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3. 

4. 

transfer and reproducing techniques available in photogr•phic 
systems will probably be fundamental to the potential devices. 
Random Access Facility will be required for this type of 
storage as well as it ia for coded storage and hence i-esearch in 
this direction would be well directed. · 

Advanced Signal Detection Systems. . . 
. There is probably much that could be done in moving toward 
higher recording densities if systems were developed to take 
advantage of all..tle information content of a recovered signal frQm 
a memory system rather than to simply teat signal amplitude aa 
is done in most recording systems today. The slope senaing 
systems being used on the 650 drtim and the tractor tape 
developments are probably only the first steps in this direction. 
An exhaustive examination in this area.would appear to be a 
fruitful research that could in the future expand our 
performance posaibilitiea in large memories. 

Non Mechanical Memories. 
This area bas received considerable attention of late and 
a corporate technical committee baa been formed to improve 
communications upon th.is subject. Certainly research in thi• 
area is appropriate and offers the greatest possibility of a major 
breakthrough in access time capabilities. 
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July Z9, 1957 

Memorandum to: Dr. E. R. Piore 

Subject: Large Scale Data Processing 
File Maintenance - Random Acc.ess Memory 

The Data Procesang Division is facing a very critical competitive situation in 
large volume applications involving file maintenance. This is exemplified by the 
recent lose to competition of several orders in th~ life insurance industry. We 
are currenUy losing out to Bizmac and Datamatic. 

A still more menacing future threat to our entire business in this area is represented 
by the NCR 304. It appears that this machine will outperform our equipme_nt in 
practically all applications where file maintenance is an important factor. Not only 
will this equipment outperform ours, but it will do so at a price considerably below 
anything tha:t we how have to ffer. 

Our Division is taking eme_rgency steps to meet the present and anticipated future 
situations aa best we can. These steps consist of faster tape operation and a 
separate off-line special purpose file maintenance machine. These actions will 
hold the line only temporarily until competitors improve their tape operation also. 

We ~11 agree, and we are sure that our customers feel the same, that the ultimate 
solution to the problem is the use of large scale random access memory at a low 
per unit record cost. 

fl\ I am sure that Engineering Research has devoted considerable effort to the principles 
.of random access memory. The purp9se of this memor~dum is to tell you that we 
believe time is running out. 

We urgently request ·tJ?.at Engineering Research give this matter serious considera­
tion and advise this Division in the near future of any res.earch projects which you 
believe have progressed to the point where they can become a basis of a develop- · 
ment· program which will provide us the ultimate solution. 

LHL:WCG:lt 

cc: Messrs. R.H. Garretson 
G. E. Jones 

~ W. W. McDowell 
R.L. Palmer 
W. W. Simmons 
M .• B. Smith 
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September 12, 1957 

MEMORANDUM FOR: Mr. L. H. LaMotte 

Subject: Large Scale Data Processing 
File Maintenance - Random Access Metnory 

Thia ia in reply to your memorandum of July 29 requesting information 
on random access memory. 

The fir1t enclosure contains a summary of work currently underway in 
Research that has a definite time scale .attached to it. The second en­
closure contains work on drums that may be applicable to random access 
memory but it is too early in the exploratory development stage ~o assign 
definite dates for evaluation. 

I have not covered any serial memory devices, such as tapes, that may be 
applicable to insurance problems, nor did we have time to give consideration 
to the systems problem to determine possible other logical ways of dealing 
with the insurance industry's problem other than with large random access 
memory devices. 

I am enclosing in addition three studies tha.t may be useful to Y!=>Ur ,staff:_ 

"Large Scale Data Processing and File Maintenance in the 
Life Insurance Industry" prepared ·by R ~ W. Porter, San 
Jose Rese~rch Laboratory. I would urge that you disregard 
San Jose Research's estimate of manufacturing costs ·and 
use these coats only aa Reaearch's feeling for the relative 
complexity of these devices, since Research has no adequate 
means of ea tima ting cos ts. 

A report on SCRAM prepared by Lewis Lipschutz.- This is 
the most complete report issued to date on this from the 
Research Center. 

"A Study of ~oasible Connection of SCRAM to 700 S~ries 
Equipment" by A. S. Goble of Product Planning • .. 

It may be appropriate that a person fr.om Product Development be appointed 
that would have the responsibility of deciding with Research which large 
scale storage (one billion) should be selected. After the selection is made, 
then a plan can be evolved for greater emphasis in Research and a more 
rapid transition to Product Development. 

COPY 
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We will keep you informed on this general area, and I would appreciate 
your letting me know if there is anything else we can do immeditely on 
this problem~ 

ERP:L 
A~tachments (5) 

.cc: Messrs. w. W. McDowell 
R.H. Garretson 
G. E. Jones 
R.L. :Wmer 
W. W. Simmons 
M.B. Smith 
R.B. Johnson 
J. M. Norton 

/s / E. R. Pi·ore 
E. R. Fiore 

9/17 Copies to Messrs. Schubert, Stevens, Troy, ~rc;y 
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RESEARCH CiOALS FOR FUTURE DRUMS 

Research·:·_ . .:_: Drum Long it. Track Storage Access 
Location PrumL Dia. Density Density Volume R.PM Time Application 

San Jose 3"- l" 2000 200 z x 106 60,000 1-ZO ms Low .cost buffer 
·bits/" tracks/" bits and logic 

Spring lZ II 5" 2000 zoo· 40-x 106 6000 10-100 Random Access 
Street bits/" tracks/'' bits ms storage 
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Devices 

Advanced 
RAMAC 

DAP 

Increased 
Denaity 
DAP 

Photo 
document 
storage 

SCRAM 

RBSF 

. . '; ' 
RANDOM ACCESS MEMORY DEVICES IN RESEARCH 

·Storage Principle ·storage Volume Ayerage .A.ccess Time 

Magnetic disks Equal to or less Equal to or· le.:ss than 
than 100 million 76 ms 
characters 

Rectangular file Equal to or less 250 ms 
of non-erasable than one billion 

. photograp'hic characters 
strips 

Rectangular file More than o~e Less than 100 ms 
of non-erasable billion characters 
p~~to strips and 
document. storage 

Rectangular file Less than 10 Less than one secolt'd 
C?f non-erasable photo million pages 
strips 

Circular file of Less than ZO 125 ms 
short magnetic strips billfon characters 

Roe t.. file of Less than one 250 ms 
short magnetic strips billion characters 
(may be comptible 
to DAP) 

COPY 

Stage of Research 

Techniques turned 
over to Prod. Dev •. 
September 1:957 

Ready now for 
eval~tion by 
Research and 
Prod. Dev. 

Ready for evaluation 
early 1960's 

Project Walnut. 
Techniques available 
to· SEPD July 1959 

Technical feasibility 
of components early 
1959 

Technical feasibility 
before 1960 .• 
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Memorandum to Mr. R. L. Palmer 
Mr. M. B. Smith 

y 

Subject: Future Competitive Battles 

September 12, 1957 

Every indication that we get is that the next major competi-
tive battle in th~ Data Processing field wiJl be in the area of large 
scale Random Access Memory. We are continually beseiged with re­

. ports that NCR, Bizmac, General Electric, Sperry Rand, and so 
forth are engineering tremendous memories at low pr.ices. 

The manufacturer who can do this the quicke·st wiU b~ 
in a very advantageous position. Our answer to the problem, at the 
moment, seems to be in multiple units of disc memory. ~believe we 
should be pioneering other approa~lies which will allow less mainten­
ance and less cost, as I have serious doubts that discs in the billion 
area will be economical. 

EGJ:JG 

cc: Mr. R. T. Samuel 
Mr. W~ W. Simmons 

G. E. Jones 
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PRODUCT DEVELOPMENT LABORATORY 
SAN JOSE 
SEPTEMBER 27, 1957 

MEMORANDUM TO: Mr. R. L. Palmer 

SUBJECT: Large Capacity Low Cost Memory Study 

REFERENCES: Memoranda on reference subj~ct: 

1. L. H. La.Motte to E. R. Piore 7/29/57 
2. E. R. Piore to L. H. La.Motte 9/12/57 
3. G. E. Jones to R. L. Palmer, M. B. Smith 9/12/57 
4. R. L. Palmer to G. E. Jones 9/20/57 
5. M. B. Smith to W.W. Simmons 9/24/57 

As you know, it bas been proposed that Product Development activities upon 
a l/Z to 1 billion character capacity Random Access Memory be initiated 
in early 1959 with release pro~cted for late 1962. The above references 
would indicate that competitive pressure in this area requires a more 
immediate and accelerated program. Mr. Stevens has .asked that I forward, 
for your consideration, a procedure for establishing the required program. 

I propose that an Engineering team consisting of myself, Mr. Gibson,. and 
Mr. Noyes in conjunction with Mr. Wood (WHO Product Planning) review our 
situation and reco~end an bmnediate program in this area. In order to · 
arrive at the proper decision such a study should incorporate the following: 

1. A review and consolidation of our competitive position in this area·~ 

Z. A consolidation of ·the requirements picture for Large Capacity 
Low Cost Memory. 

3. A study of the devices existent and proposed that are applicable 
to this area. 

I would estimate that this study phase ca~ be completed in three weeks and 
a recommendation for a program in--this area could be made to Division 
Management at that time. 

The attached sheet lists the organizations that '\\Ould )>~ rntacted and the 
tyJ?e information to be obtained from each. p u,/ ;41~--

JWH:mf 
Attachment 

. IJ. W. Haanstra 

cc: Messrs: G. E. Jones, W. W. Simmons, M. B. Smith, ·L. D. Stevens 
L. C. Wood 



1. 

Sources of Information for Consideration 
in a Recommended Program on Large 
Capacity Low Cost Memory Development 

WHO Data Processing Division 

.1.1 
1. 2 
1. 3 
1. 4 

8ales Department 
Product Planning 
Business Machines Analysis 
Market Analysis 

Determine competitive positio~, applications requirements 
(5Ji and sales potential. 

2. Poughkeepsie Product Development 

2. 1 Product Planning 
2.2 Engineering P~g 

Determine 700 series requirements and competitive position. 

2.3 Magnetic Recording Development Activities 

Determine present and projected magnetic densities. 

3. Endicott Product Development 

3.1 Product Planning 
3. 2 Engineering Planning 

Determine 600 series requirements and com~titive po~ition • 
. Review CRAM Status •. 

4. San Jose Product Development 

4.1 
4.2 

Product Planning 
Product Development 

Determine 300 series requirements and. competi_tive position. 
Determine area of application for disk memories and the 
present and projected magnetic densities. 



5. Corporate Research 

5. 1 Poughkeepsie - Ossining 
5. 2 San Jose 

-2-

t1/!li. Review Research activities and proposals for Random Access 
Memory Devices. 

~) 

Review Research present and projected magnetic densitiea. 
Review non-magnetic storage techniques. 

6. Military Products Di vision 

Review requirements and Engineering status of Large 
Capacity Low Cost Memories. 

7. Special Engineering Products Division 

JWH:mf 

Review SEPD information on competitive position and 
requirements for Large Capac:;ity Low Cost Me~ory. 
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MEMORANDUM TO: L. C. Wood October 15, 1957 

~ SUBJECT: Large Random Access Memory 

In. response to your request of October 11th. we are submitting some of the major 
comments and opinions of the Special Industry Department Managers and District 
Data Processing Representatives concerning the need for large random access 

f!!1' memory. 

The comments were gathered by our analysts in the EDPM field survey program 
we conducted in August, 1957. 

H. E. Schmit - Manager Manufacturing Control Department and ''unofficial" 
representative of Dept. 01 - General Industry. 

''Need r~dom accessaorate in the hundreds of millions for storage of bills of 
material, inventory records, labor specifications, etc. - Storage must be arranged 
for fast access. Input and output speeds will depend on speed of large storage. 
Large random memory eliminates the need for faster tape and processing. Fifty 
per cent of all the 705's in Dept. 01 - General Industry would order if price is 
right." Sixty-one of all 705's sold to date are in Dept. 01. This department 
normally represents 40% of IBM's business. 

I. S. Homans - Manager Life Insurance Department 
"Need random access storage in multiples of one hundred million characters up to 
at least one billion characters. The basic policy record re·quirea 300 million to 
400 million characters for every million policies outstanding •. There are approxi­
mately 20, 000 - 30, 000 references per day per million policies. Ninety per cent 
of all 70~ customers would order if price is not out of line. 11 Eighteen of the 
705's sold thus far are in the Life Insurance Industry. 

C.H. Mahan - Manager Fire 8t ·Casualty Insurance Department 
"The succe4s of our large scale EDPM ~ystems in the Fire le Casualty Insurance 
companies will be dependent upon our ability to develop mor~ economical large 
·capacity random access interrogation units - each unit to handle 100 million 
characters. Some of the larger companies will necessarily need more than one 
such unit as their requirements might run over 800 million characters. With all 
the effort and the increased cost of developing high speed magnetic tape units, the 
companies who have and will install this type equipment will not be able to inter .. 
rogate on a random access basis, source data stored in the master tape files. I 
believe we are spending too much time on developing high speed tape units for file 
maintenance and still we are not able to interrogate. the master file for source 
information which is necessary for reference purposes." Sixteen of the 705's 
sold thus far are in the Fire & Casualty Insurance Industry. 

R.M. James, Jr. - Former Manager State Government Department 
"Ten prospects for Motor Vehicle Registration with requirement for 100 million to 
500 million characters· of inexpensive random access storage. " · 
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W. J. Hollenkamp - Manager Communications Department 
''Need at least 60 million characters of random access storage for Cable Pair 
Assignment appli~ation. Possible sale of five (5) such systems: Two (Z) to 
New York relephone, one to General Telephone - California, one to Pacific 
·Telephone, and one to Illinois Bell. " 

C. C. Smith - Manager Banking and Brokerage Department 
"Need large disk storage for eight (8) Type 705 accounts - two Savings banks for 
posting and inquiry of savings accounts, four comme r·cial banks for central credit 
reference files, and two Commercial banks for installment loan posting and 
in~uiry. " 

Ci. F. Trexler - Manager Public Utility Department 
''Need very large random access storage for· Customer records, Material and 
Supplies Records, Personnel Records, and Stockholders Records. Seventy-five 
percent of 705 accounts would order." Eight of the 705"s sold to date are in the 
Public Utility industry. 

C. Q • Thompson - Manager Transportation Department 
"Need large random access memory on the 705 for Car Records and Freight Revenue, 
and Pas11enger Reservations applications. At this sta~ without knowing cost a·nd 
speed it is very.difficult to make any definite forecast. " 

~- . J. D. Shaver - Program Manager - Air Force 
''Need Random Access Memory of up to ZOO million digits for Weapon System 
Invento.ry application for up to 6 Air Material Command Accounts. Need 1 to 50 
l'Jlilliseconds access time. " 

J. Stinson - Program Manager - Army . 
"Need up to 75 million characters of random access memory for lZ Army supply 
depots.'' Federal Catalog application has 3 million 250-300 character items with 
a 190 activity ratio and is potential for large random access if priced favorably. 

R. Hinchcliffe - Program Manager - Navy 
~ "Five hundred million characters of random access storage in increments of 100 

million characters needed in Supply application for 6 locations. Twenty-five 
thouaaD.d ·i transactions per day handled with 6-50 inquiry stations will eliminate 
75cyo of the people in these accounts. " 

All seventeen District Data Processing representatives contacted indicated a 
real need for very large economical random access storage and generally speaking 
felt that its development had more potential and represented a better answer to 
today's data processing problems than higher p.erformance magnetic tapes. 
However, concern was expressed about the cost of inactive storage on random 
access as compared to magnetic tape. 

We ·feel that the next decade offers a market potential of Z00-400 random access 
files of ZOO million characters each and lOOQ - ZOOO files of 50 million characters 
each. Thia potential can only be captured if a range of access speeds are offered 

COPY 
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on these files that can be adapted to varying application requirements and if 
Ai\ total storage and processing c:;:osts can be kept in l~e with costs of present day 

techniques of data processing, storage, and inquiry handling. 

FLM/mml 
cc: J. Hanastra-SanJose 

C. Earley - San Jose 
B. L. Sarahan - WHQ 
H.T. Ware, Jr. - WHO 

/s/ F.L. McManus 
F. L. McManus 
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MACHINE:· 1 Billibin File 
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