. and output. and ItO connected that s ignal. 
representing information expressed in a certain code, 
when e:>plied to the inputs, cause outp ut signals to ap­
pear which are a representation of the input in formation 
in a different code. 

Function Switch, Ma.ny-One. A function switch in 
which a combination of the inputl is ezcited at one time 
to produce a corresponding single output. 

Function Switch, One-Many. A function switch in 
which on ly one input is excited at a t ime and each inpu t 
pnxiUCL'5 a combination of outpu ts. 

Function Unit. A device which can store a fun ct ional 
relationsh ip and reie3Sf! it cont inuously or in increments. 

Gate. (1) A circuit having an output and a multiplic­
ity or inputs so designed that the output is energized 
when and on ly when a certain lIefi n ite set of input con­
ditions are met. In computer work, a Gole is often o iled 
an "and" circuit. (2) A signal u~ to enable the pa66age 
of other signa ls through a circuit. . 

Half-Adder. A ci rcuit having two input and two out-
• put channels for binary signa ls (0, 1) and in which the 

output s ignals are related to the input signa ls according 
to the following table: 

Input dli'tput 
10 from 

A 5 
A B 5 C 

• 
0 0 0 0 U .c 
0 I 0 

0 0 
I 0 

(So callef.! because two half·allders may be used to 
form one adder.) 

HoldiIlL Beam. A diffuse beam of electrons for re­
generating the chargt.'S retained on the dielectric surface 
of an electro~tatic memory or storage tube. 

Input Equipment. The equipment used for introduc­
ing information into a computer . 

Inscriber. Input transcriber. 
Instruction. Information whieh, when properly coded 

and introduced as a unit into a digita l computer,causes 
it to perform one or more of its o perations. An instruc­
tion commonly includes one or more addresses. 

Instruction Co4e. A code for representing the instruc­
t ions which a particu lar digita l compu ter can execu·te . 
. Ste also: Multiple-Address (Instruction) Code and 
Single-Address (Instruction) Code. 

Instruction, Extract. Sd Extract Instruction. 
Instruction, Transfer (of control). See Transfer (of 

control) Instruction. 
[oteerator. A device whose output is proportional to 

the integral of an input sif,:nal. 
1.a.n&:ua,e. A set of symbols, with rules for the combi­

nation of these symbols, which may be used to express 
information, such that the sum of the number of sy m-

bola and the number o f rules is much smaller than th(' 
number of distinct expres8ible meanings. 

See also: Code . 
Major Cycle. In a memory device which provides se· 

rial access to .tarage positions, the time interval be­
t"'~n successive appearances of a given storage posi. 
tion. 

Muter Clock. The primary sou rce of timing signals. 
Memory. Any device into which information on be 

introd uced an<t then extracted a t a later time. The mech · 
,fi,niim or medium in which the informa'tion is retained 
common ly forms ",n integTaI part of a computer. 

See olso: StorAle. . ,1\ 

Memory Capacity. T he maximum number of distin­
guishable .stable states in which a memory device can 
exist is a measure of its opacity. It is customary to use 
the loiarithm to the base two of that number as a nu­
merical measure of the memory capacity. In th is case, 
the unit of memory capacity is a binary digit. 

Memory, Circulatin&. S ee Circulatinc Memory. 
Memory, Delay-Line. Sec Delay-Untl Memory. 
Memory, Electrorrtatic. S ee Electrostatic Memory. 
Memory Tube, Electrostatic. Su Electtorrtatic Mem-

ory Tube. 
Minor Cycle. In a digital computer using serial tran s­

mission, the time: required for the transmission of on(' 
word, includi ng the space ~ween words. 

Multiple-Addre .. (Instruction) Code. An instr uction 
in general consists of a coded representation of the op­
eration to be Performed and of one or more .ddret6eS of 
words in .torage. The instruction. of a multiple-address 
code contain more than one add rese. 

Multiplier (in c.omputer work). A devlce which has two 
or more inputs and whose output is a representation of 
the product of t he signed magnitudes represented by the 
input signals. 

N Olation, Positional. Se, Poaitional N olation. 
Number. (I) Formally : An abstract mathematicaJ en­

tity defined by the rules governing the relat)ons and 
operations to wh ich it u. su.ceptible. In this teJllC, a 
number is independent of t he: manner of ita representa­
tion . (2) Com mon ly: A representation of a number as 
defined above. luch as a "binary number," or a "deci­
mal number," or a sequence of pu lses. (3) In a digital 
machine, a word composed o nl y of dig i15 and pollibl y 
a sign. 

Number, Double-PrecilioD. See Double-PrecisioD 
Number . . 

Number System. Any system for tbe representation 
of numbers. 

See for exomple: Binuj Number System. 
Sec olso: Number and Positional Notation. 
Operand. A word on wbich an operation is to be per: 

formed . 
Operation. ( I ) The activity resu lting from a.n instruc­

tion . (2) The execution of a set of commands. 
Operation Code. That part of an instruCtion which 

designates the operation to be performed. 
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II Or" Circuit. Su Buffer. 
Order. The term Instruction is preferred. S~e Inatruc­

tlon . 
Orean. A portion or subaaaembly of a computer 

which conltitutes the means of accomplishing some in­
clullive opel"ation or function, 35: Arithmetic Orlan. 

Output Equipment. The equipment used fOr obtaining 
information from a computer. 

Out.criber. Output transcriber. 
O .... rllow. (I) The cond ition which arises when the re­

sult of an arithmetic,operation exceeds the capacity of 
the nu mber represen tation in a digital computer. (2) 
T he carry digit arising fro m this condit ion. 

Ptralle1 Arithmetic. Unit. One in which separate equip­
ment is provided to operate (usually simultaneously) on 
the digit.s in each column. 

Su also: Seri&1 Arithmetic Unit. 
Parallel Tranam.iaaioD. The system of informati.on 

transmiyion in ·which the characters of a word are t rans· 
mitted (usually s imultaneously) over sepal"ate lines, as 
contrasted to Serial Tran.mi •• ion . 

Parti&1 Carry. A system of executing the ca rry process 
in which the carries that a rise as a result of a carry are 
not allowed to propaga te .. 

S~~ also: Cucaded Carry, Complete Carry, Self­
in.tructed Carry, Separately Instructed Carry, Standin, 
on Kine. Carry. 

Place. S~, Column. 
Plottin, Board. A device which plots one or more 

variables against one or more other variables. 
Point, Binary. S~~ Binary Point. 
Point, Declm&1. Se~ Dedm&1 Point. 
Point, Radix. S~e Radis Point. 
Positional Notation . One of the schemes for repre· 

senting rea l numbers, characterized by the arraqgement 
in sequence of digits (symbols for integers) with the un · 
Elentanding that the successive digits are to be inter·' 
p1"eted as the coefficients of successive integral powers of 
a number called the radix or bas~ of the notation. 

The representation of ;\ real number by the notation 

A .. A .. _I ·· · A,AIAo.A _IA __ ·•• A _, / 

which is a n abbreviation for the sum 

. 
1: A • .,.', 
~ 

where the. is called the radix point, the A , are intq:ers 
(O;:;;IA;I s,) ca lled digits, and , is an integer Rrea(er 
than one c.·dled the ,adix (or oos~). The !l igns of all of 
the A; are the same as the sign of the numt)er repre· 
!tented . 

In the decimal number s}tstem, the radix is ten and the 
radix point is called the decimal point. J n the binary 
num ber !lY!ltem. the radix i!l two and the radix point is 
called the binary point. 

For 50me purposes the s}slenl of notation has been 
broadened to incl ude the case in which the radix as-

sumes more than one value in a single number ~n;{cm. 
In this case the notation 

~ .A ._ I -- · .41AIAo . .4 _IA _1· 4. A __ 
I 

is an abbreviation for the Slim 

Several such s}'st~ms have been used . The hifJuina ry 
system uses a radi)( which is alternat!'l}' two :lnd five for 
succe!lsive values of j. The quinary "iccu:trr systl'm uses 
a radix wh ich is alternatel y five and twenty for SUCCts· 
sive values of j. 

For the names of various numOer systems, as char· 
acterized by their rai.lix. see R. diI. 

Preci.ion. Quality of being exactly or sharply defined 
or !ltated . A measure of the pn.'Cision of a representation 
is the number of the dis tinguishable alternativts from 
which it was selected. 

Su also: Accuracy. 
Problem, Check. Su Cbeck Problem. 
Problem, Trouble' Location. Su. Trouble Location 

Problem. 
Program. (1) A set of inslrll. tiuns a rranged in 

proper sequence to instruct a digital computer to per· 
fo rm a desired operation (or operations), such 3!1 the 
5OIution of a mathematical problem or the rollatiory of a 

set of data. (2) To prepare a progr:lm (contrast with 
';to code"). 

S~~: Coded Procram. 
Radix (or Base) (of the positional notation system of 

numbers). The integer o f whose successive powers the 
-"digits of a number are the coefficients. 

Symbolicallr: .. ' +a,r' +alr +ao,l+a_I,.-I+CL1,.,t 
... is written ... a!ll\lh.CLla_1 ... where , i!l the 

radix and the a, are thlt'integers O~a, ~ r-1. For ex· 
ample. in t he number ... written in the common decimal 
A~tem, we have : , - 10; . a:-al-Ol (,.-3; 0_1- 1; 
CLt-4 .. ' . 

Synonym: Bue, 
S~~ also: Position&1 Notation . 
The adjectives used for describing various number 

systems, as characterized by their rad ices are Il:i\'cn be· 
low: 

Two 
Th~ 
Fo,,, 
Five 
Six ..... 
£ipt 
Nine 
To. 
E",,". 
T_lve 
Thinien 
Fourteen 
Fiheen 
SU:teen _ 
Seventeen 
EiahtMn 

, 

Oi~ry 
Temary 

~
u~ternary 
.. unary 

Adju/iN 

""Y Septenary 
Octonary Clooecly callffi 0.. 1.811 
Novenary 
Decimal 
Und~imal 

"Duodecimal 
'J'erdenary 

~
Aten:lenary 
indenary 

decimal 
Septendecimal 
Oetodenary 
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Nineteen 
Twenty 
Thirty 
Forty 
Fifty 
Sixty 
Sf,venty 
EiKhty 
Ninety 
eme Hundred 

Novendenary 
VM;enary 
Tncenary 
~draa:C'n .. ry 

uinquilge nary 
genary 

Septuagen.ary 
Oct£llC'nary 
Nona~nary 
Centenary 

These terms are all either derived fro m' the Latin dis­
tributives ("ary" endings) or ordinals-cardinals ("ima '" 
endings). The "'ary" endings seem more logical and have 
been chosen except for ten and twelve. where the " ima'" 
usage is prevalent. 'In the other cases the "imal" word 
can be found in standard dictionaries while the "ary" 
word cannot. 

Radb: Point. The index which separates the digits as­
MX;iated with negative powers (rom those associated 
with the zero and positive powers of the base of the 
number system in which a Quantity is represented . For 
example, binary PM'", decimal point. 

Read. To extract information. 
Register. A device capable or*retaining information 

which is usually a subset of t he aggregate infqrmation 
in a digital computer. 

Regilter, Delay-Line. See Delay-Line RePliter. 
Refilter, Static. See Static Reciater. 
Resolver. Means for resolving a vector into two mu­

tually perpendicular components. 
Roll Out (verb). To read out of a storage device by 

sim ultaneousl y increasing by one the value of the digit 
in each column and repeating this ' , times (where, is 
the radile) a~d, at the instant the representation changes 
(rom (, - 1) to ~ero : (a) generating a particu lar signal, 
or (b) rc'rminaling a sequence of signals, or (c) originat-

• ing a sequence of signals. 
Round-Off (verb). To delete less significant digits 

from a number and pouibly appl y some rule of correc-
tion to the part retained . -

Round-Off Error. Error resulting from rounding off. 
Routine. A sequence of operations which a digital 

computer may perCorm, or the sequence of instructions 
which determine these operations. 

Scale Factor. (I) In ana log computing, a proportion­
ality factor which relates the magnitude of a variable 
to its representation within a computer. (2) In digital 
computing, the arbitrary factor which may be asso· 
ciated with numbers in a computer to adjust the posi­
tion of the radix point 80 that the s ignificant digits oc­
cupy spes:jlied columns. 

Sel1-in.tructed CatTJ. A system of executing the 
carry process in wh'ich information is allowed to propa­
gate to !lucceeding plac:;es as aoon as it is generated and 
without receipt of a specific signal. 

See also: Cascaded CatTJ, Complete Carry, Partial 
Carry, Separately Instructed Carry, Sta.ndin, on lfines 
Corry. 

Separately Inatructed Carry. A s)'stem of executing 
the carry proces!l in which carry information is allowed 

to propagate to succeeding places only on receipt of a 
!lpecific signal. 

Su also: Cascaded Carry, Complete Carry, Partial 
Carry, Self::instructed Carry, Standin&: on Nines Carry. 

Sequential Control. The manner of Opera tion in which 
instructions to a digital computer ijre set up in sequence 

• and a re feJ con&e<:utively to the computer during the 
solution o f a problem. 

See also: Dynamic Sequential Control. 
Serial Arithmetic Unit. One in which the digi18 of a 

number are opcr,lted on sequentially. 
S ee also: Parallel Arithmetic Unit. 
Serial Transmission. A system of information trans: 

mission in which th't cha racters of a word are transmit· 
ted in sequence over a si lJgle line, as contrasted to Paral­
lel Transmission. 

Shift. Displacement of an ordered set of characters 
one or more columns to the right or left. In the case in 
which the character! are the digits of a number, in a 
fixed-point digital computer, a shift is ordinarily equiva· 
lent to multiplication by a power of the radix. 

Shift, Cyclic. See Cyclic Shift. 
Sian Dl.cit. A character used to designate the alge· 

. braic sign of a number. 
Significant Digits. The digits of a number call be or­

dered according to their significance: the significance of 
a digit is greater when it occupies a column correspond­
ing to a higher power of the radix. The significant digits 
of a number are a set of digits from consecutive columns 
beginning with the most significant digit different from 
zero and ending with the least significant digit whose: 
value is known or assumed to be relevant. . 

Simulation. The representation of physical systems 
by computers and as&OCiated equipment . 

Si.q;le-Addrelils (Instruction) Code. An instruction in 
general consists of a coded representation of the opera­
tion to be performed and of one or more addrcssL'S of 
words in storage. The instructions of a !lingle·address 
code contain only one address. 

Stand.in& on Nines Carry. A system of executing 
the carry process in which it is sensed whether a carry 
into a given place produces a carry from that place; if 
so, the incom ing carry in for,mation is routed around that 
place. 

S ee also: Cascaded Carry, Complete Carry, Partial 
Carry, Self-instructed Carry, Separately Instructed 
Corry. 

Static Register. A register which retains information 
in static form. 

Storage. ( I ) An y device into which information can 
be introduced and then extracterl at a later time. The 
mecha nism or medium in which the infOimation is 
stored need not form an integral part of a computer. (2 ) 
The act of s.toring information . 

See also: Memory . 
Storqe Capacity. The maximum numuer of uistiu · 

gu ishable st.'lble states in which a storage device can 
exist is a measure of its capacity. It is cusloma rr to U!M: 
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lhe logari thm to the ba~ two of that number as a nu­
merical measure of the storage capacity. In this case, 
the unit of storage capacity is a binary digit . 

Storace Tube. Su Electrostatic Memory Tube 
Subprogram. Part of a Procram. 
Subroutine. P,lrt gf a Routine. 
Torque Amplifier. A device possessing input and o ut­

put shahs and suppl r ing work to rotate the output shah 
in positional corres~nd cnce with the [nput shaft with­
out imposing an)' significant torque on the in pu t shaft . 

Transcriber. Equipment associated with a co mputing 
machiue for the pu r}>ose of transferring inpu( (or o ut · 
Ilut) data from 8. record of infnrma tion in a given lan.­
guage to the medium and the la nguage used by a digita l 
computing machine: or fro m a computing machine to a 
record of information . 

Transfer (of control), Conditional. Set Conditional 
Transfer (of control). 

Tranuer (of ~ntrol) In.truttion. An instruction 
which (conditionally or unconditionall y) causes the next 
instruction word to be selected from a specified memory 
location . 

Transfer (of control), Unconditional. See Uncondi· 
dow Tnnl1er (of control). 

• 

Trouble-LocatioD Problem. A tLost problcllI whose in­
correct solution supplies informat ion on the location of 
faulty equipment; used after ;1 check problem has sho\\ n 
that a fault exists. 

Truncation Error. Error resulting (rom the approx ima. 
tion of operation! in the infinitesimal calculu s uy opera· 
tions in the calculus of fini te d ifferences. 

UnconditioDal Transfer (of control) . In a diRital com­
puter which obtains its instructions serially from an or­
dered seque.n~e of addr~, all instruction which c.lu~'s 
the following in!J'\:ruction to be taken frOIll a'n address 
wh ich becomes the first of a new sequence. 

VerificatioD. The process of automaticall ), clleckinx 
one data typing or recording process agai nst another for 
the purpose of reducing the Ilumber of human errors in 
data transcription . 

Volatile. The attribute of a memory device tha t in ­
formation is lost in the event of a power interruption. 

Word. An ordered se t of cha racters hav ing a me.lninl: 
and considered as a un it. Digital computers commonly 
use a fi xed word len gt h ( tha t is, a fi~ed number of char­
acters) which is a characteris t ic of each co mputer. 

Write. To introd uce information, usu ally into sOll1e 
form of storage . 

A Precision Decade Oscillator for 20 Cycles 
to 200 Kilocycles· 

I 
, CHARLES M. EDWARDSI, llE""£O, D<E 

DURING THE PAST few yean nu­
merous technial articles have been 
writtnl on .the subj«.t 01 o.ciUatot 

circuit. utitklAa: resistance-a.paciLan« tuo­
inc e.lemen .. The more. comlllOO typa haw 
been desi(nated u brKip.tabilUed,' pual­
lei T.' or phuubift.' In mOlt 01 th.eIoe treat­
ment.. the .uthOI'l have pni.ed th. raulbl 
which can be obtained by re.iI~ 

capacitance tuninr, namely, hirh f~uency 
ltability, Cood wave form. and COlUltant 
output ~ a wKte I'n:qUCDCY rance, but 
haw made little mf:Dtion'of the frequency 
KC\lT.cy which c.ouJd be expeeted. Some 
writa. haft estimated a few per cent as 
beinC raliubk and then are avai .. ble 
commercial units which are reliable to 
withia 2 or J per cmt. For .omc: appl.ic-.. 
tioM, frequency accuracy awoachill&" 0.1 
pet'" cent is reqWred of c-::iIlaton operatinr 
in the audio- and carrier"..(requncy raqn. 

An R C-type OIciI"tor with a frequency 
accuracy 01 0 .1 per c:eot ~. ~ 01100 
cps to 100,000 cps hu been developed for • 
latine application at We-tena FJec:tric .~ For 
the rancn 0120 ~ to 100 ~ aDd 100 kc to 
200 kc, the KCurK)' • 0.5 pe'I" omt. The. 

• n.o..c..s.. -ulat ... .. .....nu I. ')'1>01 t.o tbo ilA. 
OIdJIator dn"e1opNl .t tbo ..,11 Te~ t.bcn­ton.-. lor .. II, tadd t_u.. 01 coonict .~ 

l-simDii6ed version 01 basic circuit 
for decad~il1ator deli&,". 

UAit U CO\JI~ 01 three tKtiont : an R~ 
DEllIator, a p<l'WV amplifier, and a po .. -er 
IUpply. ' 

Pir. t po-esenbt a limplilied ver.ion of 
the ocil"tor circuit which con.ilt. 01 a 
tMHtqe amplifier with , reaoiltanu­
capadtanc.e brKire cin;uit connectinr the. 

., 
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