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all over thé United States—and from many other countries as well—to °
attend this conference. Your response has been most gratifying, and on
behalf of the Joint Computer Committee, I w'15h to welcome you to its Thind

| )
HN THE AUDIENCE this morning are.many visitors who have come from

‘ _Annual Eastern  Conference. .

Washmgton is a particularly favorable location for this conference for three

'major reasons: First, since it is.one of the major computing centers in the

country, it provides some unique opportunities for the inspection trips shotwn
on page 9 of your program. Thanks to the co-operation of the cognizant agencies, _
this will be the first opportumty for many of us to visit these pioneer computer
mstallauom . £

“Second, Washington readily furmshed the enthusiastic and capable leadershnp .
required to manage a conference of this magnitude. _

« Inthis connection, 1 would like to have you refer to page 10 of your program,
which shows the membership of the Local Arrangement and Technical Program
Committees. I will not read all their names but wish to give special mention to
Mark Swanson. He has done an outstanding job in guiding the management of
the conference. Also, special mention should be made of Dr. Lewis 8f the Bell

' Telephone Laboratory and his Publication Committee who are’responsible for

the publication of the Conference Proceedings. .-

Finally, V\’ashmgton is the home of a number of pioneers in the computer
field, Many of them have never réceived the public recognition they deserve '
because of the classified or admmxstratlve nature of their work. ‘e

To these men we owe a real debt of gratitude for their early and continued

* support in the development of the data processing field. Many of these men are

responsible for making policy decisions as to future courses of action to be taken
—now that thé field has reached its present state of development. Some of ‘these
decisioris are momentous and will Rave a direct bearmg on the secunty of the
nation,

Far this reason, Iam partlcularly pleased to extend spemal welcome to them to
attend this conference and exhibition so that they may hear first hand our pres-
entation on a very 1mportant theme——“Informatlon Processing Systems—
Rellabxhty and Requxrements

"t Research Acnvnty, Burroughs Corporatlon, Ptiladelphia, Pa. 3
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INTRODUCTION -

SPEAK TQ YOU this morning as Chalrman of the
' ][ Technical Program Committes for the AIEE-IRE-
ACM )oint Computer Conference. At the first ot
these cohferences, in December 1951, at Phxladelphxa,
program was devoted to a description of existing elec-
tronic computers or thdse under development. The sec- -
ond conference, at New York, in December 1952, was
devoted to a review of input-and-output equipment
necessary for efficient usage of computer systems.
In consrdermg subject matter for the 1953 joint con-
. ference, your Committee chose the theme “Informatlon
Processing Systems—Reliability and Requirements.”
Perhaps some explanation of this theme is in order.

‘I have been exposed to-the rapldly developing art of
large-scale digital computation-since 1941. It appears to
‘me that the art has gone through a series of phases. Prior
T to 1941,
reachied a point where counting of electrical pulses could
be carried out at megacycle speeds. The advént of World

War II, and the pressure for making use of these hlgh--

spe€d units in military equipment, resulted in a series of
develo'pmen\ts which made possible ’supplying informa-
tion to electronic accumula,tors at speeds commensu-
rate ‘with their rate of operation,

"These developments included memory systems, no-
tably the magnetic drum, electrostatic-storage tubes, and
acoustic-delay lines. Although the perfectron of these

‘ “-memories did not take place until after the war, basic

developments were carried out during the war years.

Fundamental work also was carried along in logical struc-

ture of computation devi€es and the command system.
The third phase of development. in the art was that

discussed at the conference of December 1952; namely, .,

‘the input-and-output -equipment which .made possible
. communications from the memories and computing ele-
ments to the externdl world.- Within the last two years,
therefore, it is felt that the electronic-computing art
has ach;eved maturity in that we now have well- bal-
anced eqmpments That is fo say, we have high- speed
arithmetic elements; we have a hierarchy of memories
which can feed these arithmetic eléments; we have pe-
ripheral equipment; such as magnetic tapes, high-speed
.printers, conversion equlpmem——whlch maintain con-
tact between-these memories and the external world.”

- This maturity of theart also applies to the industrial
‘structure behind -it. Shortly after’ World- War 11 there
appeared to be a lack of interest in the art by the larger
companies who were probably most capable of advanc-
ing it. Many small companies were started on the basis
of goverpment contracts for specialized computers.
Many. such companies did .not survive the financial -
problems In the Jast two years, the interest of larger

TEngmeenng Research Associates va Remmgton Rand Inc .
Arlpngton,\Va ‘

Keynot € Address

‘ S HOWARD T ENGSTROMT

developments in electronic counters had.

,

-

compames in "this new field has been clearly démon-
strated. Many of the smaller companies have been ab-
" sorbed into these larger structures so that industry is
now in a position to produce these equnpmeuts as rap-
ldly as the demand for them increases.

" It appears to me that the phase of the art into Wthh '

we are now entering is that of applications. In applying

" these computers to mdny problems, questions of reli-

ability and dependability have been repeatedly raised.
Your Program Committee has therefore arranged this

conference in essentially three parts. The fifst group of .-
papers consists of statements of réquirements in a vari-

ety of applications. Requirements in weather prediction
form a typical case of scientific calculatlons The use of

electronic computers,in the life ifisurance business is il- -
) lustrative of, many applu‘atxons in the accounting area.
Computer appllcatrons in air-teaffic -control problems

are in an area in which reliability and performance may
be a matter of life or death. The real timé-control sys-
tems are illustrative of apphcatlons in the direction of
complete automation. -

The secorid part of the program is a-series of papers
glvmg actual performance characteristics of existing
computers. These- papers present results of operation,
in many cases over a several year period, and simce the
papers are presented in general by those responbele for.
producing computational. results, they should give a

.good indication of the success of existing computers in. -

meeting requ:rements in reliability and performance. -
The third series of papers is descriptive of work car-
riedout during tht past several years in connection with

improving reliability of components and will provide .

_valuable .information. from the "position of component
manufacturers “in insuring the dependability of elec-
tromc -processing’ systems.

In élosmg, let me repeat that I firmly beheve elec-
'tromc 1nf0rmat10mproce551ng eéquipment to ‘have ‘ar-
"rived at a state of maturity, and the next phase in the
art is one of apphcatnons Many of the advances in the
field of apphcatlons will be made by the users of  this
equlpment Tt is gratifying to have reports from a
variety of prospective user$ at this conference.

There are, of course, many apphcatxons to mlhtary

problems which, for security reasons, -cannot be dis- "

cussed at this open conference. We had hoped ‘to plan
“a classified session, but were’ unable to complete the

atrangements,' I am sure you are famitiar mth military’
-applications, however, through individual relatronshlps ‘
It is-hoped this conference will: bring together -informa-_

tion concerning reliability an.d -—eqmremcnts sufficient tp
answer questions of many prospe(,tlve users. ’

1 should like to express my appreciation to Mr. John

Howard and his Joint Computer Commiittee for the
parent orgamzatlons, for thenr great aSsxstance in draw-
ing up this program . .

L
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The RETMA Support of the 1950 Compﬂter

Conference-——A Progress Report R
S THOMAS H. BRIGGSf - .

Y

tions and symposia that are held -each year,
tén to many learned papers. Problems important to -
our daily work are thoroughly dlscusaed Generally we

][N ATTENDING the numerous technical conven-

‘returir home with ideas that will forward our own engi- -

neering investigations. But we often find-the problems*
discussed are larger than the individual or organization .

- can handle. With mounting technical complexity, these,
prob'lems are more frequently encountered.

* The probleni of tube reliability is of this nature. It is”

" complex; it affécts more than one industry. Itcauses us

to say, “I wish someone would do something to improve.

reliability,” During the past few- years many groups

were formed that effectively attacked the problem of '

rellabxllty Today, tubes are damned far less often, and

the performance of electronic equipment has improved.
In December, 1950, a Conference on Electron Tubes

" for Computers was held at Atlantic City. It was spon-
‘sored ‘jointly by the AIEE, the IRE, and the Pdnel on

Electron Tubes of the R&DB. Over 300 engineers at-
tended. The technical success of the conference was due
in large meaure to: Dr. C. V. L. Smith, of the Office of
Naval Research, Computer Section; Dr. A. L. Samuel,
of IBM and the Panel on Electron ‘Tubes; and Dr.
Mina Rees,’ also of . the Office of Naval Research. The

. 'papers defined problems and informed the audience

about actions taken in individual situationhs.
As we left Atlantic Cxty it was apparent that the Con-

‘ference had been a real success. From every side one

. heard: “What can be done? This problem is too big for

i

our laboratory. # There was spontaneous demanid that

means be provided for co-ordinating effort leading to

“improved tube reliability for compyter apphcatlons The

object of this paper is to show that action was taken,

‘and how it has progressed during the three years past.

" 'We hope that as similar needs arise from this and future

ponents used in other applxcatlons .

conferences that there may. be stlmulatlon to employ
sxmllar logical solutions. ,

“The Radio-Electronics-Television Manufaéturers As-
sociation was selected as a logical area for. such an ac-
tivity. It has been a basic plan of RETMA to encourage

- the study of standardization of components within spe-

cial levels of refinements whenever such a need is shown,
even though standards exist for the same basic com-

t F ormerly with Burroughs Adding Machme Corp., Phlladelphxa,
PA now Electronics Consultant Nomstown, Pa. )

Lo~

we lis- -

'

In standardization, the initial studies are made by
committees of engineers who are experts in that field.
Therefore, for studying some special new class of com- °

‘ponents’ an entirely new group may be established. The ..

“story of activities‘in thé field of electrénic s‘:omputers is
typical of activities' in promoting new. products for a
~special class of equipment. o

In. May, 1951, after an organizing meetmg was held " ..

'under the auspices of the RETMA Engmeermg Depart:

ment, the group decided that the electronic tube-reli-

“ability problems merited thexr undivided -attention. .

Other components used in the computer field were left

t6 other committees. Since the Joint Electron Tube :

Engineering . Council (JETEC) is the agency that was

set up by the two interested trade associations, RETMA

.and NEMA, to handle all problems relating to electron

tubes, this Electronic Computer Committee was reas-

signed as a subcommittee of JETEC Committee JTC-5.

This committée covers all receiver types of tubes. Thus .

the  JTC-5.5 Sub-committee on Electronic Computer -

Tubes was created. Representation has consisted of tube o

“producers, computer manufacturers, laboratories.

The problems apparent to JTC-5.5 at the Start were:
1. To define reliability as required in the ﬁetd of. elec-:
_tronic computers. :
To classify the specxal computer apphcatnon needs, .
as they relate to tubes and.crystals. )

3. T determine the best test methods and the condh
tions to’ apply in making them.

4. To establish means for translating.the condmons
that are peculiar to computers into those that are
useful to tube manufacturers for developing types
especnally suitable, and in controlling products »

The first concfete step was. to prepare and distribuge .

a lengthy questionnaire to all possible computer com-

2.

-panies and laboratories. The gamut of questions were

phrased to permit concise answers, generally of a “yes-
np” nature. They conicerned existing operating environ-
mental conditions, types 8f tubes and crystals in prefer-
ence of use, means for controlling and monitoring qual-

ity, and testing methods, all for use in this application.,

An -encouragingly high percentage of returns came
back, well completed, for the major undertaking of cor-
relation. These: data were .summarized ‘and, in: "April
1952, were mrculated to the participating groups for
. their information and -use. All quesijonnaire returns-
-were coded for manitenance of company anonymlty thh
regard to answers. : o -
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The answers indicated that several new tube-char-
acteristic ratings were needed to define properly the
tubes and the rectifier-type crystals required by the
computer industry. To accomplish this, three task
forces were. set up to develop new formats for the
JETEC Rating Sheets that were to be used in register-
ing new tube and crystal designations for theSe applica-
‘tions; the three classifications were:

1., Crystal Diodes,

2.. Twin-Triode Tubes, ~

3. Multi-grid Tubes developed for computer service.

. The crystal diode format was brought to near com-
pletion and recemly has been transferred to JTC Com-
mittee-14.2 for final acceptance and future use.

Following six draft stages the twin- triode format has
just, been submitted to JTC-5 for adoption. The multi-
grid format required the submission of a second ques-
tionnaire to industry, but it too is'nearhg completion.
Returns received durlng the summer of 1953 have beén
collateﬂ for study.

* The new formats for tube ratings embody the previ-
ous information, but contain supplementary controls for
plate current, cut-off characteristics, pulse 'ratings,
plate-current balance hetween sections, contact poten-
‘tial limits, and several depéndant criteria.

Normally; time-dependent criteria have not been ad-
missible in establishing tube ratings. For more conven-
tional usages tubes are considered interchangeable if
they operate alike for relatively brie{ periods of time.
However, it is the consensus of both tube and computer

engineers that the definition for interchangeability in.

computers must include operation over a lengthy time:

Thus, interface impedance build-up and heater failure

with “cn-off” voltage cycling for a particular tube can

_only be evaluated by studying those conditions over ex-
) " tended periods of time.

Incorpo"atron of the trme dependent parameters as
ratmg criteria poses many problems and technicalities.
The actual method for spec1fy1ng those factors is now

“under study.

Actions of JTC-5.5, or any commlttee in fact, must

be predicated upon potential economic values. These

two tube formats, when finally developed, will then be

submitted for adoption by the RETMA and NEMA
as regular JETEC Standards. The Tube companies can
then employ the special dAta forms tb supply ratings on
the .tubes generally used by the computer industry or
when rerating tubes applicable for this service. The us
of these formats is expected to provxde ample econormc
return for the efforts expended.

Another major project on the agenda is ‘the ‘prepara-
tion of an 'Application Manual, directed to tube produc-

ers and to computer-design engineers. The reasons which -

lead to the.format and rating decisions will be stated
and mearis for applying the tubes most effectively will
be pointed out. Interpretations of ratings, and means for

s

i

determining the effects of unusual operatlon conditions
will be included. It is expected that this manual will be
of great use to Lomponent engineers and to circuit’ de-
signers.

JTC-55 18 COOperdtlng with other groups in their

work. Liaison is being established with JTC-5.3 con-

cerning the establishment of a suitable method; capable
of standardization, for determlnmg short-circuits. This

will require a rigorous definition of a short-tircuit, relat- .

ing such factors as time, resistance, and degree of tap-
ping force. The causes of short-circuits, ‘when they are
intermittent and of extremely short duration, are ex-
tremely difficult to determine, and hence must be elimi;

‘nated by accurate and standardized tests. -

Co-ordination with. the Cathode Committee of the
American Society of Testing Materials—designated

B4-VIII-A—has been established. Their work on de- -

velppment and stahdardization of a method and condi-

‘ticns for interface impedance testing is aided by inter-
‘locking memberships from ‘the two groups. This prob-
lem is probably one of the most important confronting -
© the electronic computer industry today. _
So far, the work has been confined to digital-com-

¥

puter vacuum tubes. There have been requests to ex-

‘tend this both to gas-discharge tubes and to storage

tubes. Extension of the scope of JTC-5.5 to inciude

these tubes has recently received authorization from

JETEC Council and these new problems now await
handling time, on the part of the working members.

The computer industry is far flung geographically.
It is essential that the ideas of the entire industry be
represented in the discussions of the Computer Tube
Sub-Committee. Consequently, it is platned to estab-
lish a West Coast Coordination group. In this manner

the results of our deliberations should have greater.
> scope and authenticity. The tube manufacturers should

be able to place greater dependability upon the recom-
mendations from this joint tube prodacer»consumer
sub-committee.

Initially JT(‘ -5:5 concernéd 1tself with germanium
diodes as. well as tubes. Obvious close relationship in
use, as well as similar reliability objectives indicated a
natural ¢junction.” In the spring of 1953, cognizance of,

the diode crystals was transferred to the Committee on

Solid State Devices. The program started in JTC-5.5 is

heing continued by JTC-14, under ’Mr J. R, Flegai of .-

Bell Telephone Laboratories. . .

JTC-5.5 COMMITTFE MEMBERSHIP

_Mention has been made that: this progress has been
due to theco- ordmated efforts of the engmeers of tube
manufacturing companies and desxgn engmeers of
computer equipmnent. .

Chairmanship of the Sub- committee ]TC 5.5 is

alternated yearly between tube producers and com-

puter equrpment manufactu"ers The first chalrman was

1

-
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Mr. J. A. Goetz of JBM. His energetic enthusiasm-and

- organizing abilities gave the group an excellent initial

momentum. In the second year, Mr. R. E. Higgs of
RCA was appointed chaxrman, and capably extended
the. progress made in the first year. The Sub-committee
JTC-5.5 is responsible to Committee JTC-5 on Receiv-

" 'ing Tubes, and thereby is accorded major support and
. assistance through the latter’'s Chairman, Mr C. E.

Coon of the Tung-Sol Electric Company."
/ -

OrHER COMPONENTS FOR ELECTRONIC
ComPUTER EQUIPMENT

As the progress of JTC-5.5 became effective and the

. difficulties experienced by the computer industry with

tubes became better understood, improvements were
announced. Other” components in the circuit then be-

" came the centers of inquiry by RETMA Committees

" set up for this purpose. Most of these i mqumes relate to

Reliability matters. .

A number of problems were mentionéd, and so an
RETMA' committee designated G- 2 (Computer Com=
ponents) was recently established to cover the special
needs of products-in thi$ field.

There are many items that have found applications in
electronic computers. Those used in digital computers~
are, for the most part, common types of components,

- but p:‘ecision, freedom from drift under unusual :;mbi-
- ents or oves extended periods with aging, constitute
- special considerations. Also there are a number ‘of other

components of a very special type used, especially in

_the analogue computer field.

v

The G-2 committee acts as a- spec:al co-ordinating
group that determines what special problems need at-
tention, and writes up a brief, outlining each of them.
The Executive Council of the RETMA Engmeermg
Department uses thesé briefs to set up new projects in

" the particular committees involved, or even authorizes

the establishment of a new committee if an appropriate’
committee is not on the prwent roster. In each case the:
objectives are clearly outlined, but G-2 committee will
provide supplementary suggestions when required by«

" the committee handling a particular project.

The first of these G-2 sub-groups is G-2.1, concerned -
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of Mr. J. R. Altieri of Technplogy Instruments Co.
. Long ago RETMA estab lYlshed committees on such -
common components as resistors and condensers. Thus,
outlmes of special computer requirements for- these
components- will be prepdared by G-2 and submitted to
thest existing committees for study and action.
Another group of interest to this computer. confer-

ence is G-3 on Magnetic Amplifiers under the chairman-

Shlp of Mr. E. V. Wier of Magnet:cs Incorporated.

- Receiving tube manufacturers are located mainly on
the East Coast. The computer industry, although
young, has manufacturers and development labora-
tories scattered from coast-to-coast. Further, there are
analogue as well as digital computers.

It is the desire of JTC-5.5 to have their results as -

authentic and as applrtable to the entire cemputer field
as is possible. Tube producers have found that thére is

-a broad market for tubes that are specially-rated ac-

cording to’JTC formats. A number of tubes have been
registered by- thee RETMA Data Bureau for use .in
computer circujts. Effective co-ordination of computer -
requirements will result in greater applicability of these
formats. Extensive use of the format and availability of
tubes meeting the listed requirements will thereby be
accelerated. :
JTC-5.5 has there{ore inaugurated a new procedure
to overcome the problem of geographical separation,
and to increase the authenticity of its results. Arrange-
ments have been made to establish a branch committee
on the Pacific Coast. Agenda for meetings, will: be ex--
changed so that programs, discussions, and work may

’proceed in- parallel. Through interchange of ideas, de-

sires, and results, it is expected that progress will be on

a broad front, and the results should be more wxdely
employ’ed. The tube manufacturers will have more cer-
tain data for tube ratings. Theé computer industry and
groups with similar tube interests, will have even greater.
expectaricy of achieving rcliability:

In closing, I have no doubt but that this confetence -
will serve to high-light its own problems on Informa-
tion Processing Systems. I sincerely hope that you, too,
may be stimulated to establishing working means which
will lead to the solution, or at least the amelioration, of

thh Precision Potentxometers under the chairmanship - the new crop of challengmg problems.

‘ : .
Discussion :

a conventlon takmg place and generally ofa -
-+ technijcal nature. On several committees of

- JTEC 5.5 sub-committee meetmgs and their .
task force meetings, which is where the

R. L. Carmighael (Bell Telephone
Laboratories): How are these committee re-
ports and findings made available to .in-
dustry? How does one keep abreast of the

 develppments of the various committees?

Mr. Briggs: This is 2 problem which is of
universal integest these days beeause every
hotel you go to, oA any trip, you always find

which I have been a member, it has been

" our attempt to sell to the membership that
- ‘they should carry the gospel back to their

home organizations. We havealsoattempted
through personal papers, such as this one,
to keep the general field abreast of what is
going on in the technical committees. Most

-technical committees are very glad to have

guests attendmg any of : their_ meetmgs

work is g‘enerally conducted, are well docu-
mented in the monthly notices put out by

.the RETMA office in New York. I would

suggest that any of you who are interested
should determine the membership repre-
sentation in your company, and get them
to keep you abreast cr write to the RETMA
headquarters should you desire to become a
member of any of their commlttees

\



. : INTRODUCTION

several rapid computing devices were developed.

They did very difficult and important mathe-

- matical work for thé gowernment and,.in doing so,
.demonstrated a capacity to handle work similar to tha

" found in many offices. It is not surpsising, then, that at
the end of the war,some of us began to feel that ma-
chinery- of this kind might be very, useful in "the life

}[T WAS UNDER the 1mpetus ‘of the last war thate .

insurance husiness.

* A relatively large amount of recordkeepmg, computa-
- tion, and analysis, is required in actuanalpwork Nat-
urally'actuaries began 'to. woader ‘whether such com-
puters cotild be of assistance to them in developing in-
surance *premiums, " in mortality investigations. and in
other such activities. However, when an actuary tried~
“to. find out how to apply‘ such equipment he quickly .
learned that life insurance people and electronic engi-
. neers were twWo group§ who did not speak each other’s
" language. He found the engineers quite wxllmg and even :
- ‘anxious te have their ability and experience applied-to
W the changes nedessary to take computers out of purely
laboratory work and.into the business world, but they
were lacking an udequate picture of. the facilities the
. business world needs: On the other hand, actuaries and
othérs in the life insurance field also facked a suﬁic:ent
understandmg of the equipment which might reason-
ably be expected for insurance use. Some medium was"

~'necessary to bridge the gap between the two.

New York in September, 1952.

‘ Co., New York, N. Y.

" inittee.

. It would obviously be undesirable and unnecessary

for each of us who might be able to use such equipment °
to start from scratch and separately begin ‘to build up
the knowledge needed. The preferable approach seemed
to be through some joint effc‘t Accordingly, five years .

. '  ago the Society of Actuaries appomted a committee! te .
' _examine into new recordmg means and computmg de- |
_vices and to report when it felt that such devices had
" been sufﬁcxently developed that' life -insurance com-
pames could consider their possible employment. Two
such’ reports were made last year, one at the regular
Spririg Meeting of the Society of Actuaties in Wash-
ington, D, C., and another at a special meetmg ’neld in

t VicéPresident and Chief Actuary, Metropoktan Life Insurance

1 Committees were also appointed by the foe Office Management
> Association and by the Insurance Accounting and Statistical Associa- «
tion. Recently thé Brltlsh Institute of Actuaries also appomted a com-
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The Use of Electronlc Data Proeessmg Systems
n the Llfe Insurance Busmess | |

- , ‘ _ M. E. DAVIST £
. C o " (Presented for Mr, Dam's by J. J: Finelli) =«

. N\ N .
StubiEs BY COMMITTEE OF SOCIETY OF ACTUARIES
The committee did a great deal of work in developing .

~detailed procedures for applying electronic data proc-

essing systems to insurance operations. On the basis of =

the mformatnon acquired to date, it believes that sys-
tems suitable for day-to-day use are now available and
that with such equipment substantia] reductions in
operating costs carn be made. Further,-it belneves that
the large potential of such devices will not appear clearly -
enough for practical purposes until some cempmieg
dctually begin using’ them and makewtheir experience
generally available. A review of some of the many con- -

‘siderations and studies which produced ‘these beliefs, .

ahd which led in at least one insurance company to-& ,

'decnsxon to contract for a magnetic tape system, may

help to indicate the attitudes businessmen are hkely to
develop. in consxdenng the, use of such equipment. ’

At the time of the appointment of the Committee of
the Society of Actuaries there were na new systems ac- -
tually available to business. Projected ideas which "

stemmed from laboratory use of computers like the
Mark I, the Eniac¢ and the Bell Relay Calculators, how- -

ever, suggested quite strongly that corresponding equip-
ment suitable. for office use tould be developed. The
projected ideas were very good ones indeed—so. good

_that even before the equipment became available;"the

committee tried to develop ways of using it.

A

First A pproach '

We started our studies by acceptmg, asa r:easonable
expectation,.certain propbsed plans for a magnetnc tapé
computing system. With this visualized equ:pment asa
starting point we tried to dévelop just what an average _

life insurance company might do with it to operate -

more efficiently. A very detailed operating plan for a
hypothetical company was worked out on paper—but .
it did not supply a basis for any_ action. In effect, it
said: “if a certain visualized magneti¢ tape system were
bmught into existence, it would make possible some

radical”’ changés in life insurance operation. These’

vchanges would greatly reduce the cost of current opera-
‘tions-but it cannot be determined whether such changes

can safely be made, how much they.would save or when
they would become possible.? Needless to say with soi . |
many unknowns in the picture, there was little that
could be dene with th1s effort Another approach was
needed
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Second A ppyoach - ] . ' )
Several potential supplrers had been askmg for a de-

scription of insurance. practices. The thought was that,

with a domplete encugh statement of*current.insurance”

- practices, the suppliers would be able to desxgn ‘equip-

-

ment espécially suited, to insurance work. Our com-.
miftee felt that perhaps it might be useful to prepare a -

detailed statement of insurance procedures and make it
generally available. This was tried. -Much effort went
into such an attempt but the project had to Se aban-
doned because: .

- 1. There is teo great a difference between the prac-
" tices, organizations and -policies of the various
companies to permit a‘descnptlon ‘of general ap-
phcabrhty

2.. 1t "would “e asking too’ much of an already bur-
dened group of project engineers to réquire them
“to take on the formidable task of becoming suf-

.. ficiently familiar with the insurance-business.

.3. It would be much easier for those of us who knew
the insurance business and had a working familiar-
_ity with punched card techniques to develop the

- ~applications. The development of automatic pro- -

-~ cedures for the insurance business réquires a deep

Titzrd A p.proach

insight into’ practices and objectives. It requires

“familiarity not only with, the normal. rum of. work

but also with the variations and ufiusual circum-
stances which must be provided for. '
. Finally, it might be very misleading to supply 1nd1~
cations of how work was now being done. There .
; appeared to be good reasons for believing that sub-
stantial chariges in current practices would be

~ necegsary to make eﬂ’ectrve use cof the expected'

- new equ1pment

»

Out of this effort came the very strong notion that
we have to- aveid generalizatiens. Accordingly, it was
decided that to be specific in indicating possibilities, we_
should ‘confine ourselves to machinery already in exist- «

* ence and its possible effect in a part1cular company, This

attitude led to a third approach whic¢h concentrated on
" the practices of one company. We first consrdered the.
manneér in which a punched-card electronic computer
could be used ‘on certain-work in order to- establish a
mmrmum standard for comparison. Then we visualized
the manner in which a magnetic tape system might ac-
commodate the same area of work. This effort resulted
in development of a plan for administering life insurance

' p011c1es suitable for use with several different electronic’

" in a report entitled *

data-processmg systems. This plan has become known -

. as the Consolidated Functions Plan. A fairly complete

description of it appears in pubhcatlons of the Society
_of Actuar.es 2

3 In the Spring 1952 Transactions ef the Society of Actuaries and
Report of Committee on New Recording. Means
and Computing Devices, September 1952.” May be purchased from
the Society of ctuanes -
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Gmde Posts

Perhaps tne most 1mportant feature of this’ plan is the

far-reachmg change in current home office organizations - :

and practices which it suggests Prmcrples beHind th1s
plan of general application may be stated as follows:

1. Apply the system to a whole ]ob—not only to a
‘departmentalized piece of it. «
2: Combine small jobs with others to create the vol-

ume of work necessary to use the system efficiently, -
3. Consolidate source records (i.e. ¢ ombineﬁles) so as:
to economize on the effort required-to extract the
data to be supplied to the system.
4. Perform all the work required from one handlmg of
the data.
5. In devising the methods to be used, substxtute
arxth“netrcal and logrcal operations for record look
<7 up, ‘table look up #nd fact-recording operatlons as’
- much as possible. Confiné the information of record «

. to the basiec items. Aveid recordmg the associa- °

- tive ones which can be derived as needed.
6. Use 'a system in which sufficient checks have_

been inciuded to. avold a cumbersome superstruc-.

ture of clerical controis and error-correction fou-
tmes . . .

~

It is. to be expected that large economies in informa- -

tion -handling would result from consolidating records .

and from combmmg work now done at different times-
and in different places. The-plan emphasizes that such
“changes can be managed w1th equipment already in
existence.
- This, very briefly, covers the activities of the Socnety
of Actuaries Committee. To date, at least three life in-
surancé companies have arranged to-acquire magnetic
" tape computers. One of them intends to use’a magnetic
tape system on some of its actuarial work. In addition,
d fourth company is attempting to devise a .compre-

hensive magnetic tape operatmg plan covering almost

all phases of its- pohcy service work. The idea is to test
it on a small segment of the company’s- business and to
extend it as the pilot operation becomes sufficiently
effective.? Others are now investigating at the detail
level, thus suggesting that some of them may be:'cfos‘e
+ to'the acquisition ‘of equrpment of this kmd

OFFICE ROUTINES IN THE LIFE INSURANCE FIELD

) Th,ere is no doubt that within the next few years
there will be very substantial use of ‘electroic devices
“ip the insurance business. Accordingly, T believe- it
would be well to spend a few minutes discussing the

various office routines required for insurancé work: °
"Much of the work to be done in an insurance office

arises out of the necessity to render service to policy- -

holders. They are notified regularly of the premiums or-

- benefits due. Upon request, adjustments and ‘policy
}settlements are made as soom as possrble Mhny irans-

3 A description of thrs plan appears in the Sprmg 1953 “Tradsac-

uons of the Socxety of Actuanes, p. 198.

E



Dams Elewomc Data Processmg in sze I nsumnce
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‘

‘actions are ﬁandled each day by procedures ‘which are dom access de vice (an automatic ﬁle) wouid be requlred

very dxfferent in their details. In-a ‘broad sense, haw-
‘ever, these, procedures can be generalxzed by saying
that each policy transaction to be dealt with involves
some or all of the followmg _steps:

1. The extraction of data from the mfm maticn whlch
initiates the transaction (a remittance, a Ietter a
notice of death, and so on).

2. The extraction of data, from' the mformatlon of

- record (as fot; éxample, ‘reference to policy card
files). :

3. THe use of extracted-data to develop new mforrna-'

-tion. (For example, putting data from (1) ang (2).

into a computer to determme a policy’s cash
" value.)
4. The preparation of the documents required to ex-
ecute the transaction. (The writing of checks, no-
tices, statements, etc.) s
"\ 5. The recording of. tfle transactlon in tfle record-
keeping and accounting system,

When a policyhblder changes his address, on]y steps

(1) and (5) are hecessary but whes a policyholder re-
quests his.poficy value in cash, all five steps must be -

¢ applied. On certain regu]iarly repetitive activities such -

as sending premium notices, the transactions are ‘initi-
‘ated by the company. Data processmg systems appear
to offér their greatest.potential- in the automatic per-
" formance of the operations required in step (3). Steps
. (4) and’ (5). are_aided somewhat by such’ systems, but
“very little gain, if any, appears to be poss1ble m steps
. (1) and (2). . o -
~To apply such procedures, a company must maintain
a. recotd of many facts for each policy on its books. In
‘order- to do this with clerical orgamzatlo\ns, separate
‘files and a separation of functions into, manageable
‘ pleces is a' negessity.

. out- several departments. There are separate files for
: b111mg ‘putposes,. separate files for dividend purposes,
“separate files for policy loans, separate files for actuarial
" %urposes and so on. The maintenance and extraction
‘of the information of record is currently a fairly size-
+ able task because of the large number of separate files
in existence and the many references being made to'such
‘files. This *suggests that a way of keeping the record -

which permits automatic extraction—some random ac- '

In one company this involves
keepmg at least ten separate policy files spread through-

“cess device—would be wvery valudble. This may be, but

: :it must also be kept in mind that procedures involving .

many separatd files are not necessary with -modern
~ data protessing systems. When such work is mechanized
with dautomatic equlpment consolidation besomes indi-
cated. There haye been studies Suggesting that perhaps

" as much as 80 per cent of the number of file references

can be avoided by merging separate ﬁles and changing
office procgdures to a basis better sulted to eléctronic
systems. If such a reduﬂctmn in the number of file refer-
ences can first be arranged by consolidation, then a ran-

-l - -

to operate on only 20 per cent or so of the orlgmal work -

load. On such a.substantially reduced volume, the ap-
peal of automatic éxtraction appears to become very
hmlted in so far a$ possible economy is concerned.

The preparation of statements, checks’ and other such

documents -represents another aréa of. msurance ac-

tivity for which high speed devices are. currently receiv-
ing a great deal of attention. In ofie company.a count’
was made of the number of cheoks notices, statements

- and so on which-are currently being prepared. This

‘suggested that while, the inclusion of high ‘speed print-

‘ing in a data system would increase the savings possible, -

the size of the increase was relatively small. The need
for separate printers of speeds’ very much higheér. than
.present punched card tabulator. speeds is still a debat-
. able proposxtlon ‘at least as far as the insurance busmess'
s concerned '
Reference-has already been made to a Consolldated
Functions plan. I will not attempt ta describe it here
other than to say that as previously mdwated it stigs
gests a- largefcductlon in the number of card files being

kept: and a combination of: much work often. done .

_separately in different departments

This plan, operated by punched card equ1pment lhdh&
cates-roughly the potential possible short of introduc-
ing tape processing equlpmen't into insurance opera-
tions. In one company, if it were operating on such a
plan estimates -indicate tha_t the cost of “servicing in-

surance policies would split roughly 20 per cent for ex- -

‘traction (items (1) and (2) of the generalized procedure),
* 65 per cent for processing the data and recordirig the
 results ‘in the recordkeepmg and bookkeepmg system

-

(items (3) and (5)) and only, 15 per cent for preparing
documents This suggests that substltutlon of a tape .

system would yield by far the most . economy ‘in the

processing area with correspondingly small gains to be

e:tpected in.filing and prmtmg operatlons

Magnetic Tape Files L : T

Perhaps the most radical 1dea w‘uch business is be-
ing -asked to accept is the idea that a reel.of tape can

safely be used to carry .information now /being sen-- '

trusted: to vxsual card files. Some 6f us have already

. accepted the use of magnetic tape as a processing tool.
We have also accepted its use as a substltute for sec-

ondary card files but’ we cannot quite agree that, at

preseht, it can safely be used to carry irreplaceable in-
formation now; being recorded on primary card files.
The adequacy QI tape for this purpose has not- yet heen’
sufﬁcnently demonstrated. - . o

We are not quite ‘sure ‘that the tapes now in use or’
‘beifig tested are sufficiently safe from accidental erasure,

loss of information through breakage, kinks, dlmenmqnal L
instability, flaking, and other such occurrences. Nor. = -

have we been satisfied that the devices currently being -

employed to read and write on magnetit tape can be

rehed on to do s0 Wlth aceuracy. Wh:le the error rate is’

. !
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undoubtedly ‘veiy small with such devices, the ex‘posﬁr-e

to such errors is tremendously increased when it is

‘realized that the. 'maintenanc'e of a magnetic tape file

generauy involves rewriting a whole reel of -tape each'

‘time item changes are to be recorded.

ln addition to this questlon of adequacy, there are
some practifal considerations to be dealt with. In the
life insurance business, our practices are subject to re-

.view and supervision by the Insurance Departments of
:'the various states. We have no way of knowing, for

exaxrple, how long it would take for -policy records in
magnetic tape form’ to be acteptable to the state de-
partments. Nor do we have any way of knowing hew

- long it will be before the tourts will consider acceptable,’

ev1dence existing in tagnetic tape form. Microfilm evi-
"dence is still not acceptable in some courts. We think
. therefore that there still is some doubt as to the ade-

quacy of tape records themselves—-—but even if this

doubt is resolved, it will probably be a long time before
the busingss community at large will consider tape
_xecords completely acceptable. For these reasons, we

fee(l that msurance procedures intended for use in the_

_ next'few years shwuld not depend upon magnetlc tape
as a primary recordkeepmg medium.

In developing the Consolidated Functions plan al-
ready referred to, a question arose as to. whether we
should suggest that the basic pohcy files be maintained
in punched card form or in magnetic tape form. We

"\ chose to suggest punched card files—not -only for the

reasons already ‘indicated—but also because of the

relatively small increase in expected savings that could -

‘be  attributed to the substitution of tape files for
unched card files. We reasoned that the valie of mag-

', netic tape policy files over punched card policy files

‘would be limited to not much more than the cost of
“transforming | the card record to tape and vice versa,
‘each time it was used. Under the censolidated plan

" . such transformations are held to'a minimum. To de-

_velop a measure of this, an estxmate was made of the
plan apphed with 4,magnetic tape ccmputing systein
and punched card policy files as compared with the same

« plan applied with a magnetic tape computmg system

and magnetic tape policy files. The estimated differ-

ence between these two ways of operating was small.
The size of this difference among other considerations
led to the opinion reported at the 1952 Eastern’ Sprmg
Meetmg of the Society of Actuaries to the effect-that
43t least so far as the life insurance industry is con-

* cerned, perhaps not more than 10 per cent of ‘the entire
potential possible with electronic devices can be at-:
- tributed to an automatic file. -

)

Thls analysis of punched card files versus magnetic
t_ape files left the impression that tape files shouid not

be countedl-on until extensive experience with tape.as a,

proceSsmg tool—as a secondary record—-has been ac-
quired. With' converters available ‘to link -existing
punehed card operations with tape processing systems,
the need for introducing tape policy files dees not ap-

N
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pear to be a governing dne, A Very substantial ‘amount
of economy can be ‘arrénged through: the use of tape’

‘computers—without the necessity of risking operation

with tape files until more ‘extensive demonstrations:. of
their practicability have been made. c

Limitations of Cur;'ent System's

In developing‘insurance procedures the choice of the v '

.methods to be:applied is governed to a great extent by -
the capacity and hmxtat:ons of the data processing sys-
tem to be employed., The number .of files to be kept,

~the manner in which they are to~ be maintained, the

type of opératlons to! be used and other such matters

. are practlcally prescribed by tke necessity of avoiding

the system’s weaknesses while making extensive use ot

-its strong points.. For example, a sorting method wh1ch

involves a minimum amount of wntmg on tape is_to be
preferr ed when the tape writing mechamsms are slow

and less dependable than the internal' components e

"In developing the' Consohdated Functions plan, it -

was necessary to take into account some of the limita- -
. tions of the data systemis contemplated. So far as the .
‘operation of the plan with current tape systems is

concerned, the following devices were built in to ever-

' come the more important of- the systém’s hmltatxons

1. The avaxlable data systems ‘do not-include the
- facility of random access, except at prohibitively
slow speeds. Accordingly, visual catd files were re-
tained to permit clérical references to be continued
" under the consolidated .plan. :
- 2. The available‘data systems do’ not lend themse{ves
readily to the task of keeping a historical record
‘of the account with Dohcyholders Accordmgly, ;

posted récords produced by’ punched card ta,bu- -

lators were included in the plan. " '
. 3. Tape systems do not appear to'handle sortmg very

economically, therefore, the procedures were de- -

signed with the idea’ of keepmg the amount of

sorting required to.a minimum. One of the devices . "

employed was the irclusion of a punched card:
policy file maintajned in an.order which would
avoid sorting by the tape system. Such an arrange-
ment, however, makes the file diﬁ‘icult'to use for

" other putposes. k
4. The available systems require regulanzed main-
_tehance and testmg to keep them in efficient
operating order. Breakdowns, as with most ma-
_chinery consisting of thousands of parts, mvolve
« difficult diagnostic work to analyze the dnﬁiculty
and, sometimes, an extended repair job. Under
- the circumstances, it is questionable, at least,
whether work’ which’ must be completed on an

-+ - hourly ‘or daily eycle can safely be entrusted: to

" them. Thus, a monthly work cycle was built.

5. The available systems cost a great deal. For com-
panies other than the very large one studied, a
relat tively. small work load: would be imposed b~y

1
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. the conselidated plan. This suggests the use of a
" service arrangement under -which a' computer
- might be rented for temporal’y periods. A number
" of checks and balances were built into the plan to

permit safe operation with an outside service ar-

rangement :
The available system transfers a great deal of con-
. trol to a small number of persons associated with
the operation of the equipment. Different ap-
proaches to internal auditing and checking may
be indicated. More frequf*nt’/checks on the ac-
curacy of policy records are indicated. Periodic
procedure reviews and test checks on performance
and results achieved will also be necessary.. In the
Consolidated Functions plan, extensive consolida- .
tions are contemplated. However, three different
departments, 'each with its separate records, are
.still retained. This is done primarily to include a
basis for proper internal checks and balances.

This, of course, is by no means a complete list but it
does serve to indicate some of the practical necessities to
be kept constantly in mind. It is not solely an automatic -
processing problem that must be dealt with. It is a
matter of devising a mechanization compatible with the
current business cljmate and acceptable to the business
commumty at large., Also, it .fust _be one which can
‘adequately be justified on economic grounds. Speed
and avallablhty of data are secondary consxderatxons in-
the life insurance business.

ACQUIRING A SYSTEV[

A company which wishes to obtain ﬁrst hand operat-
mg experience with-an electromc data processing system
is faced with many questions! The most difficult to deal

with is the matter of determining whether an electronic |

'system should be ac‘quired; and, if so, ‘which one it
should be. A prospective user of this equipment appears
‘to have three choices. He may choose a system designed,
to operate.from punched hole devices (punched cards or
punched tape] thus limiting the speed and the degree of
automation possxble while keeping the price low. He
may choose instead a system designed to operate from
magnetic tape, thus reaping the advantages of greatly .
"increased spéed of operation. His other choice is. to sit

. out the developments a little longer. This- would be '

' done with the expectation that future equipment will,
perrmt more automatic processgs than nhow possible.
Just which one of these should be followed depends on
-many practical situations within the individual com-
panies. It also depends on whether the use of a system
requires -outright purchase, full-time rental,
hourly service charge from .a. computing center. I be-
lieve you will be mterested in the reasomng which' led
’ one company to contract for a magnetic tape system

| Punched Hole or Magnelic-Tape System?

This vcompan_y‘ operates with procedures that. are
' mechanized to a fairly high degree and is current-en-
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gaged m several programs for convertmg “addmonal ;

clerical activities to a’ punched card basis. To settle
on one of the three choices mentioned above, it was as-
suined that the-Consolidated Functions approach sup-
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plied a rough measure of the degree of automation to'be .
ultimately expected of data processing systems. Rough

estimates were'made of the cost of operating the plan
after it had been completely installed and was operating

on a company-wide basis. The estimates were: made for

operationi with a punched card computer and punched
card files, and for operation: with a magnetlc tape com-
puter and punched card files. A comparison of costs
favored the tape processing system but the d1fference
was $mall. A choice could not be made on cost alone.

. These studies made the consolidation.idea appear
very'attractive, not only as a means of reducing operat-

ing costs but-also, as a means of streamlmmg the or- -

ganization along workable lines. However, on the other
side of the ledger, there were a number  of deterritig
factors. Such a ‘program would: take a long.time to
mstall The gains would appear )only after a- falrly ex-
tensive conversion had been made. The conversion
would require producing punched card records for
several million life insurance policies now recorded in
typewritten card form. The loss of a very substantial.

investment ih-an existing recordkeeping system had to -

be taken. into account. In addition, the capacity of the

company to make the required changes was being taxed -

to a considerable extent by the several conversions to
punched card systems currently being made. To these

deterrents must be . added the element ‘of risk which

exiéts in introducing equipment as yet untried ‘on any

‘commercial application. The company, therefore, al-

though inclined to accept the idea that some sort-of
consolidated operation was indicated as a’long-range
ob]ectlve, still felt that a system should be applied toa
localized area as a means of gettmg started. .
The company has a large area of actuarial work
which is currently being done by an assembly of more'

than 100 separate punched card rhachines (involving a -
~yearly rental of about $225,000). This work involves

the developmént of the insurance statistics needed for
-the company’s financial statement and for’ various’ ex-
perience analyses This area of work is of such, a nature
that it petmits the introduction of an electronic proc-
essing system with'a minimum of disturbance and risk.
It constitutes a severe test. of the tape system because
it involves a very large amount of sorting, an operatién
on which tape systems are admittedly expensive. It was
found that a dafa system designed to operate from
punched hole designations does not offer materidl gaifs

over regular punched card eqmpment on this _partncular .
' work. Studies and tests indicated, however, that a mag-

netic tape data processing system would offer sub-

stantial economy on this actuarial work. In_addition, -
the magnetic tape system offers the added capacity ..
needed to cope with certaii non-repetitive types of . .
_ specfa_l work such as'is involved in determining new pre-
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" “fnjum rates or in preparing new dividend schedules.

In this connection, it should be emphasized that the -
company involved hrad already consolidated its actuarial

. work for several dlﬂ‘erent lines of business. Such an as-

sembly of punched card equlpment applied to produc-
ing insurance statxstxcs would not be found in other ’

_cothpanies. ' . -

Addltlonal consxderatxons favormg a magnetxc tape

" system were found in the fact that such a system would
_be operated by a small number of people and would re-

quire fewer scparate machines and léss movement of '

. work; also, in the ekpectation that fewer mechamcal
errors would occur, with a system contamrng bullt -in

checking devices. . :
Prinarily, however this company chose a magnetlc

- tape system ovér a punched hole installation for one

A_eXtremely important reason—the system could be gain-

" understanding of its capabilities and limitations through
“ "actyal use, without risking the entire recordkeeping

‘systems woifld be more completely automatic. For in-
- cstance, it was assumed that, instead of extracting in-

 fully introduced into ‘this par-tlcular area without re-

quiging a major reorgamzatlon elsewhere as a condition
precedent. This provided the facxhty for a- first-hand

system of the company on its success. The fact that it
could also be used in connectlon with a plan like the

. Consolidated Functxons approach, the fact that-it-

would be operated by a small staff and supplied de-
sired reserye capacity of course wexghed very favorably
in the decision. \
An Exzstmg or Futurc System?

‘Having “made this- choice, ‘it was still ‘necessary to

consider whether to acquire an existing tape system ot

wait for some future system ‘which might be less costly

. or more versatile. An attempt was made to visualize irt
*what respects a future system might surpass the existing

ones. It did not seemunreasonable to expect that future

formation from files as a separate operation, devices for
the Automatic extraction and processing of infermation

' would probably be built in. It was likewise assumed

that instead of gettmg answers first in tape form for
separate printing on’a dxﬁerent machme a printing
" device tied irito_the system, would be available, On the
‘basis of this degree of automation an attempt was ma_de.
toestimate, very crudely of course, how much more say-
ings might occur if the-Consolidated ‘Functions plan
were in operation; that is, the cost of operatmg this
plan ‘with an existing magnetxc tape system was éom-
pared with an estimate prepared to reflect operatlon .

" with the more completely automatic tape system as-

sumed for the future. Fgr lack of any better indication;

". it was assumed that an automatic tape system with
built-in files and built-in printing mechanisms would

sell for né more than an, existing system without such
built-in devices. This comparison suggested:that per-
haps 90 per cent.plus of the total potentxal possible

with such hxghly automatxc future devxce; could be
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realized by the lesser degree ot automation already
pos31ble with existing equipment.

Of course such a suggestxcm immediately leads one to

quder a bit. Perhaps a’ dxsproportlonate afount of /

effort is being expended in a desire to make systems

co’rf_ipletely automatic. Maybe some of this effort should .
be directed toward 'pilot applicatigns which will supply.

- some feld experxence to work with._To us in‘the insur-

ance field, the development of- procedures to accom-
modate semi- automatlc systems appears more, certam .
than the development of more 'completely automatic’

_data systems at a practxcal cost’ w;thm the next few S
" years. . coe -
The other consxderatlon Wthh entered into tlns ques- .

tion of “buy now or wait?” was an estimate of how long
it would be before the company would be able to- recap-
ture the cost of a present system out ‘of expected sav- *

ings. After allowing for the necessity of starting ¢ outona -
.local operation, and the additional less to opérate on
" both the old and hew basis at the outset, this'period was. -
“estimated at somewhat less than four years. With such

a rapid rate of buy back, coupled with the large pro-

pOI'thH of the tqtdl realizable with exxstmg systems, the N

question was resolved in favor of the mtroductlon of an
existing tape" system

- -This covers-some of the attitudes’ developed by a:
group which js moving from the inpvestigating phase into. -

actual operation. Unfprtunately, the only available basis_
for- decision involves’ future projections and_ conjec- -
tures. With’ some life msurance _companies. acquiring
‘tape, computers within the next year, this projection
basis. may: soon be displaced {by actual experience.,.
This will be valuable because visualfizations have done
about as much as they can. Actual use of current models -

on ‘day-to-day-work appears to be essentxal to the de- .

velopment of both the proper applicatjons and the im-

: proved processmg systems of the future.

i

IND}CA,TIONS FOR THE FUTURE

' It has been difficult for apotentxal user of a data proc-
essmg system to decide what to do. He realizes that the
greatest Jmpetus ‘to the development of lmprove(l sys-
tems will stem from day-to-day operating experience
but he also is conscious of the possibility. that any sys- -
tem acquired now may be out-of-date a few years fnom
now. His phght is not much reheved by the many pro-

jections’ being made in engmeermg cn‘cles———promlsmg ‘

very complete automatxon promlsmg transmstorlzed
computing systems; promlsmg mexpenszve small umts
and-so on. -

-These of us who must deal with ‘this matter need some
good indications as to what and when you engineers
believe you can dehvég Let a picture of a transnstorlzed
computer appear. in ohe of the popula'f magazines and
we immediately have to deal with thé question of

. whether or not the present vacuam-tube computers are .

obsolete. Let some.ideas. as to photographic storage
“appear on the horizon—and. we ‘begin to wonder

s . N



