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T
he EnA 1101 is a new electronic 2 t-bina ry
digit comput er incoq )Q ra ting high-speed 
arit hmeti c circllits a nd large internal 8tor · 
age ca pacity. It util izes circuit s a nd tcch. 

ni flll ClS rC8 ulling from more tha n fi ve years o f eX LclI >l ivc 
Ell .. -\. resea rch and deve lopment , a nd is da il y provi ng 
its worth 8 S a n in va luable ma thema tica l aid . 

The fi rs t 110J \\' ,.t:; rlcl iycred 10 the Unilt'd Sia le ... 
( ;o\'t'r l1lll (" 111 ill 19,~O- il was in o l)cr a tio ll (' i.·h l d an> e . 
la ler. O pera tion of Ih l' co mputer o n a ncarl ), COlli in
lI OUS ha~i :o\ ~ i ll c(' lil(' in s t a ll a tio n dall' has (·,: ta hli:o:llt'd 
for the 1101 a s I81Hlani of ut ili ty heretofore lIukno\\ 11 
for la rge sca le CO lll p lll cr~ . . 

DC I)C I l(l ahil il~ ha:o; been designed into the 1101. Onl ) 
t horoughly tes led co mponents and sys tems have been 
incorpo ratcd. A II cO IIII)()ncnlS a re opera ted sullicicn t ly 
below their electrica l and thermal ra tings to a;;'S lire 
excellent opera tionallifc. Preventi ve maintena nce fca 
lures built into t he mac hine keep the comput er 0 l)(:r 
a ting wi th large margins o f reli ability. Electronic sec
Lions of the equipmcnt are built up o f plugga ble chass is 
which may be readil y re l)laced to min imize machi ne 
Illu intenance time. 

In developing the new EltA 1101 , Engineerin g He
search Associa tes. Inc. has prod uced an Qp er aliOlIOI/), 
praclical large.sca le high-speed d igita l cOIll Jl uter 
p ron!ll in Ol)era tion a nd ami/able fo r earl y ins tall a tion 
a t moderate cosi. 
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A mOJl,;mum of 16,384 24·digi l b ina ry numbe" may 
be 51~ed 05 magnetic marks on the !vrloel! of the 
conlinuovsly .olgllng 1101 storage <I.urn. The marks, 
dared 01 a density of 1280 per square inch, o re 
arranged in parallel peripheral trocks, wjt" CI sing le 
magnetic head for .eodi"g and writing onigned to 
each trock. 

Description 

The ERA nO] consis ts of a photo-electric 
punched tape reader as the input. an internal 
memory (magnetic drum type) having a capac
ity of over 16,000 numbers, electronic arith 
metic and control circuits, and an electric 
typewriter and a tape punch as output. 

The photo-electric tape reader receives 7-level 
punched tape prepared with a simple lO-key 
keyboard and tape punch. The tape is read at 
high speed; should complete loading of the 
16,384-item storage drum be necessary , it can 
be done in less than eight minutes . N umbers 
may be converted from decimal or octal to 
binary no tation within the computer. 

The magnetic drum storage system receives 
and holds the program of orders with which 
to solve a problem, the initial' data on which 
operations are to be performed, and the inter 
media te and final results. The drum is sub
divided into eight groups of 24-binary- digit 

numbers along its length; however all storage 
positions may be interchangeably used for 
either data or program information. The drum 
makes a complete revolution in about 17 milli
seconds. Since the stored information is non
volatile (does not disappear when the power 
is turned off) and the drum is of generous 
capaci ty, it is perfectly feasible to retain whole 
problems and portions of problems on the 
surface of the drum from one da y to the next. 
"Suh-routines" and standard test routines may 
be s tored indefinitely if desired. 

The 1101 operates on 24-digit binary numbers, 
equivalent to about seven decimal digits and a 
sign. A large order repertoire of 38 built-in 
commands (including add, subtract, divide. 
multiply. shift. sign detection, and zero detec
tion ) permits numbers of multiple precision to 
be used with appropriate programming. The 
sign- and zero-detection commands. in combi
nation with the 1101's abiJjty to perform arith
metic operations on program material give 
powerful versa tility. The arithmetic circuits 
assume the binary point fixed in the right-hand 
position. Control is of the single address type . 
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2. Power Supply 

1. Arithmetic Section 

3. Control Section 
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General Purpose Electronic Digit 

4. Maintenance Control Station 

5. Internal Memory 
(Electronic Portion) 

6. 

.,. 
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\ 8 . Operator's Control Station 

9 . Photo-electric Tope Reader 

PIONEERS IN THE DEVELOPMENT OF DIGITAL CONPUTER TECHNIOUES 

PAGE 5 



The arithmetic sys tem consists of .two 24-
binary-digit registers and a 48-binary-digit 
accumulator, all operating in the paraUei mode. 
One or the regis ters and the accumulator have 
the ability to shift numbers to the left with 
end-around carry. 
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1101 constnlction, utilili~ "plvggoble pOeXages" of • 
16 tubel, makes reploc • ."..nl of unih (I $impl. matter. 

Output data may be converted from binary to 
decimal form within the computer and sen t to 
an electric typewriter for typing or to a paper 
tape punch if the data are to be reused. Faster 
output devices may. of course, be added as 
they become available. 

• 



• 
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Using the Computer 

COI1 ~('Clllivc orders arc norm all y fi, paccd aroll nd 
lilt· s to rage drum ill a n arra y of c(llI a l int cr va llO 
,ddell is mos t a ppropriate for the prob lt.·Hl at 
hand. Once fhi i> Pl pacing has been determincd. 
it can be ca used to occur a utomatically within 
IIi (-' mach ine. Thus the cod er has on ly LO 

arrU li ge 0 1)('r3 11<1s at th l" proper place between 
onle'r:, 10 a llow the machine to o l)Cral c mOSI 

l·fli cicllil y . E:-.cCpliolls 10 thi s predetermined 
l'i pac ing lII ay he taken by li se of IIie Jump 
Comlnand::;.. 

'1'111' lime requ ired for the addi ti on of t wo 
!lllmbers is abou t 96 microseconds a nti tilt' l ime 
required for multiplication is about 352 micro
~ccond:i . These figures include the procurement 
uf ho th operand!'> and 1114' ne xt comma nd and 
t':i lah li:<h the minimum ol)cration times wh ich 
can Ilt' achi,'\'ed by an ingenious coder. 

\ highl y p;kill(·d ol)erator is not required. TIlt' 
act ll a l 0lwration of the 1101 is direc ted b) 

Maintenance 

EItA has dcnloped routine preventive mai n. 
tl'nanc!" mcthod ~ \\'hi ch assure llllinterrupt!"d 
p,' riod$ of d eJH"ndabl(' ope ration. By using 
approxima tely J 0 per cent of each day for t he~e 
nl tllitH' ((~s t s. lilt" Uniled S tat es Governrrlf' nl 

All mointeno nce d iognollic 
work moy be occomplilhed 
from oblervolion. mode 01 Ihl! 
Moin tenonce Control Slolion, 
Beller than 95 per cenl of 011 
componenl foilurel con be on· 
tic;poled in a bout 10 per cenl 
of moehine lime during Khed· 
..led prevenliye maintenance 
period, through the Ule of the 
1101 ', buill·in mointenonce 
,y,lem. 

information 0 11 tllf' program Lapt' . The progralll 
tapt' conta in ,. a lt Ihe dircc lio ll s re1 lll ircd hy Ihe 
computer for load ing lire lapl', running IIII' 
problem a nd printing o ul the result s. TIll' 
0 l)('ra tor fun ction,. oll l ~ to initiate th (' t\\ O 
hasic opera tion,; of load ing lir e tape and start· 
ing till' eomputcr. The operator '!' cqui lHnenl 
gro up- \\ It ich (,O Il :-il' l:; of a ~ malt control I)ancl , 
photo.e1I·(' lri!· lap(' rt'u{kr. tape punch. lind 
" Icclri c l ~ 1 )t'\\rilt' r- nHl ~ be loca ted re ttlo l e l ~ 
frottl Ihe t·ulltl'lIh·r. 

The EllA 1101 lia,; lII a ny engIllC('rlllg and 
,. Ia li ,. tica l upplieation,.; includ ing: compllting 
fllll c ti o ns, ,;o lvi ll g ,;i llltillaIl CO It~ C(luatio ll s. 
malri, ca lculationI' . data reductio n, Ilumerica l 
jnt {·gru lion. und I l'U~t ~(JLtUTi'" a nal) ~ i ,;: . In fact , 
il ('a ll ("a rr~ 0111 all~ comp"talion invo lving 
u "{''IUC II CC o f dl' IIH' nl a r~ a rithmc ti ca l and 
logica l ,; ICp,; . 

Ol)eratcd the original 1101 fo r it s firs t 500 
hou rs with o nl y 16 hour" of ullscheduled main· 
tcnance. \\'(' hdi('vc Ihis to be all unusual 
record for a new e1ec lronic computer. 
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Summary of ERA 1101 Characteristics 

Number Size - 24 Binuy Digits (ef[Uivalenl 7 00 plus ailn) 

Internal Memory -

T we-Magnetic Drum 
Capacily-16,334 Number. and/ or Commands 
Access lime-lZ microsecomb (min), 17 millisecond. (max) 

Operating Times -

Input-37 number. per leCond from pUfI(hed tape 
Oulput-1 Decimal Digits per second to Plge Printer and ripe Perforator 
Addition -96 microseconds· (Iu ving sum in Arithmetic Register) 
Multiplication- 35Z microseconds· (leaving 48 dirit product in A,ithmetK. Re,isler). 

· 'nclude. procurement of both operand, and ned order 
from optimum positions in memor)'. 

Address System - Single Address 

Commands - 38 different Arithmetic and Logical Manipulations 

y i. memory box at oddr ... y 
( ) i. ;" t.rpr..red ... "th. contenb 0'" 

IIIHft b J in A 
ItIHft f, ) in A [...ulipl. prKilion I 
IMUt .bIoIlil. 'faIUl (, ) in A 
Add (, ) to (A) 
Add (, ) 10 fl.) [-..Itipll pr~;"Mtn I 
Add ab",llIto u llll.1 (, ) I . (A) 
1ftMI'l (Q) in A 
Add (OJ t. (A) 
lnam ((, ) + I J in A 

Form product (Q) . (,1 in A 
Form 10riCiI prodliCt (Q) • (, ) in A 
Add produci (Q) . I, ) 10 CAl 

Stor. ",ht hall of CAI _', 
Stor. (QI a, , 
Replace (" with (A) llIi .. CQI u .,.,.Ior 
Replac. (, 1 with (AI ladclreu portion onI, l 
I_I (, I in Q 

Print ,i,hI.hand' dirib .1 b) 
Prinl.nd punch ".hI.hand, diei" of (, 1 

X _ X.Re,ilt.,. (24 di,it. ) 
Q _ Q-Re,ilt.r (24 di,it.) 
A. - Accumulator (48 di,ill ) 

I_I c"IIIpI~nl 01 C, I in A 
Insen cOlllplement .1 C, ) ;n A (-.lIiple pr~ioion I 
IIIHtI complement.f Ibtolllle .,.1 ...... 1 C, I in A 
Sublucl r,) 1r .. 111 (1.1 

Subtract C, ~ 1'0111 (AI [mlilliplo pr~;"ion I 
Subtrlct abRlule .,.llIe 01 (" "0111 fA) 
au, ",hi half.1 A 
T'lnlm;1 {Al 10 Q 

Add Io,ieal product CQ" C, l lo CA) 
Oiride CAl b, I, ) . (quolienl IMml in Q, 

.... n·ne'.live , e .... inder Itll in Al 

Shift (AI Itfl 
Shift (Q) left 
T.ke {, I II nul order 
Takt b I ll nul order if {A is nol uro 
Take r,1 u nul order if (A) illII.ali.e 
T .... 1, 1 II ned order il (0 1 ;" 1II,.Ii .. 

Optional Stop 
Inteflned;"le Stop 

rlRlJ Stop 
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