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Tils is Interview TC-CO in the IEM Oral History of Cemputer
Techanology, Larry Saphire interviewing Mr. C Brangcomb on Marcn

-

S. Why r-uzx“ you tell me o litt.e bit aboul your D;C.ﬁp‘c}tlﬂd pefore you
moved inio the comaputer field., You were teiling me toat you were working
fn wnit reéord equizraent and that sort of thing.

B. Well I might very briefly just start at the beginning. I came with

B in 1.80 wit

0]
e
=3
5

] N 1 o 3 b
ha Master's egree In lv

cal Engineering and went Girecidy

licott Laboratory in the Engineering Training Program and following

-

into L.” & ILn
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{0e Lzl ning Prog was asngnz2d o alagiro-rac

the Tirst one being a thing called '_. ranscriber which was a 400 lings per minute
cleciro-mechanical accounting machine. That particular project, aftsr geiting
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model developed, was JuLk;eqL ently terminaied and was not
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carried to the mariel place. );-oilowu g thal el on varioud tr oz of

cord or wnit record tyge machines, Iwou.d say immediztely prior
to the 1401 days, Iworlked on what we called a basic card fecd unit walch
sas subtequently used on several card machines as the card feed unit -- the

tNy¢ by i TP 1, ) L L1 myqat B L e -3 .
1402, the 037 collator and othars. Also worked on the doveloprzent of the

034 2,C00 carGs a mim

the develepment of the
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of the 1£401. So in essence. a mechanical engintering and mechanic al academic

background but gradually began to get exposed to the electronic world in the

3

Emhc'“ tla went through a so-called clectronics

training progea some timae around '56 or '67. INow moving on to the 1401,

.

1

.8. Could I just ask you & question?

-

- B. All right

S. Abocut those years when you were s ndicott as o mechanical enginear,

|
b
o

do vou reczall wtat your hmpres-ions were oi the baginnines of the computer
-J' : v lr)

business i the company from the Endicott area point of view? Did it look at

Endicott =s if computers were going to do anything, even though the M

ark I

had teen buill at ,4-,;._\.30 and the $50 o+ course was being built at Endicott.

B. Well I wouid say a mixed outlook for this reason. The 86X of course
wa. dovoioned there and those of us in the leb gained adequate
i;.,:nlmru.; with the G50 to begin to understand the computing tyne of world

as opposed to the unit record or punched card machine type of world and there

o Bhes coey - = L y 3 o ‘. L 3 a b
wos let's say. an a.vu:rz_gt if you will, to move eclectronics davelopment activ Ly
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DIECIEe (L] but I would estimae

N | L wht 1l b ETart)
the Endicott lab, Idon't recal

it to be in 157, some time in tha: vicinity. Ithink this was sunply the



Gk,

recogmit on ti

sloctronics area
261re W consolidate that kind of capabilily in & roughlzeepsie
- : ! J

It did not work out in precisal y that way, :mwuwn several oL Ae did go to Pourlik.epsis
L . J J £

.

< Irecall. Quite a fow remained in Endicott, both because of tiieir decire

.

apparently to remain in Endicott and also T think because the laboratory manage-

-\.-.-\d' -

ment in Endicott felt that clecironics werd going to be & port of the future n
varions forms and that we should not transier all of that kind of.talent out of
the lab and nto another lozation.

S.'_ As & youny -en-;_;'f-.ncor yourcels at the time, working with the mechanical

end of it, did you fee: that compuiers were the coming thing or not nucessarily

you persora:ly but the group as a whole. Or did it look there that unit record

i

mach n.8 wore just go ny to go on as they had in the past?
B- ‘-w u}-l IT'.J.

S.  Just your Lnprossions.

B. Iwouid say thot spéaxing of course ag I do for n

a ver, good grasp or visualizat.on of the potential hmpact of comp

o

as we know them today until the 1401 program ‘-.,O.l_u, along. Indications of
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that of course are the many atlempts that wore mads to davis: a 12w aceounting

1yt g Loy A . + 3 i - CRERES -~ 1. N ]
Imach n2 &, gicm. Almost all of them had clectro-nechanical or Scini-claciro-

rmeceanical needs whe e the eicctronics was there to prov.de & little bit of
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o capacity but dic no. provide the control a la stored prograrsming nor

Storag
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the a:'u @l arithnictic operations. It oaly proviced som 128 ‘torage canability

instead of prov.ding ctovage by mechanical means. So in that Ithink I'm saying

that it was with the early days of the ].G.Ol =t there began to evolve & pieture of

¢ where you could affoxrd to

l"l.'
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ol serronles Lo
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imoloyy moving into a cos
aoply it to rél.hiwfr‘-“‘--'_._all mzchines to do nm only storage but also to do
logizc and arith:aelic and control instead of utilizing a wﬂ,ro‘ panscl. Now I

thinke that the WJAM project in World Trade wh ch of coursse weed a fair armount

of siectronics~uzed it for storage and o+ logic but did not use it for control

“mh ST P R .y ey PR g A . e b 1Y <7
bui coniinued to uss a coatrol panel fo- con 1.1 olsand-hence was conweptually
panel but irsple~

11l‘-na .}.]
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menting as I
S. Was there any feeling abou continuing on with tha plug hoard v,
stored program in Endicott at that tame?
B. Well there are two key considerations that have to be approzched.
Tirst is the question of cost. That is, can electronics be applied in the sto: od
progr:ﬁz:: mode at a cost level that will permit you to perioria only fairly simple

e LT e e oyl Ly el e ; PR R P T ) R Ty o
ritiumetical and |l 01 22l fun itions an gle By Jildes l',_.,J tnio cost? CL).‘,‘.LLJU.L‘C.' 3 88 We naa

2

lmown them prior to that time, had jusiii.ed Ibeliove much of tnelr cloclronic

ost by tho fact that they were performing a con 1‘..01‘.1‘01 \rmount of compuiatic

ons
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as opposed to the fairly simple, straight Iom:.-y ‘a arithmetic and logical opsra-
Py 3 3 % P Th AR N ; 5 iy e i
ticns periormed inana reeount! ng maching, So cott was clearly a key iacior.
The vccond Koy factor was of course the abilit,; on the part of users to move

irom a control ponel fype environmernt

cours2 was baing appliad in considerable volume, -~ mach nes

402 and ¢ and collators and reproducers and <o on,

a control nanc

-

Mgt

sy an entirvely

prescribec

aown on paper th o BEf hutl

shing as a minimwm the sarme end resulf they did thro

ciully pr o‘rdo_; taom con

,lr_)

with & stored program type machine, I wou.d say U

2 clearly a lo
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to wiother

ot of discuszion and debate a

ability

By et pred
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programming

1 pro ecures
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and of

the 407,

11J1'1 a control

5. Cerably more floxipil
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level could be achievexi and alszo whether or not unil record t;pe
and by that I mean custorncr poople, customer contral panel w
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people, cou.d adequately grasp stored programraing and spply th
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Now let me just focus on the co
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things happeoned Twowid cay, Tivst,
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tob but the technology came along that significanily re

picture fir

chicd until two

ad 'fl" cost

thie teclimology came along and it happensd
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not only oi eicctronics applied to loJ\u. and arithimetle operations but als

significantly rodnced the cost of electronics associate 2 wml building an elee-
trouic raemory cuch as a ferrite.meraory. So the technoloygy moveinent Was
certainly & key. Seccondly, a raachine design or a machine organizalion

particularly cre L::d for minimizing the nuraber of electronic componaents re-

I il

3 3

quirad to poeriozm the fnirly simple and straight forward logical and arithmetical

Fy—

operations associated with the exier 1sion of accounting machine type jobs as

opposed to cc cntific computing type ;,obu. This meant that the tow e”p.z:“v.h

on the mach ne organ wation was cost and minimization of components rather
than high computing type perfo.mance. It also meant I think another very

L 5 o3 i vl Fileey b i ¥
the rnachine design and that 15 an

significant itcm that should be related tot

ability to handle input ouiput had to be Incorporas ted in the basic design.

- -

s T T, T R B o ity biq Nl a T ; e
Tiaat ebiiity had a requirement on it agan to minimize the number of electronic
N nsei o S gy - 2 o ot o .. Lo Ly wn Ll oy i

componanis required and as o matter oL facn,, to ghare {0 w2 Henl
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possibic, the electronic componenis atilized in the arithimetic and logical

&

portions of the machine because in fact the 1401 :r,g,r%*ac: machine is what you might
eall a higi speed input/output type of maching, do.ny a norajinal amount of
rmaninola ion af tha dota whercas the normal computer was looked upon us

a system requirmg a low level of input/ouiput act ly.ty but & high level

of internal computing and n;mpdrnmn of the data. So let me rmove on to ong
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more item and then I'il corng back and try to briefly sumrrarize, This further

ftem lg that this machine orgonigation and design would in fact establish the

instruction set wiich the customer or veer inusi work with at least until some

higher lovel languoge could be devised and thus the fur ner requirement on machine
f

o
[

organ:zation was to be very simple, very straight forw ..l\.L and to relate to the
extent practical to accoun ng machine tyy pe ope aticns, This implied handling
variable lengtuTICI0s as accounting mach nes did and as con“ipdt“r‘ dl& not ¢o
in those days. It implied a facility for easily handli ng editing of print ny, since
as I ind.cated, there was a large amount of input/output and a large amount of
printing, such things as float ngy L‘rxe;qﬁ} dollar sign, punctuation for amcunt

fields, vorious kinds of format and print editing capability 'fnc‘ other similar

iterns relacing to the fnput of informat.on from cards, punching information out

on carde or print ny information oul on report forms, Now briefly summarizing
then, thess ey elernents fivst, technology ceriainly was a k ‘“j element
becauce of the cost levels required to spread storsd programming type capa-

That tecanology came through prim I‘llj SMS development and develomuent of

ferrite memories utiliz mr' SMS capability to drive and to read and sense the

memories. I might mention that the SMS gene: 'iu:.’*.ll ci courge apnlice oo .

broad technology area. The 14 01 type maciine required a specific tyce of circuitry i

"l

Kl



again for cost type reasons a thing e called CTDL type circuits, a diode type

Ci muit as comgared to the trangistor type circuits that was initially used with

A

oS, the transistor circuit being much faster but much more exgensive and hence
of performance in terms of spaed for mﬂ lo v cost of a diode

2

tvioe cirveuit. 8o that's the technology picture
S. Werg digde circulis in existe nee - » just invented to reduce the cost?
B. It was developed in Endicott in relationship to the 70U " . 1070 and the
1401 ro CTLLI_\,,;“_.:‘HE“J at that time. £b lwhether there is some comparabie type of
diode circulls in tube circ u@ or not; Isuspect there was something that you

7 the early

P T A e | ety ey Tty on Ay 3 ey % S : T
miqghit call comparable. Iowever, there was a strong feeling

(4

u'

pushers of SiAS that we should tale advanioge of the spead capability in trangistor .
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c.renits, trang:stor technology, ond as a matter of fact, there was a pusn

to uce o lot of transistors, the philosophy being that with quantity usage, cost
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711l ozzur.  And both the 7070 and the 1401 could n t agyree and live

—

with that philozonhy and hence the CTDL type of cireunil was born in Endicott

S. Who wera the people who were the main movers to davealop tiue diode

R &
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B. Ireally don't know. Iwould say probebly tiie machine tecimology

people in Endicott at that time. I don't recall any specific individual.

-
"
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S. How did thzse requivements for the 1401 in Endicott & hape up?
What were the fivst tcz;fvli;ati';e stops in decidh ing the technology you just CL_.yJCl‘LUL.CL
as being necessary for the 140179

B. Iwas trylay to suw 3.‘:;'.;&:i::~:3 there about four p.ints or &6 and then
come back and talkg to you some more and we've gotten a little off the track
there I believe but raaybe you wowld like me to pursue it on the technology.
I was going to hit the technology afier "h mach ne organ zation and design
the handling of input/output and the ease of Llf:’ on the part of
the r“'u stomer.

a  Vrell we can do it then whishever way you fecl more comiozinble.

B. We'll go better back to the technoloyy thing. What was the guaestion .

L]

on technology¥

S. Well how did these requircments start shaping up in people's minds
and in your own mind? Maybe you should tell me wihen you camsa to the 1401,

what was your varticular resp soncibility.

B. Well as I reeall, I was something called Area Manager of Accounting

0
o

- 1 .
)y T
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t thot timie. That was probebly the summer of '67. The VWA

Proaram was in eristence at the time, b2 ny develozed primar rily in the Buropa
1 il R B Sapy Ty { e P Faarrobien 1
leborniorice and in G rimany and France. There was a liaison function In

the Endicott lab to the WWAM Program. This function was prima il y.loass st



:r";fl(-}.
the W ’%1 1 Projram in getting accomplished those activities that had to oceur
TTT 1o .

in me domestic labs to suppor: the WWAM Projram, In the-fall of '07. ...

a recognition

t there was a broad fol wne vast mariet
for accounting machines and extensions of accounting chines to include

what wo might gancrally call caleulating Je y at that time and the ebility to

handle fasier inputsout um., and the Market Piann ng people and the Bngineering

peopte and Tecknical Plaimxng people who drew up the specilications for the

Jor.d Wide Accomntag Machine, UVIAM, of course recognized that. The

ey

Calcu aiing Acconting Machine as I recall had been proposed 1n Poughiaepsie.

I can't remernber the gentlernan's name right now. I ndicott had purzued .

the machine cailed TAM as I recall, the Transistorized Account ng Machine.

R T L 1 . ik -3 e s ey S
That was nue a full-fledyed developraent project but primarily an explorntory

¥l - J.)

At aien R ey oFlAe PRI Y, e I For A
effort on tls to wlessand what f".;dlt. bz done with clectronic teCnnoioyy HOVLIY

Ly

in the dircction of accowniing machne type functions.  But a2 major activity
wa.: the TiWAL Project. Now in the fall of 'D7 there was a reviiw of the WWARM

"Proiect from a broad standpo.nt -- the Cos : of clectronics, the technical approach

e L

R TN YRR HAE oty S FE AL C o] Al o s oo
on tuo nrinter,waica WaS 2 SLICK ‘Jl*xl’lf.‘Ech-.l.'\..‘ tns gens >ral conclusion reacnzd
sty preen b wsaen Bmeve arpba b T ey rvesoml inee cE ey ~ ]
later at year aiac wnl.e thie VWWALL apnrca W hod several ine selung and

5, tiat the cost levels that would come out of that pr.ject

C)

attractive feaiurc
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would not be saticiactory for the so-cailed expanded accownting machine mark

and aiso there was a ¢ nclusion I be:icve that the electronic technology was

kW

cm inuing to move forward at a.rapid enough rawe zuch that the control ponel
e T

gt

approoch 1o controls would scon be obeoleiad for an advanced clu.C,"i"L’lt bals
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ey
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mhus late in 1067, or possibly eariy in 1283, the WWAIM P rojectas a develop-

ment project moving toviard the market place was sLof ped and in March of '05,
the 1401 project was formally recognined upd accested as the approachi we

were qoi ko nursue for an advanced accounting maciing and for a broad
¥ o 5] & o

9. Let ma ask you this question. By that time, th's was before the 1

~

o was edogted, dud the cost of the WWAM , ... did it appear that the
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be wort: the exira carab lity that you could get out of a stor ed program VE.
J v ,

.
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the cost of tha WAL

B. Idon't recall the specifics in tarras of the cost of WWAM and whethor

or not thore was any signif cant changes in the projected cost of the WWAM

. e 3: R o | T Vg v o Yopwe TV wnim b
raachine durng that period. Certainly T'ran Under

- I7A Ao er e TR 4 - RTPR 4 23 R B
oz I recall, Val Acams were working cn a stored progrard approacn, ald
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mea,



7 through machine dog sign énd maching orgamzat.on con epts to apply '
electronic technology and electronic memory a la ferrite memory In a way

porrait o raore atiractive cost picture in a stored program m - ciine than
had baen pravicusly visualized and there was ciear agroement I ;'-;hinl-: on the fact

that « one could €0l ve tho appl cations probl

P

e, Lhat is, the tranzition of users
from unit record 3¢ oru:;r ymming to stored programming, that the stovred
program design was rmuch more desirable and raueh more flexible and ceriainly

bad cons.derebiv more value in the market place and n the eyes of the customer:.

Now I'm not gure if T answerad your quistion or not.

) . 5, A b, Dol Gl Sl = ! i Ty T 1 N
B. So ancther thing is that the movement in techuology in the machine

B smon e s by U, FORe, S . T : Rl AR
design and organ zation work done combined to demonsiraie tue stored program

S 1 Loy el v vi ey ey b T vey T ¥ Loy A e LY.
approach that looked very attractive. I ow thore were certain featnrces tha. were
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naca.ne T.ln i weng, celr
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in ths W
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avansad in some arcas of the 1401, This doss not nciuce

Anurone
what I consider to be the key development or contribu ion tha. the 1401 ma aching
organ zation neople made, namely how to get stored progmmming at the right

cost laval., But it dozs incwude as I recall, certain features abont r1'>' varisble

-

fie d lengihe will be handied and ceriain fsatures about how iaput/ouniput, particu-

larly card input, ouwput wouwld be gotten into the clectronic arca in a way that
- - J

[2
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was relatively inexponsive from the standpo nt of

thoe numbeoy of electronic

»

components used, Am so theré were certein features meorporated or ex J:mu(,a

JAM Prograra. But again I don't consider thoue Ieatures

on O 1Moall

i
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to be tiie koy o wie 1401 raachine orgonization. - As a matter of fact, tuere ave

ated into the 1401 do sign, the 701 and

2,

ry many features irom the 704 scient f ¢

705 ST czall, and
mach ne or the G50, which was the fized word concept machine,
But as I recall. ... noc the 701.... Iprcbabiy should have said the 702 and

AL et o G i A b L 1 R iz = - il
s 705wl h were coinmescially oviented mach nes and 1b zve were a singie

the 1401
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ful ved primarily uncer Fran
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Undosrwood's coramind
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i oand Val Adams a

wunt of history in v°r* sus arcas bul did com2 up with 2 uwnicqus

vasticularly dirocted toward low cos titra ding off in eszence periornanc?
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for cost and adanting stored programming t, pe capab lt in a wa, that would . -
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not look completely new and cowvf'lnt Ly dufo“ont to the wr
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r he hind seen in control pansl pro’
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S, Well as the 1401 project got started in Kncicolt, were titre any

big hurdics or big probicms tha. came up in the development or did it go sinoothly?
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B. A developiacnt program pever goes smoothly, part.cularly a signifi-

cont onc.  I¢ 't racall the precise timing but there was a a considerable amount
f sl during the C}”“I"'lu“')”“““ . put on expanding the machine and malung

and more poworiul with larger capacily in memory a nd so on and hence
ynore costly, We had laid out a set of objectives for the program at its incep-

tion, certa nly by the timme it was accept ted as a f.,1ll-blo'un program J.n Ma ,u

e inviolate Lype objectives. Tha:; reiated to the cost
and the pesio mance iovel In an accomnting ma’ hine-like environment as oppesed

er-type environmant. Now as I recall, there was a prograin

proposed a2C Su-Ca at San Joue, an exiension of thz 305 kind of program, cailed-
& S0, which was for a while sort of a compelitor to the 1401 and thers was
as I zhentionad a sort of cuniinuing push for mors power, more capacity even

1 e i e sy T A L T » - 1 : ol L1
at hogher cosh, OFf course ons of the key e.enionis ol the 1401 sysiem IS the

o
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chiain printex 1403 priater. Jw.-; s oy ;e“ had that under development

i kel - il ; ..-..3,=_, . blam b Fi
stopied the 1401 and it was being developad at that time

fo.- a tane to printer type oporation and we decided to incorgox rate it into the
1401. The chain pr niter had very, very difficult technies al problems through the

3 quarter of 1064, But Mr. Dayger and his poople

1 o LR e | . g o 3 ¥ i s . . -y
| efforts end I rcally r:ean that becauss tugy had Some probloras

&l



broughi it though and brought it theough ou conzse in {ine style.” Ancd-one-of
Lo o-itgmuceess ~ofths-140Ywysterm. The 1401 ltsell of course s—f—-’-f-“ if );m-.’

n

during the early days of &

-l

. 5 Q. §
748 and-ing 7070 program vag passing througn a lot

[

of probicins and 8MS technology, cerd layout, C %snm outoination,

powering, hust rany, rmany problems that were faced and fortunately in some
resperts had to be faced Initially on the 7070 and hence the 1401 was able

aHS Time. We hod troubie in the memory developraent

T v‘.

aren. Wewers late on getting the I 20 m*‘c ompared to what we had

scheduied. . This was due primarily to again the design appr ch taken on the

rmemory for the 1401 that focusec on on mintmum cost, minimum number of
electronic wﬂmuu@:uu and utilizing what I bel.eve w2 called a core matrix

type drive for this
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INC Gy iz oo nra loms that IIVD L300 QPp0UL. thie maeinory probloms &.ﬂ(i
(e Ly b T 4 . it o e wtoon of i
onc mora that I 1l meni-on widh I‘e‘;pu;t to cnange 3 the \..C)u;.n_}’[“ ation of the

systemn, Olay now, with respect to corfigu al:on I mentioned that the chain

am e i Y B Do 3 ol I TRy Y o p S-S e Fiiiat e wiymes &
printar wos ey aev Jlored for a tae 10 prinitl tyoe appiication. Tais was o)

sunport ofi-1ine or peri

A1 rore o Bt - o . L « Ll 3
hoval type opz.ations to large systems such a8 e

7020 and the 7070, We concluded with the la rge systems people in car y LuGuy™
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(15 ) that magnetic tape should be‘offercd with the 1401 at initial announce-

ment, This was based upon ths analysis and conclusion thit the 1401 with magmet.c

b4

tape and of ciurse also hav.ng the reader, punch and printer that was a part
of the 1401 systom anyway, was a much betier solution to tne peripheral reguire-

ments of the large system than a geparate tage to print system and the card

"

1/0 and printersdirectiy on th  large systom. Thus in March oy '0Y, we made

a dccision to in orporate magnetic tape attached to the system In the - initial
announcoraont an s that was planned for September, 'Ol and we char nged our program

by

to include attachznent of magnetic 3 our ficst enginsering model which
ol courae was the model going to Product Test. That was one of the key rocasons

g 2 . oy 1 - AR ey - Ay 2 - P Tt
15 as I recall, instead of eariy Juiy, and we did not make our Seatember targed

-

annouacaient, but we dio make early Ociober annownce

srom, an expanded card 5

st oo as I recall, the besic card 8
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wall two versions of the tape system veally, thie (are system

that .50 had all of the other IO punched cards In and out and the printeryand a

confiquration of the tape systern that only had tape to print for those customers

that had adoquate tape to print ouerations a stand alone
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Q. What was the reason for putiing more powey into the system and also
: U 1 J

anking theoue other optlons availeble ot also for integrating. coveseeven.

RB. Well let's take them one at & time,  Tne more power thing of c.:;u;.zr‘ we

dict not i lude more power into the basic design during development although

- iy P T, NWP Ry o '
s I indicated, wo had a conslcerable amount oi inie
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in see no that done, Tae interest and pressure came primaxrily from people
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who I wou d say were ¢ .mputer backgrowmd-0r:c iited a8 oppos ed Lo account 1

. 23

machine or expanded accounting machine-orianced. They falt of course thatl

tha basic ma hne, being a stored ; ram machinz, even though it was cted

'cQ

toward advanced accoun ing maching markets, did in fact have compu ing tyve

capebilitics and hence we should cxpand upon that capability both in te:
perforimance and also in terms of capacily, apacity.

We laid cut dos approaches to expand the capacity as of the machine
at a later time, the key one and attachment of randor accos:

2enls L3 i T my e AT 3y 5! Aoy da g thia e -
CiSE 1108E Doy anotl rone, We ceiined (-‘Aculf‘;ll;‘ﬁa\? how thig cott d be done

o that we lmsw we were not operating on a dead end but we in esuence rofused
to incorporate those capabilitios s into the bagic machine design because it would
incron.e the cost of the basic machine and we fe lL that the large volurme marlet
P S e

e Sy AT b s ; R R . :
for the 1401 type machine rmust be ach.evod and we felt WAl acLevily this

large voiwmne market was very muc v lated to the cost level-and price level



wration of the machine for both caed and tape.

S. TFor th: opticn, was the e a DUzl on Or was

.

o
g
D)
bk
g
o
.
s

ther have more power to it or was

1 that neousle foresavy that meant (

6]
¥
£47
—
‘ =
0
o
Yo
™

£icont cor npetit ve & tuation

0 ‘n-‘;:/.x'

F the
-

s we had made our ovn &

L3 \ | TS s B Ep s HE ; e P ;
those o hinos pnd Wers SailEilsd even Wit W

o considerable amount of the market

H '1

oy e 1
1.1"’ T

—p - rmt, - - s m T sy ety 19 syl 3 P T T T 1
COmn WSS, Nere Was O Course migresi m At XA

poweriul mach nf" of the 1401 typs.

s gkt Wit

4 w8 4 % ot ® T e o d o

wiin a lar

i . - e by T Lot
=y -~ Foas oo mnttoy -
announea e, do WS oY O 182t it

e LS —~ ~r P R : oy x 1o yqs
5 ..:1b1n with some expediting. I'm sure thove

L3

bt
b
4]
=
=
O
by
[
ny
5.7
o
et
i)
Yt
£
*‘.’
L
o,
2
Joud
LZL

wag some expediting, wo proceeded wi th the o»rt:mm'i memory fcatu.es as options
of the 1401 and of tha feztu.es thal woe had
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in the basic design w.th respact to how they couid be attache
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acdded, in..ud:ng sucn things ag dick files, atiachment of the MICR type reader
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