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Preface by Otis Page 

Ivo. Thanks again for digitizing the my control copy of the Shugart Business plan and 
publishing it on the Internet for the Shugart Alumni. 

1 thought it is appropriate to record a few background facts about my relationship with 
Al Shugart, our times at IBM and Memorex, the decision to fonn Shugart Associates, 
and the factors that led to AI being dismissed and my resignation lherafter. 

AI and I first met in 1959. He had recently been involved with the development of the 
305 RAMAC (IBM's first disc based product). He learned of my sales efforts in selling 
the first 305 to the Bangor & Arrostock Railroad, and my subsequent success in 
establishing a national program for installing ora number of3055 in the Coast Guard's 
area office, its shipyard in Baltimore, and the HQ in Washington DC. AI visited me in 
Washington DC where I was IBM's Program Manager for the Navy and the Coast 
Guard. 

AI's visit was to explore the market for the 1301 Disk Drive, a stand alone disc system 
using the same 36" discs used in the 305 but with ten times the storage. We hit it off, and 
we had an expansive discussion of the problem of implementing disc storage devices 
with IBM tape drive systems that were batch data processors. 

In 1960 I became the Product manager for Magnetic Tapes and Punch cards in IBM's 
supplies division located in New York City. I was responsible for releasing the magnet 
tape specification to appease the US Justice Department SO that Memorex and Ampex 
could enter the market. At that time the 13 I I disc storage system with removable 13 I 6 
discpacks was being planned. The question arose whether the Supplies Division should 
control discpack sales. I went to San Jose and saw AI. We both agreed the product was 
best controlled out oflhe San Jose plant and not in a Supplies Division facility. that was 
not invested in the intimate technology of heads and medin. 

In 1962 I became responsible for the Marketing of Storage Products (Tape Drives and 
Disc Drives) attached to IBM Systems. This put me in direct contact with all the 
development programs in San Jose and tape drives located in Poughkeepsie, NY. This 
eventually led to the development of the 2321 Data Cell drive also developed by AL, 
then the 2314 and 3330 that became the key in making IBM's System 3601370 systems a 
huge success in the 1964-1970 time frame. 

In 1969 AI and the Lab Director at the San Jose plant had an emerging confliCL and to 
satisfy the problem, they offered AI a position back East in Harrison. NY. AI refused, 
resigned from IBM and joined Memorex. I thought then, and as now confirmed today, 
that was a very bad decision by IBM. Al was a star! 

During this the period, I 965,j)8, I had a number of different assignments, including the 
management of IBM's special bidding to confront competition. This put me in a position 
where I worked with IBM attorneys on anti·trust issues. J then became the manager of 
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product planning for storage products (tape drives and dise products) in San Jose. 
arrived as AI was departing. 

The IBM San Jose environment turned out to be hostile. They could not believe 
competition could emerge in the disc drive tcchnology arena. Al at Memorex was soon 
to dispel this illusion! IBM's management wished to protect it investment in the 2314 
product base with its obsolete actuators where competition seized on the development of 
voice coil tcchnology. J became very unpopular saying competition was real, well 
financed and competent. This led to me leaving IBM in 1971. And AI welcomed me at 
Memorex with open arms! 

It dido', take too long for me to understand that Memorex was in deep financial trouble. 
I was instrumental in developing the marketing plan in 1972 at Memorex (the Data Base 
Plan) that "saved the day" in confronting IBM's predations with its 2319 tactic. Butl 
suggested to AI we had better look to another opportunity - forming Ollr own company. 
AI agreed, and we then started planning on what to do. 

We had two alternatives: I could have secured 8 multi-million dollar contract from the 
Atomic Energy Commission for a huge hierarchical storage system or we could 
establish a plan now reconled in the Business Plan of low cost storage (floppy). a iine 
printer and 8 low cost system. 

AI and I attended 8 number of workshops of establishing a business - but we came to 
one conclusion - and that was we must reaJly believed in what we planned to do. AI and 
I decided on the tearn (Massaro, Connor, Chou, Wanner, Thompson. Pyle. COlt), the 
apportionment of stock. and we all resigned from Memorex in 1973 and found a small 
ollice, and with the tearn prepared the business plan. 

I contacted Stu Greenfield in ew York, who at that time was with Donaldson, Lufkin 
and lamene, and told him of our intentions. He was interested. He and his panner, Ed 
Glassmeyer, helped drive home the deal for a S500K initial investment, a lot of money 
in those days. when the venture capital business was reaJly in its infancy. We were on 
our way. 

But we stumbled one year later. We ran out of money. AI could not close a deal with the 
banks for working capital financing. Like today. the business climate was bad. And the 
first design of the floppy disc drive crumpled the center of the discs! 

Warren Dalziel saved the day here. with an ingenious design: an eight fingered 
"arachnid" shown in Dalziel's Design Patent 246,177. This design solved the 
problem. Shugart as a business would surely have failed if Warren hadn't "saved the 
day"! 

Don Massaro and I believed the company had to cut back and be floppy based only if we 
were to secure additional financing. AI strongly disagreed. in that he felt the investors 
should stand by their original committnenl. But Stu Greenfield advised me that we either 
cut back or the business would not be financed further. This was a hard time. Al had to 
go. 
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Some investors felt that without Al the business would not survive. I supported Don as 
being competent to be the next CEO - that the company's success was based on the 
product and not on the reputation of one individual. This became the decision by the 
Board. 

It was my impression at the time that the investors thought I should leave also. And I did 
resign and joined CaJcomp to assist them in their anti-trust suit against IBM. I later 
secured consulting contracts for AJ that helped keep him alive, before he and Finis 
Connor did their thing in fonning Seagale. 

I am delighted today that all (founder.;, employees, and investor.;) that were part of the 
deal benefited financially. W1d that it became a spring board for other successful 
ventures. 

AI and I were very good friends. And he is certainly one of the most interesting 
personalities I have come to know. 

To all in the hugan Alumni who are responsible for the company' s eventual success, I 
thank you. 
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PREFACE 

Shugart Associates was incorporated in the State 
of California on February 2, 1973. Nine e"~loyees 
of Memorex Corporation agreed to provide initial 
capitalization and become employees of the ne\'1 

company . Resignations from Memorex occurred during 
late January through early February with Shugart 
Associates efforts starting in founders' homes as 
terminations from prior employment became effective. 

Robert Wenzel of the San Jose firm of Adams, Ball, 
~lenzel and Terry was engaged as legal counsel. and 
a banking relationship was established with the E1 
Camino-Kiely Branch of the Bank of America . 14BO 
square feet of temporary office space in Sunnyvale 
was rented on a month to month basis . Necessary 
furnishings were obtained by renting and from 
personal donations. and formal operations were 
moved from the founders' homes in mid February. 
1973. 

The Controller and chief financial officer of 
Aertech Industries jOined Shugart Associates in 
early March, bringing the founders of the company 
to a total of ten . 

Alan F. Shugart is President/Treasurer , and Otis 
S. Page Jr. is Vice President/Secretary. The Board 
of Directors includes the two officers and Finis 
F. Conner , Donald J . ~Iassaro, Donald L. Wartne r, 
Herbert E. Thompson, and David B. Scott, all 
founders of the company. 

The following pages outline the rationale and 
strategy for success of this new corporation. 
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INTRODUCTION TO THE BUSINESS PLAN 

Track Record 

The founders of Shugart Associates have a record of accomplishment 
extending over the past decade. Substantial contributions were made at 
IBM in establishing that company's technical and marketing strategy 
which has helped IBM to its predominant position in direct access pro­
ducts . The Shugart team developed products which enabled Memorex 
Corporation to establish an asset base of installed direct access pro­
ducts exceeding 100 million dollars in a period of less than four years. 

It is with the above heritage that the Shugart team views a new 
venture opportunity: to seize the advantage in a product area of truly 
outstanding potential in the world wide data processing markets of the 
1970's . 

Business Thrust 

Shugart Associates will develop. manufacture. and market a number 
of products to suppliers of data processing systems and subsystems in 
the data processing industry . These products will be sold separately 
or in combination as systems and subsystems. 

Product Thrust 

The initial product thrust will be product and product configurations 
of the flexible disk drive technology. These products will utilize 
removable low cost media which is compatible with the IBM Diskette. 
Non compatible versions will be available for customers who do not 
require compatibility. 

The initial product thrust will be followed by a new low cost printer 
technology which will yield a product which will operate in the 150 to 
300 line per minute range of performance. The printer will be simplistic 
in design and operation. Because of this fact , this design will achieve 
both manufacturing and service costs that will be the lowest in the in­
dustry. 

The flexible disk and printer technologies will be COmbined with 
an advanced microprocessor which will provide a unique approach directed 
at the functional application areas of key entry, batch communication 
terminals. word processing, and small business systems. The architec­
ture of the microprocessor is modular and may be extended by the addition 
of features and microprograms to cover a wide range of functional appli ­
cations exploitin9 the advantages of the flexible disk storage drive 
and the low cost 150 to 300 line per minute printer. 

Financial Implications · 

Implementation of this business plan will require nearly S5 million 
of capital , and will produce nearly $10 million in net profit through 1977. 
Revenues and earnings during 1975 should provide the base for a public 
offering, and net profit in 1976 is projected to be over $4 .5 million from 
revenues of approximately $23 million . 



• 

• 

• 

PRODUCT STRATEGY 

Introduction 

The Shugart Associates product strategy is based on the establish-
ment of three fundamental technologies: 

Flexible Disk 
Medium Speed Line Printer 
Low Cost Microprocessor 

The product strategy provides a phased plan utilizing the above tech­
nologies directed at two specific OEM market areas and the combination 
of both technologies with microprogramming in a small systems environ­
ment as the basis for exploiting a third large market opportunity. 
The plan starts with the introduction of the flexible disk technology 
followed by the 150-300 line per minute (LPM) printer technology leading 
to the incorporation of both product areas into the Multi Application 
System (MAS) . 

The following description of the Shugart Associates product strategy 
is organized into four parts for each product area: 

Introduction 
Market Environment 
Product Description 
Forecast 
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DISKETTE STORAGE DRIVE 

Introduction 
The primary business strategy of Shugart Associates will be to 

provide important OEM products to suppliers of end- user data process ing 
systems and subsystems . A secondary thrust will be directed at other 
industries which have product requirements that can be satisfied by 
derivatives from the basic product line . The launch technology will 
be in the area of small, low cost direct access devices. These products 
will have application in a diverse set of end-user products extending 
from data entry, terminal communications, and minicomputers in the data 
processing markets to government intelligence and the potentially explo­
sive word processing markets . The products will meet or exceed the 
well defined requirements of a substantial number of data processing 
equipment manufacturers and \'/ill be catalytic in stimulating new ap­
plication frontiers and market opportunities in implementing new and 
innovative techniques for data capture, storage, and processing. 

The specific product implementation will be in the form of new 
products utilizing the recently announced IBM "Diskette." These products 
will include a compatible media and a number of products and product 
configurations which will process what has been referred to, prior to 
the IBM announcement, as the "flexible disk . " 

To better understand the extraordinary significance of IBM's 3740 
Systems announcement, a short review cf the evolution of data media 
will be meaningful. The primary vehicle for data entry. storage , and 
processing during the past fifty years has been the 80 column punch 
card . The exhaustive exploitation of this technology represents the 
basis for IBM's dramatic growth and launch into the computer field 
where. by its leadership , it introduced a new storage media, one-half 
inch magnetic tape . 

IBM's dominant world wide market position and omnievident finan­
cial strength have placed it in a position of being determinative in 
establishing defacto standards in various product areas. This position 
has resulted in the 80 column punch card and one-half inch magnetic 
tape being adopted as world-wide defacto standards without meaningful 
discriminatory inhibition by any government or standards agency - a 
remarkable and enviable exemplification of IBM's leadership strength . 

Because of its leadership position, IBM may change a standard 
when it is to its economic advantage to do so. It is the divine coin­
cidence where IBM redefines its economic 90als and decides to move 
the state of the art that has repeatedly in the past inspired signif­
icant market growth, not only for itself, but for the industry at large. 

It is the awesome fact that IBM has established a new data ~edia 
which suggests that a truly extraordinary event has taken place as a 
result of its announcement of the 3740 System and its new "Diskette" 
flexible disk media . 
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Why has IBM selected a new r,ledia which promises a substantial 
impact on the punch cards, and. to a lesser extent. impact on the low 
cost extensions of one-half i nch magnetic tape? 

11any have speculated on \~hat Or . Hennan Hollerith's reaction would 
be if he ".,'ere here today and could see what has evolved from his endea­
vors to "mechanize" the processing of census data . The timing would 
be particularly appropriate since he and others could nm',' r eview the 
pro l iferation of funct ionally competitive means to replace the 80 
column punch card and/or to complement its function as a data ~~dia . 

Further , the timing would be especially significant in view of 
the recent IBr~ announcement which seriously appears to be IBWs move 
to initiate lithe beginning of the end u of a dominant technology , the 
punch card. 

Or. Hollerith would undoubtedly applaud the evident successor 
technology to the punch card - the flexible disk. He might observe 
with some cynicism how such a simple answer could have been delayed 
so long in providing a better ama"er to data capture and processing. 
He would probably agree, nevertheless~ that it is important that a 
new media be established and that it is the responsibility of the in­
dustry leader to establish the direction . After all, one flexible 
disk can contain the equivalent of three thousand punched cards or 
one hundred typewritten pages, and a numbpr of disks can be conve­
niently carried in a brief case . 

If Dr . Hollerith were to make this observation it would be ir­
responsible not to enhance his perspective as to the real facts which 
have framed the evolution and announceQent of this new wedia. 

The evolution of the flexible disk has not been strategically 
constrained; its emergence is the result of a dranatic confrontation 
of many factors and pOints of view in the quest of determining a new 
10 ..... cost technology with functional virtues surpassing existing and 
contemplated methods for data storage. The evolution of the flexible 
disk represents a cumulative empirical experience \'Ihich has brought 
to bear the best thinking and knowledge in magnetic recording tech­
nology measured in terms of function, cost, and reliability for a low 
cost media handler. The team representi~g Shuguart Associates has 
been prominent in this quest and evolutionary development . 

The genesis of the flexible disk progrw~ occurred in a nonfunded 
back room project at the San Jose IBM lab in 1967. The fundamental 
requirerrent to be addressed at that ti~ was to build a lo~ cost, very 
reliable device ~1hich would be utilized as a microprogram loader for 
the IBN Sys tem/ 370 seri es . The mi croprograms envi s i oned waul d be both 
microinstructions and diagnostic routines used in the maintenance of 
the system. Above all. the device had to be extrerr~ly reliable because 
of the necessity to quickly reload volatile memories when a power in­
terruption occurred . The total system was dependent for i ts restart 
after fail ure on t his f unction . 

--
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A secondary consideration was cost because~ at this time , the 
thought of extending the flexible disk program universally to other 
data applications was merely a speculative dream. 

The flexible disk was implemented as a read only device on the 
Model 155 and 165 IBM systems and the control units for the 3330 and 
2305 direct access storage drives and announced in June, 1970 . 

Coincident with these developments. IBM was proceeding with a 
significant study to resolve how to approach the Data Entry market 
with its large and vulnerable investment in key punches and verifiers. 
Incentive to define a new strategy was inspired by the entry and ap­
parent market success of a number of new companies such as Computer 
Machinery , Mohawk Data Systems . Inforex , and Four Phase Systems -
to name a few . 

The challenge was to devise a strategy for nonclustered data entry 
environments which necessitated the answer to a funda~~ntal technical 
question: what media was to be used? Cards, magnetiC tape. magnetic 
tape cassettes and cartridges . small hard disk files and magnetiC strips 
and cards were all candidates. The selection had to be right~ 

Although there were many competitive functional alternatives 
available to answer the requirement~ the battle line was soon drawn 
between the proposed digital cassette and the flexible disk. The 
parameters of the confrontation were a source of debate among the pro­
ponents of each side and permeated the executive levels concerned with 
the decision . Initially, the proponents of the digital cassette achieved 
a distinct advantage because of eloquent and well founded arguments 
that the digital cassette would achieve low costs. The cassette pro­
ponents had the emotion of the times on their side: there was much 
discussion in the industry on the promise of cassettes . And if a cas ­
sette standard was to be established, it was very much in 1814's best 
interest that the standard be IBWs. The antagonists to this position -
the advocates of the flexible disk - recommended a more rational ap­
roach to a decision, i.e . , an auditable specification regarding func­
tion, cost and reliability. This resulted in time in a refinement of 
the debate by compromising emotion with objective data. The end of 
the confrontation was in sight! 

The resulting analysis created a clear cut, irrevocable and de­
cisive victory for the flexible disk. destined to be blessed with a 
feminine image as IBWs new "Diskette;" 1) digital cassettes would 
never achieve the reliability of the flexible disk. 2) the flexible 
disk could be manufactured at costs which would be competitive. if 
not equal. to digital cassettes. and 3) the random accessibility of 
data on the flexible disk gave it important advantages in many appli ­
cations which improved both the operational perfonmance and reliability. 

So the decision was ~de - a new media would be introduced by 
IBM. A new defacto standard was to be established for the world . 
And the new media promised to present new approaches to data entry, 

-



~ media handling . data processing , and word processing in the explosive 
potential markets of the 1970's. 
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The founders of Shugart Associates have viewed the evolution of 
the flexible disk since its inception. The project was initiated by 
Mr. Shugart at IB~I. The nucleus of the team of Shugart Associates 
has gone through four complete desi9n and release cycles of the flex­
ible disk media and drive; b~o at rSM and two at Memorex . This team 
is now designing the fifth version which will be the lowest cost and 
most reliab le product in a market which has a world wide potential 
of mil l ions . 



• 

• 

• 

Market Envi ronmen t 
The introduction of the minicomputer in the 1960's created a need 

for low cost magnetic media storage . This requirement led to the intro­
duction of low cost reel to reel tape devices . By 1967 the price for 
these devices reached a level of $3,000 per unit. Despite this improve­
ment, the key to cassette systems. point of sale application requirements . 
and remote data tenninal s . created a requirement for a much lower cost 
magnetic storage device. This requirement has produced a proliferati on 
of digital cassette and cartridge dri ve manufacturers to supply this large 
and growing market . 

The cassette drives are based on the Philips Cassette, which was 
designed originally for audio applications . These manufacturers have 
taken the basic Philips Cassette and devised different ways of moving 
and recording data on the tape media within the cassette . The cartridge 
devices are functionally equivalent to the cassettes but do not use the 
Philips standard cassette . The reason for deviation from this standard 
is to improve reliability over a device designed primarily for audio 
applications (Philips cassette designed for 17/S" IPS) and provide more 
advanced tape movement techniques . These improvements allow greater 
data storage, higher data rates and lower access times required for many 
data applications. 

Functional Characteristics 
The following chart represents a cross section of cassette and car­

tridge drive functional characteristics: 

Capaci ty/Bits 
Recording Density/Bits per inch 
Data Transfer Rate K bits/sec 
Error Rate - Bits Read 
Average Access (M Sec.) 

CASSEnE CARTR I DGE 
5 million 
800/1600 BP I 
12- 30 
Ix10/6-1xI0/7 
25,000 

20 million 
1600 BPI 
30-60 
IxIO/7 
20,000 

Prices for cassette drives with intimate electronics range from 5300-5500 
in quantity . Cartridge dri ves from 5400- $600 in quantity with intimate 
electronics . 

Standards 
At this time there are no industry standards for digital cassette/ 

cartridge drives or ~edia . The closest thing to being a standard is the 
Philips Cassette, but not the method of recording data on the cassette . 
The cartridge issue is even more confusing. The method of recording 
and the media itself are not standard among manufacturers. In the ab­
sence of any enforceable standard by ANSI or ECMA, the confusion con­
tinues . The only hope for standardization would be for IBM to set a 
de facto standard. IBM did propose a one- quarter inch tape standard to 
the American National Standards Institute (ANSI) which caused a great 
stir among cassette/cartridge manufacturers . With the recent announce­
ment of the IBM 3740 and the Diskette media , IBM has set a defacto stan-
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dard for digital data storage in the market served by digital casset tel 
cartridge drives . 

Market Applications 
The major market applications for digital cassette/cartridge drives 

are as follow: 
I) Key Entrl - The conversion of data into machine readable format has 

been dominated by the IBM keypunch. Mohawk Systems introduced a key 
to tape system in 1966. Since then there have been many entries in 
the key entry market: key to tape, key to disk, and key to cassette. 
In 1969, IBM introduced the IBM Type 50 which was a key to cassette 
data recorder. This led to the introduction of key to cassette de­
vices by other manufacturers. Data;s keyed by the operator and the 
record recorded on digital cassettes. These cassettes are taken to 
a converter to be transferred to a 7 or 9 track tape or sent , via 
communications link. to be pooled on to tape . 

2) Point of Sale-Recording System - Corporations such as TRW, Friden, 
and NCR have introduced point of sale data stations for use in de­
partment stores. supermarkets. and discount houses . Many of these 
devices use digital cassettes to record the transactions as they are 
entered by the clerk. This data is subsequently converted to disk 
or tape for further processing . 

3) Remote Oata Terminals - Hard copy and display terminals use di9ital 
cassette storage at the terminal. This terminal may be a simple key­
board to printer with cassette batch storage on an intelligent source 
recording terminal with a wide range of input/output devices. Data 
is entered by the operator and displayed . In an intelligent device. 
the data is edited upon completion of a transaction. The records 
can be retrieved and updated or transmitted to the central computer. 
A digital cassette. when used with an incremental drive (character) 
; s used ina wide range of termi na 1 s to emula te paper tape . 

4) Word Processing - Word processing is a term used to describe equip­
ment and processing used to handle words or text. This equipment 
is used to increase the productivity of typists during the generation 
and subsequent reproduction of documents. These products store the 
keyed data. allow operator editing. copying. and insertion of addi­
tional text . IBM has dominated the word processing market with the 
magnetic tape selectric typewriter and the magnetic card selectric . 
Other manufacturers have been penetrating this market using digital 
cassettes as the storage media. 

Flexible Oisk Competitive Analysis 
1) Memorex - The ~~morex 651 was announced in December. 1972 as an en­

hanced version to the 650 . The 651 has the highest performance fea ­
tures that are currently being offered. ~~morex has shipped to ap­
proximately 45 customers for a total of 60-70 units . These units 
are all 650's which Memorex has agreed to convert to 651'5 at no 
charge. The marketing strategy is to have the best cost/performance 
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product and ship at least 200 units for evaluation. The Memorex 
limitations are that they have one salesman to cover the entire U.S., 
very little advertising, lack of corporate commitment . and nancom­
patibi1ity with IBM 3740 unit . Prices $750-$550. 

2) Century Data - The CDS 110 is a product which has been on the market 
place for about six months and is considered to be the biggest co~ 
petitor of the Memorex 651. The CDS 110 has approximately 60S of 
the capacity and 13~ the data transfer rate of the ~~morex unit at 
the same price. As of February 1973. Century had delivered approx­
imately 15 units for evaluation and is rumored to have significant 
technical problems. Century is committed to their Flexible Disk 
program . They have seven salesmen in the U.S. with sufficient tech­
nical support and a S75K advertisin9 budget. Century is quoted as 
sayin9 the market is between 20D- 40DK units in the next five years. 
Century's unit spins its media (3M. BASF) at 90 rpm and they have 
plans to upgrade to a higher speed in the near fut ure. Production 
units will be available third quarter '73 . Prices $750-$450 based 
on quantity. 

3) Potter Instruments - The Potter unit is a low performance unit which 
has capacity of 251 of the ~~morex unit. It is a copy of the old 
IBM unit used as an IPL device . Potter had delivered approximately 
12 to 15 units as of February 1973 and have experienced ~edia wear 
pl"oblems. Pricing is similar to MelOOrex and CDS. Potter has been 
quoting delivery of 90 days plus . They have incorporated their 
"Flexible Dise ll in a terminal. Their marketing effort appears to 
be minimal at this time. 

4) Iomec - The Iomec flOD 20 Floppy Disc is a much higher priced unit 
than Memorex. CDS and Potter. Because of its performance and price 
the Iomec unit does not present a competitive threat to the other 
three. It is also not physically compatible with the IBN Diskette. 

It is to be expected that within six months to a year there will 
be at least six other companies in the Flexible Disk market. A sign i f ­
i cant factor for success is to get to the market place wi th an IBN com­
patible unit as soon as possible . Shu9art Associates has the technical 
expertise to accomplish this goal; prototype units will be available 
June 1. 1973 . Production will start October 1. 1973. 



• ROUGH COMPARISON OF VARIOUS FLOPPY DISC FILES 

Memorex CDS Potter 
651 110 DO 480 SA900 

Capacity (M/Bits) 2.5 1.4 .6 3.1 

Data Transfer Rate 
(K/Bits Sec) 250 33 .8 33 .3 248 

Access Time (Track/Track) 20 40 80 16 

Tracks 64 64 32 77 

Sectors 32 8 8 Variable 

Tracks/lnch 48 64 32 48 

Rotation Speed (RPM) 375 90 90 360 

Bit Density (Bits/Inch) 3100 1765 1600 3200 

Cost/Drive (Quantity) 750 750 735 750 

Cost/Media (Quantity) 6.50 7.00 5.00 6.00 

• Cost K/Bits Stored 
(Drives Only) .30 .54 1.15 .24 

• 
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Product Description 
There will be four basic products in the initial product plan : 

Single Diskette Storage Drive 
Double Diskette Storage Drive 
Control and Power Module 
Power Module 

The four basic products \,/ill provide twelve product extensions and four 
Diskette drive facility modules with thirty-two announced configurations : 

1) By providing separate modules which will allow the packaging of the 
four basic products in any combination. 

2) By providing IBM compatible and non-IBM compatible Diskette Storage 
Drives. 

3) By addition of automatic stackers which will allow the loadin~ and 
unloading of a number of Diskettes in a Diskette Data ~lodule (DDM). 

The basic products and product configurations will be announced as follows: 

TYPE NUNBER 
SA 900 
SA 902 
SA 901 
SA 903 
SA 910 
SA 912 

SA 960 
SA 961 
SA 962 
SA 963 

SA 940 
SA 942 
SA 944 
SA 941 
SA 943 
SA 945 

PRODUCT DESCRIPTION 
Single Diskette Storage Drive - IBM Compatible 
Double Diskette Storage Drive - IBM Compatible 
Single Universal Diskette Storage Drive 
Double Universal Diskette Storage Drive 
Control Module with Power 
Power Modul e 

2 Unit Facility Module 
3 Unit Facility Module 
4 Unit Facility Module 
6 Unit Facility roodule 

Single Station ODM Drive - IBM Compatible 
Dual Station DDN Drive - IBM Compatible 
Double Station ODM Drive - IB~l Compatible 
Single Station DDM Drive - Universal· 
Dual Station DOM Drive - Universal 
Double Station DDr~ Drive - Universal 

The 940 Seri es of read/write 5 tat i cns will util i ze a un i que 1 oadi n9 
and storage device called the Diskette Data Module (DDM) . The DDM will 
hold up to 40 Diskettes. The Diskettes may be sequentially or randomly 
selected from the DDM on anyone of six DDM drives. The DDM holds ap-



• proximately ten million bytes of data. 

The SA 940 and SA 941 will have one Diskette Storage Drive cOmbined 
with a stacker select station which will hold one OOM . The SA 942 and 
SA 943 utilize a dual drive which allows a non overlapped reading and 
writing of two Diskettes selected from the OOM. The SA 944 and SA 945 
have two Diskette Storage Drives which allows simultaneous reading and 
writing of data from two diskettes. 

Forecast Assumptions - Flexible Disk Drive 

The follo~ing assumptions were used to develop the market forecast 
for Flexible Disk Drive. 

Overall Assumptions: 
1) Unit shipments by year in Figure 1 were taken from various studies 

and industry experience with the exception of the word processing 
market segment. 

2) The word processing market was derived by using the current market 
dollar volurres (BOO ,000 ,000) and dividing by the average Unit Price 
of $4,000 per Unit. This market will grow at an annual rate of 251 
from 1973 to 1977. 

~ Market Segment Assumptions: 

• 

1) Key Entry 
a. The total key entry potential will be penetrated by non-IBM 

vendors at the following rate: 
73 74 75 76 77 
20 22 25 27 30 

b. The use of flexible disk drive will occur at the following rate: 

73 74 75 76 77 
10 20 35 55 75 

2) Source Data Entry 
a. Non- IBM penetration of this market was assumed to be 501 from 

1973 to 1977. 
b. Flexible disk drive use will occur at 

73 74 75 76 

10 20 35 45 

the 

77 
60 

follo.'Iing .rate: 

c. The use of flexible disk drives was assumed to be 1. 5 times the 
number of units . 



• 3) Terminals 
a. Th is ma rket contains the fo ll owi ng 5ubsegments : 

Sma l l and large batch terminal s 
Interacti ve terminals 
Special function terminals 

b. Non-IBM penetration i s as sumed to be 60% from 1973 - 1977 . 
c. Fl exible disk drive usage wi 11 occur at the following rate: 

73 74 75 76 77 
5 10 25 30 35 

d. 1.0 drives .. per uni t i s assumed . 

4) Min;ccm~uters 
a. Initial Program Load Device 

Flexible disk dri ve usage as an IPL Device in minicomputers is 
as follows: 

73 74 75 76 77 
10 20 30 40 50 

b. Diskette Storage Facil ity 
Flexible di sk drive usage on minicomputers by year : • 73 74 75 76 77 

5 10 20 20 20 
Average number of drives per facility is three . 
Average number of controllers per system is I. 1 

5) I~ord Process i ng 

a. Non- IBf! penetration of the word processing market is assumed to 
be 30: from 1973 - 1977 . 

b. Flexib le disk drive usage is assumed at the following rate : 
73 74 75 76 77 
5 15 30 40 50 

.. 

• 
--
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DO.'lESTIC SHIPf<:EIHS (000 UNITS) 

1973 1974 1975 1976 1977 , DATA ENTRY -

• KEY ENTRY 68 79 70 60 56 

SOU RCE DATA ENTRY 39 65 65 84 103 

SUBTOTAL 107 133 135 144 159 

TE RMINALS 
-BATCH 34 45 61 84 108 

INTERACTIVE 56 65 77 80 84 

SPECIAL FUNCTION 61 84 101 127 158 

SUBTOTAL 151 194 239 291 350 

141 N 1 COI·IPUTERS 19 22 26 29 32 

HORO PROCESSING I 50 63 78 98 122 

TOT A L 327 412 478 562 633 

FI GURE 1 
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DATA ENTRY 

KEY ENTRY 

SOURCE DATA ENTRY 

TERMIIIALS 

MIN1CONPUTER 

INITIAL PROGRAM LOAD 

DATA STORE 

WORD PROCESS ltIG 

TOT A L 

CONTROLLERS 

• 
FLEXIBLE DISK DRIVE 

f~RKET POTENTIAL - (000) 

1973 1974 1975 

1.4 3.5 6.1 

3.0 8.1 17.1 

4.5 11. 6 35.9 

1.9 4.4 7.8 

3.1 7.3 17.2 

.8 2.8 7.0 

14. 7 37.7 91. 1 

1.0 2.4 5. 7 

• 

1976 1977 

I 

8.9 12.6 I 

28.4 46.4 

52.4 73.5 

11 .6 16 .0 

19.1 21. 1 

11.8 1B.3 

132.2 187.9 

6.4 7.0 
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SHUGART ASSOCIATES FORECAST (UNITS) 

YEAR 1973 1974 1975 1976 1977 

OISK ORIVE SHIP~IENTS 75 6900 9000 9000 9000 

STORAGE FACILITY CONTROLLERS 432 570 570 570 

DISKETTE STACKER READER 100 400 400 400 

Forecast Assumptions - Flexible Disk Media 
The forecast for media are detennined by using a 10:1 ratio for 

shipments occurring during the forecast year. A ratio of 20:1 is used 
for the units shipped in all previous years . 

73 
2.8 

FORECAST 
(Units x 000) 

74 75 76 
72 .5 229 .5 409.5 

77 TOTAL 
589 . 5 1,303 .8 
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tit PRINTER 

Introduction 
The second product th"ust of Shugart Associates will be the devel ­

opment . manufacture , and marketing of a medium speed line printer which 
will operate at 150 and 300 lines per minute . This printer will be 
designated as the SA 300 and SA 302. The SA 300 is a fully buffered 
printer with intimate supporting electronics. The SA 302 will be a 
configuration of the printing unit without electronics. 

The printer product strategy is to establish a plan to exploit a 
basic proprietary technology which will provide a reliable and functionally 
Simplistic design with many of the features found only in large, high 
speed printers. The technology will yield a product base that will have 
the 101'/est manufacturing cost of any medium speed line printer currently 
available. These costs will provide a basis for a pricing policy which 
will be 25% to 30% below that of competitive products possessing equiva­
lent functions that are marketed today. Further, the SA 300 and SA 302 
will possess reliability characteristics and operational features which 
will provide Shugart Associates' customers, the suppliers of data proces­
sing systems and subsystems. important price savings and service cost 
economies compared to printer products available in today's market. 
The print quality of the SA 300 and SA 302 will be superior to any printer 
of comparable cost and performance. 

~ Market Environment 
With the advent of the computer it became apparent that higher speed 

printers were required. As with all products in the data processing 
field, the independent criteria of performance, reliability. and cost 
became paramount in determining a printer's success. However, another 
factor was added which pertained exclusively to printers : print quality. 
But the sad tale of the computer era was that many high speed printers 
were introduced which became marginal performers, inherently unreliable, 
and. consequently, predictably costly and unprofitable. This explains, 
in part, the original thrust designed at high performance, high cost 
printers. To obtain good print quality and reliable operation at high 
speeds required a lot of iron designed to run fast - from 600 LPM up . 
The notable success, the IBM 1403, was an optimum design whose technical 
base has allowed significant derivatives - but all directed at higher 
performance products! Obviously. it was uneconomical to extend the 
technology downward since lower printing speeds would have to be accom­
modated by lower prices. 

Performance, reliability , and cost - a set of sober criteria that 
has precluded significant new entries in the low performance range of 
line printers. Nevertheless. the problem of providing this function 
again seizes a unique and outstanding opportunity. The problem demands 
an answer which allows a realistic product implementation which optimizes 
the best standards of this criteria and, at the same instance. provides 
1403 equivalent print quality . 



• 

• 

• 

The product answer must be based on a techoology that not only pro­
vides a significant lm~ cost, but also provides inherent reliability 
which will yield further cast reductions in servicing with the coi ncident 
improvements i n customer satisfaction . 

These difficult challenges will be met and surpassed by the SA 300 
and SA 302 Line Printers. 

low to Medium Speed Printer Competitive Analysis 
I) lomec-Digitronics - flodel No . 202 has a 250 LPM print speed with good 

print quality, five copy capability, clutch and brake feed~ reliability 
;s poor . The printing method utilizes a full complement of magnetic 
harrmers with .a mechanical restore and a unique metallic print belt. 
The 202 has an attractive and compact design providing ease of opera­
tor use as exempli f i ed by i ts easy forms load;"9 character; 5 ti c. 
Nevertheless, it is doubtful that a low cost will be achieved without 
a significant reduction of the complexity of the basic design . The 
present design requires 132 print hammers which is functionally equiv­
alent to high cost, high speed printers. Although three years in exis ­
tence, th i s product may have continued technical problems which oc­
casioned its withdrawal from customers in 1971. 

2) CDC - ~~del No . 9320 has a 200/300 LPM print speed with good print 
quality, five copy capability, magnetic clutch and brake form feed , 
and fair reliability. The printing method for the CDC 9320 is a de­
rivative of the gOO LPI1 Printer with one- third the nuroer of hammers 
and drum characters. Full line printing is accomplished by shuttling 
the paper form in the three horizontal print positions . The lower 
product costs of the CDC 9320 were achieved by a reduction of the 
print hammers and hammer drivers . To offset this reduction in func­
tion . additional mechanis~6 were required to shuttle the paper forms 
in a horizontal direction. A net reduction in cost was ach i eved, 
but \'Iith a sacrifice in reliability and serviceability because of 
the additional mechanical complexity imposed by the hammer/hammer 
driver and shuttle mechanism trade off. Since the 9320 is derived 
from the gOO LPM Printer, its design reflects a heritage of a highe r 
cost design. 

3) Data Products - 1·lodel NO . 2230 has a 300 LPM print speed with good 
print quality, five copy capability, printed circuit motor form feed, 
and good reliability. The printing rrethod for the 2230 is derived 
from the high speed 2470 drum printer which operates at 1200 LPM. 
The 2230 has one half the nuroer of hammers and a hammer shifting 
mechanism . Data Products possesses a basic technology with their 
unique voice coil hammer~ which has yielded a superior product. 
Nevertheless . it is questionable whether a substantially lower manu­
facturing cost can be derived by a two to one reduction in hammers 
and hammer drivers and by adding a hammer unit shifting device . All 
of the basic printer components of the 2230 , such as the print drum. 
drum gate and forms feed, are derived from the 2470 ,.h ich was designed 
for high performance and not low cost . 

.I 
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4) Data Printer - The Model 236/306 has a 200/300 LPM print speed with 
poor print quali ty, five copy capability, clutch and brake forms feed . 
and fair reliability . The pri nti ng method employs print hammers which 
are basically IBM 1403 Model 3 type . The hammer drivers are mult i ­
plexed for 2 or 3 drum revolutions per print line . The 236/306 Prin­
ters utilize a drum technology. The basic unit has a full complement 
of print hammers. Although economics are derived by multipl ex ing of 
hanmer drivers. it is doubtful that true 101'1 cost can be attained by 
this technique. The excessi ve wavy print lines are attributed to 
the single tractor design . 

5) Centronics - Model No. 102A has a 125 LPM pri nt speed with poor print 
quality , four copy capability , mechanical forms feed and fa ir relia­
bility . The printing method is a 7x9 dot matrix formed by 2 print 
heads spaced 66 characters apart. Matrix pri nters have inherently 
poor print quality and excessive ly high print head wear problems when 
used in a l ine printer environment. This technology is best applied 
in low speed applications where letter quality printing is not re­
quired . low cost is achieved by not having a type unit with its mul­
tiple of hammers and hammer drivers. This cost trade off is offset 
by the need to increment the print head across the page with a co~ 
mens urate increase in reliability and serviceability problems with 
high line speeds. 

6) Odec - the Model 1323 has a 250 LPM print speed with poor print quality, 
11ve copy capabil ity, a stepping motor forms feed , and reliability which 
is rumored to be poor . The printing method is a print belt with opera­
tor replaceable character slugs. The product has conSistently exhibited 
poor print quality in trade shows. and sales have been poor over the 
three years this product has been in production . 

7) l!lli - The Model 2000 has a 200 LPM print speed, poor print quality, 
five copy capability, and a stepping motor forms feed . The printing 
method utilizes a 7xS dot matrix formed by a vibrating reed in each 
print position . The Tally 2000 printing is accomplished by scanning 
each character in the horizonta l and vertical position for the 35 
dot positions . This method is accomplished by moving the hammer unit 
and paper form sequentially . The 2000 is believed to be inherently 
unreliable as the result of its evident complexity . 

B) Potter - The Potter LP3000, LP3300 has a 135/300 print speed, very 
poor pri nt qual i ty, two copy capabil ity. a s teppi ng motor fonns feed. 
and fair to poor reliability. The printing method employs a 7x5 dot 
matrix formed by a voice coil driven hammer and helical wheel . This 
pri nter has exhi bited very poor pri nt quality. The thi rd copy is 
almost unreadable which functionally disqualifies this product from 
the great majority of the data processing line printer markets . The 
major technical factor causing thi s problem is the hammer travel which 
is limited due to the hi9h hammer cycle rate. This results in a very 
critical fo rms th ickness adjustment . 
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9) Per tee ~ The model number is unknown, however. this unit has a 300 
LPM print speed, good print quality, five copy capability, and good 
reliability. The fonns feed method is unkn"'ln . The printing method 
utilizes a stored energy hammer with a reduction in print hamrrers . 
The reduction is believed to be 3 to 1. Although very few details 
are now known about this product, first shipments are to begin in 
May, 1973. The printin9 will use a method which will provide for 
back printing which provides less quality than front printing . The 
character set will be placed on a steel belt. The engineering group 
responsible for this product came to Pertec from Data Products . 

-
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PRINTER APPLICATIONS SINGlE POTErITIAl SPEED PRINTIIIG TYPICAL SPACE SLEW WITH EXISTING RATE APPLICATIONS fW(UFACTURER SPEED PRINTING HETt()[l PRIMARY KlVER TIME CAPABILITY TECHNOLOGY 

-COllmJnl catf ons Teletype Bep. foIechan1 ca 1 f~act-$er1a 1 prf ntl n9- Mechanica l ratche t S ... Terwlnal characle r st1ck -I/O Te ... tnals IBH Selectric lScps ".ethantca 1 tlq)lct-serl a 1 prj n tl n9- "~chanlcal ratche t S.,. 8 - 165 -Serial Une character ball 
<p' Prlnte" Ofabl0 Xlcps Kechanfca! '1IPId-serial printlng- Stepper "'.otor S_ 

character dfsc 
IBH 3713 4O<OS Mechanical hpacl-serlal prlntlng- Mechanica l ratchet 88cps 

dot IIltrlx 
Centronics-IO 16Scps If.echanlcal hrpact-serla l prlntlng- Mechanica l ratchet 

dot mtr h " .. . 'es S ... 

-Minicomputer Centronf cs-IO 125lPH "'.echanf Ctl 1 Impact-serl a 1 prf nti n9- t'.echanfcal ratchet " .. 'es S_ -Batch (330cps) 2 dot matrix heads 
Tenalnals SA 302 JOOlPH "',echan l ca l Impact-character bel t Stepper t-'.otor 25 .. 'es S ... -Coqlute r and shared hemmer and dr i vers 
Output (Stationary hallll'lers) 

100- 300 IBM 5203 100/300 ~lethanical I~act-ch"ract(!r train ~lech"nical clutches 'es S_ lPH and shared harnr,er and drivers 
(Oscillating halllrers) 

'es coe 9320 200/300 Mechanical Impact-character drum Magnetic clutches Same 
and shared hab'fl'e r and drl vers and brake 

(Paper shuttle) 
Data Product Hecholnlca l Irr,pact-character drtJl'l Pri nted cI rcuit 'es 400-600 l PH 

2230 300 a~ shared hanlll!r and .. ~r1vers I'IJtor 
HaJ!III!:r unl t shuttl e 

-CoqIute r COC 9340 600 Mechanical Impact-character drum, ltagnetlc clutch 1200 l PH Output one h~r per print position and brake 
DP 2440 600 ,.;ethan'!cal IIf.p.lct-char.cter drum, Printed circuit 13 .. 'es 1200 l PH 

one hadlll!r per print poSition I'IOtor 
IBH 1403-2 600 ~:echanlcal Impact-character chain , Hydrauli c motor 15 os 'es S_ 

600 t. 2821 one hammer pel'" print poSition 
2000 lPH CDC 9.360 1200 /'Iechanlc.l Impact-character train, Printed circuit 'es S_ 

one hiWrer per print position motor 
DP 2470 1200 Mechanica l Impact-character dr~. Printed circuit 13 .. 'es S_ 

one hammer per print pOsition mtor 
IBM 14D3-H l 1100 Mechanical Impact-character train , Stepper I'IO tor 'es S.~ 

2821 one hammer per print position 
IBM 3211,3821 2000 Mechanical ll119act-character type Printed cfrtuit ... 'es S .... 

train 1 hamner er orlnt oosltlon motor 
5000 to -Computer 18H Jubi lee 5000 Hon-Impact, electrostatic ContfnLlOus 10000 Output Data Print 8000 Hon-Impact . electl'Ostatl c Continuous LPH Specl al Memorex 1603 10000 lion-Impact . IIl crofflm Hlcrofl1l11 

I 

I ' 
I 
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Product Description 
The Shugart Associates printer plan provides a specific technical 

implementation to meet the demanding objectives of high reliability, low 
product cost, and expanded function found in the more expensive, large , 
high speed printers . The SA 300 and SA 302 will meet these objectives 
by implementing the following important innovations: 
1) A proprietary electro-mechanical print hammer technology with a strik­

ing hammer wide enough to cause printing in three positions . The 
hammers will be capable of extremely high recycle rates allowing the 
printing of a line in one pass of the character set rather than the 
conventional method of shuttling paper forms to achieve cost reductions 
with a reduced number of hammers and drivers. 

2) As a complement to three wide hammers, a low cost character belt wil l 
be designed with type in every three positions. The belt will be 
operator replaceable and carries timing marks to locate the charac­
ters in relation to the hammers. This technique will eliminate errors 
due to conventional pulley slippage and gear backlashes. 

3) By eliminating the preponderance of the mechanical complexity of the 
traditional line printer, the resulting design will be simplistic . 
yielding a printer technology that offers inherent reliability, ease 
of service, and operator use. 

The SA 300 and SA 302 will print 132 characters to the line with an 
option of 120 characters . The character spacing will be ten to the inch. 
The basic character set provides for 48 alphanumeric characters which may 
be expanded to 64 or 96 as an option . The line spacing will be 6 lines 
per inch with 8 lines per inch and vertical fonns control optional . 

Forecast Assumptions - 100-300 LPM Printer 
The following assumptions were used to develop the market forecast 

for the 100-300 LPM printer: 
I) Unit Shipments by year in Figure 1 were taken from various studies 

and industry experience. 

Market Segment Assumptions 
1) Key Entry 

a. 101 of the keyboards wi 11 be on clustered systems . 
b. 8 keyboards per cluster. 
c. 100% of these clustered systems will be non-IBM. 
d. 80% will use 100- 300 LPM printers supplied. 

2) Source Data Entry 
a. 30S will use 100- 300 LPM pri nters 
b. 50S of shipments will be non-IBM 



3) Batch Temlinals • a. 70% wi 11 use 100- 300 Lpr~ pri nters 
b. 40S of shipments "ill be non-IBM 

4) Seecial Function Terminals 

a. 20% of the stations "ill be clustered 
b. 16 stations average per cluster 
c. 50% of shipments will be non- IBM 
d. BO% wil l use 100- 300 LPM printers 

5) Mi n; comQuters 

a. 30% wi 11 use 100- 300 LPM pri nters 
b. 100% "i 11 be non-I BM 

6) Other CPU 
a. IBM Model 20/System 3 class system and below inventory was used 

to develop potential 
b. Shipments by year in thousands 

74 75 76 77 

IBM lB 25 31 39 

non IBM 8 10 13 16 

c. 10% of non-IBN systems will be manufactured by fi nns wi th no in-house 

• pri nter capabil ity . 
d. 70% will use 100- 300 LPM printers . 

• 
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DOMESTIC SHIPMENTS (000 UNITS) 

1973 1974 1975 1976 1977 
DATA ENTRY 

KEY ENTRY 68 79 70 60 56 

SOURCE DATA ENTRY 39 65 65 84 103 

SUBTOTAL 107 133 135 144 159 

TERMINALS 
• 

BATOI 34 45 61 84 108 

INTERACTIVE 56 65 77 80 B4 

SPECIAL FUNCTION 61 84 101 127 158 

SUBTOTAL 151 194 239 291 350 

MINICOMPUTERS 19 22 26 29 32 

WORD PROCESSING 50 63 78 98 122 
----- - -

TOT A L 327 412 478 562 633 

FIGURE 1 
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100- 300 LPM PRINTER MARKET POTENTIAL (000 UNITS) 

DATA ENTRY 

KEY ENTRY 

SOURCE DATA ENTRY 

TERMINALS 

BATCH 

SPECIAL FUNCTION 

MINICOMPUTERS 

OTHER CPU's 

TOTAL 

BUFFERED UNITS 
MECHANISM ONLY 

TOTAL 

74 75 

.8 .7 

8.1 9. 8 

12.6 17.1 

.4 .5 

6.6 7.8 

.6 .7 

29 . 1 36.6 

SHUGART ASSOCIATES 
Forecas t (Units) 

74 75 
15 967 

348 

15 1315 

76 77 

.6 .6 

12 .6 15.5 

23.5 30 .2 

.7 .8 

B.7 9.6 

.9 !.1 

47.0 57.8 

76 77 

960 960 

96u 960 

1920 1920 
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MULTI APPLICATION SYSTEM 

I ntroducti on 

The initial product thrust of Shugart Associates wi ll be based on 
products and product configurations derived from the flexible disk tech­
nology . Consideri ng the importance of the new defacto standard of the 
I Bt~ Diskette - and the logi cal extens ion of this new technology by t he 
industry leader - Shugart Associates wil l provi de a number of derivat ive 
products whi ch will be based on the many f uncti onal app l ications of the 
new Diskette media . 

The first and most obvious applicat i on of the 1m'l cost advantages 
of the Diskette is in t he functional application area of key data entry. 
A logical extension from this area is into that of buffered and batch 
communication terminals . A third extension relates to the use of the 
Diskette in stand alone word processing applications . The word proces­
sing applicat ion is not a part of the initial market thrust of the ~AS 
System. It may be planned as a future product depending upon the avail ­
ability of a low cost . very reliable typevlriter which has IBM Selectric 
typing quality . A fourth area of application - an application area of 
truly large potential - pertains to the emerging minicomputer and/or 
small business systems markets where the Diskette will be used as a very 
low cost , very rel iable media for data storage. 

Market Environment 
Many industry observers have reasoned as to why IBM achieved so much 

with the IBM 360 series of data processing systems . The System 360 pos ­
sesses many architectural advantages over its predecessor systems in the 
IBM product line . A standardized instruction set . a standardized channel 
architecture and interface . and a set of standardized interruptable op­
erating systems supported with appropriate instructions in hardware were 
a few of the outstanding advances which . \"/hen combined with IBWs superior 
resources in marketing and finance , ~~de the 360 the success it was during 
the peri ad of 1964 through 1970 . Of a 11 the advances> the mas t f undamental 
factor affecting the success of the 360 was IBM's announcement of the 2314 
Disk Storage in early 1965 . The reason for the catalytic effect of the 
2314 in spurring sales of the 360 line of systems was the combined cost 
per byte, price performance, and outstanding reliability characteristics 
of the 2314 compared to the line of direct access storage products then 
available on the market . The analogy bet"een the catalytic benefits of 
the 2314 and the System 360 and the promised catalytic benefits of the 
Diskette technology in the low cost data processing area is appropriately 
to the pOint in establishing a parallel in projecting the tremendous poten­
tial impact of this vital and new approach to low cost data storage. 

So that a better perspective may be gained on the significance of 
the introduction of the Diskette . a brief review is appropriate as to the 
f uncti onal appl ication areas where the Diskette technology promises new 
approaches : 
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1) Buffered Communication Terminals - Communication terminals have evolved 
from basic cable connected inquiry stations, in the low end range of the 
function , to communication connected conversation mode terminals . The 
term "conversation mode" has evolved from the nature of the application 
where the tenninal user is conversing "lith a host computer by use of 
the terminal keyboard . The significant pOint here is the fact that 
while the user is "conversing" through the keyboard, the tenninal , 
its communication l i nes, and the host computer are ut,l,zed woi l e the 
keystrokes are generated by the terminal operator. This use of the 
terminal proves to be costly in that the communication lines have a 
relatively low ut i lization compared to their economic potential , and 
the host computer bears the burden of not only being responsive to the 
message being transmitted, but also performing time consuming message 
dependent editing algorithms. The Diskette allows a different approach 
in the conversation mode application area . In this case the operator 
generates the message and the message is edited and stored in the 
Diskette until the user. by visual inspection of the typewritten data 
or display. determines that the message is correct and is ready for 
submission . The stored message is then submitted directly from the 
temporary buffer to the Diskette media. greatly enhancing the utiliza­
tion of the communication line and relieving the processing burden of 
the host computer . The advantages of the Diskette over other functional 
means of storing data is its combined inherent reliability and low cost 
of servi cing. 

2) Key Data Entry Data Entry spans a diverse number of functional means 
of entering data directly or indirectly into a data processing system. 
These means include MICR (Magnetic Inscribed Character Recognition) 
and OCR (Optical Character Recognition) readers of various speeds, func­
tion . and performance. Other means include the use of punch cards. 
paper tape , magnetic tape. magnetic disks, and communication tenminals 
all sharing a fundamental discipline of utilizing the keyboard as the 
source of data entry. The Diskette provides a superior means for the 
capture of data because of its reliability, large storage capacity. 
and random accessibility of data. 

3) Interactive , Batch Communication Terminals - The interactive terminal 
application is, to a large degree, accomplished by the Buffered Communi ­
cation Terminal . The distinction between a buffered terminal and an 
interactive terminal may be based on the amount of intelligence required 
to perform the application task. The delineation of interactive ter­
minals and batch terminals becomes well defined as additional input/ 
output units are added and the terminal becorres more intelligent as a 
result of the use of more powerful microprocessor and expanded memory. 
The Batch Communication Terminal application is generally characterized 
as transmitting large volumes of data which requires a card unit or 
storage unit . in a minimum configuration, to the addition of a line 
printer in a larger configuration. The Diskette Storage Drive allows 
the functional replacement of inherently unreliable cassette drives . 
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high cost magnetic tape units . and card equipments for i nput/o utput . 
The 300 lPM printer provides a low cost, highly re l iable li ne printe r 
which may be functionally pri ced to cover an application range from 
300 lPM dOl'" to ISO lPM . 

4) Minicomputers and/or Small Business Systems - The use of the Diskette 
as a replacement for the punch card in "unit record ll accounting appl i ­
cations represents a large potential - a market that will exceed one 
million Diskette Storage Drives over the next decade . Unit record 
applications have historically entailed the use of the punch card as 
storage media for the processing of data . Both transactions and mas ­
ter record information is kept on cards . Data is keyed into cards . 
The cards are sorted in appropriate sequence, and, in the typical ap­
plication, collated \,/ith master balance fOn-Jard cards and processed 
through a line printing accounti ng machine . As the cards are processed 
corresponding reports or documents are printed . The Disket te replaces 
the cards in this example \oJ;th the net result that the same operations 
are performed faster with a lesser number of operators and with a vastly 
superior application of product functions allowing the implementation 
of customer uses that go far beyond those which could be realized with 
punch cards. A typical configuration of a small unit record replace ­
ment system would include a small processor, a low speed line printer 
from 100 to 300 lPM, a key entry station located at the processor, 
either a small display or console typewriter,and four Diskette Storage 
Drives. One drive would be dedicated to program loading, one to trans ­
action input. one to old master record input. and the fourth drive 
would be dedicated to writing the new updated master resulting from 
updating the old master with the transactions . This system would have 
a performance capability that would surpass the power of the original 
systems entries in the data processing markets: the Univac I and the 
IBM 705 ~ 

The line of derivative products utilizing the Diskette technology 
that will address these functional application areas is called the ~ulti 
,Ilpplication ~stem (MAS) . Although the Diskette technology is a key fac­
tor in determining a strategic entry in the markets represented by these 
functional application areas. there are a number of other factors which 
shape the definition of the opportunity - not the least of which is the 
market for the ISO to 300 lPM printer. 

Historically, the market in each of the functional application areas 
of communication terminals, key entry. word processing, and small unit record 
systems has evolved separately. This separation of evolution has been true 
in terms of the applications and technical disciplines required for the 
product implementation . 

The thrus tin the IBI~ Company has been tradit i ona lly decentra 1 i zed 
in applying product solutions to its market requirements . The mission 
for display systems is located with the Kingston Lab in Kingston . N.Y. 
The word proceSSing products have evolved from the line of very successful 
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typewriter devi ces developed and manufactured by the Office Products Division 
at Lex; ngton, Kentucky. Key Entry products are now the mi 5S i on of the 
Rochester , Minn . plant whose product scope is best exemplified by the recent 
3740 System announcement . This announcement was closely monitored by the 
Raleigh , N. C. facility which has the mission for communication products. 

Hhy the monitoring of the 3740 System announcement by the Ra leigh 
group? It all started when the Lexington lab started adding communications 
capabilities to their line of word processing products. The concern was 
heightened by the introduction of communications capabilities on the 3740 
Data Entry System. After all , the announcement of communications capabil ­
ities on IBM word processing and key entry products does suggest a com­
monality of market requirements and product solutions . When does a word 
proceSSing station stop being a word processor and become a communic ation 
terminal? When does a key entry station stop being a key entry device 
and become. like the !'>/ord processor, a device for conmunications? This 
Jekyll and Hyde phenomenon regarding the functional transparency of affec­
ting communication functions on key entry and word processing products 
has many ramifications for IBM - and the industry: 

The reason for the importance of these ramifications is the continuing 
convergence of technologies whereby the product function in Key Entry. 
Hord Processing,and Corrmunication Tenninals can be satisfied by common 
technology and manufacturing techniques. This fact has significant impli ­
cations for IBN and all companies which have major investments in the de­
velopment and manufacturing of these products . Where this strategiC 
dichotoll'!Y creates a dilerrrna for many. it represents a significant oppor­
tunity for Shugart Associates . IT IS NOW POSSIBLE TO IMPLEHENT A CW~iO~ 
LINE OF PROOUCTS WITH A STANDARD ARCHITECTURE -- USING COM.~O:i Co/·1PONENTS 
AND PARTS -- USING THE FLEXIBLE DISK TECHNOLOGY -- A 150 to 300 LPM PRIN­
TER -- AND MICROPROGRAI~ING TECHNIQUES -- TO IMPLEMENT A DIVERSITY OF 
FUNCTIONAL APPLICATIONS. 

The Diskette is the catalyst in this plan . The Diskette Storage 
Drive presents a low cost. very reliable storage device which practically 
revolutionizes the many approaches used to date where a low cost storage 
device was required. The addition of the 150-300 LPf1 pI·inter not only 
allows penetration into significant new OEM markets, but it also allows 
the low cos t imp 1 ementati on of Remote Job Entry app 1 i ca ti ons and the 
penetration of new markets in the Unit Record area which have previously 
been the domain of the punch card . 

Product Oescription 
The Multi Application System strategy provides \oJhat appears to be 

a complex plan to meet a diverse set of objectives represented by the 
functional requirements of key entry. word processing, batch tenninals, 
and small business systems. Because of the coincident convergence of a 
nu~er of key technologies. an architectural implementation may be devised 
which greatly simplifies an apparent demanding task - providi ng Shugart 
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Associates an opportunity for a truly unique and remarkable approach in 
serving the needs of its customers . the suppliers of end user data proces ­
sing systems and subsystems. 

The key areas where significant technological advances allow the 'im-
plementation of the MAS strategy include: 

Memory technology 
Microprogramming technology 
The flexible disk technology 
The 300 LPM printer technology 

Of these four areas, the flexible disk and 300 LPM printer are discussed 
in other sections and will not be addressed as a part of the product de­
scription of the Multi Application System. 

Significant advances have taken place in the last few years in memory 
technology . Questions of density and cast have been resolved to a point 
where low cost systems can now be devised by utilizing a number of reli ­
able and available sources of supply. The combination of this fact with 
the major advances in microprogramming allows a flexible and modular ap­
proach to systems design which promise economY, flexibility, and balanced 
performance in implementing a diversity of functional requirements . 

The Multi Application System plan provides a specific implementation 
as follows : 

1) The provision for a standard microprogramming architecture designed 
to meetthe commonality of functional requirements in key entry, word 
processing. batch terminals, and small business systems. 

2) The use of a proprietary microprograrrrning compilation and documenta­
tion system which vii" be utilized by Shugart Associates to rreet the 
varied microprogramming tasks in implementing the MAS strategy. 

3) The implementation of a building block approach which will allow the 
customer a number of configuration and packaging alternatives. 

4) A standardized manufacturing approach which minimizes the number of 
parts and components needed to meet a number of diverse product re­
qui rements . 

The initial MAS plan provides three systems with four processors. 
These processors will have a number of additional features which may be 
added to meet additional requirerrents of the end user . 

terns: 
The Multi Application System includes the following three basic sys -

The SA 6000 Key Entry System 
The SA 6200 Batch Terminal System 
The SA 6400 Small Business System 
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I H 1-1 tL..1 .I 
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The three basic systems may be made up of a number of system compo­
nents manufactured by Shugart Associates including the SA 900 series of 
flexible disk storage drives, the SA 300 line printer, and a single modular 
microprocessor. The microprocessor will have a modular architecture that 
will be extended by features and microprograms to allow the implementation 
of the functional application areas addressed by the three basic systems. 
By adding features and microprograms, the single microprocessor will be 
initially marketed as one of four different product types. Each product 
type may be field modified by the addition of features, and/or micro­
programs so that it may perform the functions of another product type. 
This modularity of design allows an extremely versatile approach in 
implementing what has been to date a diversity of architecturally dif­
ferent product lines designed to meet different functional applications. 
The four product types of the SA 600 series processor line are as follow : 

The SA 600 Single Key Entry Processor 
The SA 602 Dual Key Entry Processor 
The SA 620 Batch Terminal Processor 
The SA 640 Small Business Processor 

The modularity and resulting flexibility of configuration of the MAS 
product line provides the system designer a number of alternatives in pack­
aging and selling the MAS processors with the other Shugart Associates 
products. The basic building block philosophy of the flexible disk product 
line has been extended to the MAS processors. A Single MAS processor re­
quires the exact amount of space as the SA 902 Oua1 Oiskette Drive . The 
customer may elect to incorporate the components of a MAS system within 
his own design, or he may choose to rack mount the cO/T,ponents. A third 
alternative is desk top mounting for which Shugart Associates will pro­
vide the SA 960 series of attractively designed modules. 

Typical configurations of the Multi Application System are as follow: 
1) SA 6000 Key Entry System 

a. SA 340 Keyboard 
b. SA 341 240 Character Keyboard Display 
c. SA 600 Single Key Entry Processor 
d. SA gOO Oiskette Storage Drive 
e. SA 961 3 Unit Module 
Features: 

BSCA 
300 LPM Printer 
Additional Memory 
Additional Diskette Drives 

2) SA 6000 Key Entry Sys tem 
a. SA 340 Keyboard 
b. SA 341 240 Character Keyboard Oisp1ay 
c. SA 602 MAS Dual Key Entry Processor 
d. SA 902 Oua1 Oiskette Storage Drive 
e. SA 962 4 Unit Module 



tit 3) SA 6200 Batch Terminal System 

tit 

tit 

a. SA 342 960 Character Keyboard Display 
b. SA 620 MAS Small Batch Terminal Processor 
c. SA 902 Dual Diskette Storage Drive 
d. SA 962 4 Unit ~~dule 
Features: 

300 LPM Printer 
Additional Memory 
Additional Diskette Drives 

4) SA 6400 Small Business System 
a. SA 340 240 Character Keyboard Display 
b. SA 640 MAS Small Business Processor 
c. SA 300 300 LPM Printer 
d. Two SA 902 Dual Diskette Storage Drives (total of four drives) 
e. SA 963 6 Unit Module 
Features: 

BSCA 
Additional Memory 
Additional Diskette Drives 
Use of Diskette Data Module Storage 
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4) Small Business Systems 
a. Industry sources indicate that 16 ,000 non-I BM small business systems 

were installed in 1971. 

b. This population is assumed to grow at a compound rate of 25% per 
year. 
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Forecast Assumptions - flulti Application System 
The major market for the MAS product line will be one or more large 

suppliers of data processing systems and subsystems. The prospective cus­
tomer will desire entry into the key entry. communication terminal I and 
small business system markets. A number of large prospective customers 
exists in this area. A few of these prospective customers have had a 
limited disclosure of the f~S concept and have expressed a definite interest 
in viewing the total plan . Because of this factor, a major assumption is 
the availability of a large source to market the MAS line of products. 

The next series of assumptions is based upon various studies and 
industry experience as to \'Ihat should be conservatively expected to be 
the requirements of a major company. The following discrete assumptions 
were used to develop the market forecast for the Multi Application Sys­
tem: 

1) Unit shipments by year in Figure I were derived from various studies 
and industry experience 

2) Key Entry 
With the introduction of the MAS Key Entry products, the Key Entry 
potential market will be penetrated by non-IBM vendors at the fol­
lowing rate: 

74 75 76 77 
27% 30% 321 35% 

As the result of the market entry of the MAS Key Entry products, 
the use of flexible disk drive products will occur at the following 
rates: 

74 75 76 77 
30% 451 651 851 

3) Source Data and Batch Terminals 
a . Source Data non-IBM penetration will be 50%. Flexible disk drive 

versions of this product will occur at the follOWing rates: 
74 75 76 77 
20% 331 45% 60% 

b. 8atch Terminal penetration will be 40%. Batch devices will use 
flexible disk drives at the following rates: 

74 75 76 77 
15% 301 40% 401 
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OOMEsnc SHIPlmnS (000 UNITS) 

1973 1974 1975 1976 1977 
,; DATA ENTRY 

" KEY ENTRY 68 79 70 60 56 

SOURCE DATA ENTRY 39 65 65 84 " 103 

SUBTOTAL 107 133 135 144 159 

TERNINALS 
.. 

BATCH 34 45 61 84 108 

INTERACTIVE 56 65 77 80 84 
. 

SPECIAL FUNCnON 61 84 101 127 158 

SUBTOTAL 151 194 239 291 350 

MI N J CO:·IPUTERS 19 22 26 29 32 

IIORD PROCESSI NG 50 63 78 98 122 . 
TOT A L 327 412 478 562 633 

FIGURE 1 



• MAS ~lARKET POTENTIAL 

73 74 75 76 77 

DATA ENTRY 3400 6300 9500 12400 11000 

BATCH TERNINALS 

SOURCE DATA 4600 9700 16100 26300 

BATCH 2700 7300 13400 17300 

TOT A L 7300 7000 29500 43600 

SMALL BUSINESS 6300 7800 9700 12200 

• SHUGART ASSOCIATES FORECAST 

74 75 76 77 

DATA ENTRY 

SINGLE 40 195 320 340 

DUAL 160 860 1360 1560 
% Share of Available Potential 6% 20% 25% 30+% 

BATCH TERMINALS 920 2000 2200 
% Share of Available Potential 5% ~ 5% 

SMALL BUSINESS 400 700 700 
S Share of Available Potential 5% 7% 6% 

• 
- -
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"This is the right team, with the right product, at the right time . " 
The quote is the lead sentence in an article on Shugart Associates in the 
February 26, 1973 edition of Peninsula Electronic News. This article, 
and other national publicity, combined with the attendant announcement 
of the IBM 3740 System and the new Diskette media presented the basis for 
the initiation of the Shugart Associates marketing plan. The parade of 
uninvited visitors to the humble Shugart offices located in Sunnyvale con­
sists of a major segment of the world's leading suppliers of data proces­
sing systems and subsystems. Univac, Computer Machinery. Xerox , Fujitsu, 
Digital Equipment Corporation, Siemens, Hitachi, National Semiconductor, 
Pertec, Sycor, and Four Phase Systems have taken the initiative to visit 
the Sunnyvale location and hear the Shugart team's story . Phone calls 
and letters have been received from Burroughs, Addressograph Multigraph, 
Honeywell, Pitney Bowes. Nixdorf, Inforex, Mohawk Data Sciences. Olivetti, 
Litton. and a number of smaller. growing enterprises in the data processing 
industry. 

These events - the original thrust of the Shugart Associates marketing 
plan - were inspired by the tremendous news of IBM's decision to proceed 
with the Diskette media in its announcement of the 3740 Key Entry System. 
The industry knows that this announcement by IBfl is only the first step in 
exploiting a fundamentally reliable and 1~1 cost approach to data storage 
for low cost systems in key entry. source data recording, terminal com­
munications , and small computer/small business systems applications. These 
events have taken place over the first four business weeks of the existence 
of Shugart Associates. In one sense, the continuous requirement of dis-
cussing the Shugart plan has encumbered the completion of the formal busi­
ness plan. But no one would deny that the opportunity afforded by these 
discussions has presented a greater perspective of the larger opportunity 
which lies ahead by implementing the Shugart plan . 

In every situation the reception to the presentation of the Shugart 
team, its product plan, and the team's planned implementation - as exem­
plified by this business plan - has been outstanding! The enthusiastic 
response is directly attributed to the fact that every aspect of the 
Shugart story is outstanding : the team, the initial products based upon 
flexible disk technology. the 300 line per minute printer program, and 
the MAS (Multi Application System) strategy. 

The following description of the Shugart Associates marketing plan 
outlines the objectives, events. and resources for the initial thrust and 
continuing market effort that will establ ish this company as · one of the 
outstanding performers during the 1970's . 
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STRATEGIC PLAN 

Introduction 
The Shugart Associates marketing plan is directed at selling important 

OEM products to the suppliers of data processing systems and subsystems . 
The initial product thrust will be products based upon the flexible disk 
technology followed by the important new 300 line per minute printer and 
the revolutionary Multi Application Systems . The specific marketing plan 
implementation to sell these products will meet a number of initial stra­
tegic objectives. 

Marketing Concept 
The objective of the marketing concept is to provide a broad line 

of products and product configurations which meet the user requirements 
of the suppliers of data processing systems and subsystems in the low end 
range of price and function. Shugart Associates products will be either 
total systems, subsystems, or systems components in systems products \'1ith 
end user prices yielding a typical rental range of 5100 to 5800 per month. 
These products will have an inherent propensity for high function/perfor­
mance, low manufacturing cost, and low maintenance servicing and associ ­
ated support costs. compared to competitive products available on the mar­
ket. The objectives of the marketing concept will allow the establishment 
of prices which will allow a supplier to have an early financial return 
upon the marketing of his products to the end user. 

Product Marketing 
The objective of the initial product marketing strategy is to opti ­

mize the number of products and product configurations of the three basic 
product technologies - flexible disk drive~300 line per minute printer, 
and the MAS processor - based upon the knowt'requi rements of the end user 
customers of the suppliers of data processing systems and subsystems. 
The optimization of the number of products will create an interdependence 
between products and product configurations in each product family by the 
utilization of common parts and servicing techniques. This strategic ob­
jective is fundamental in an OEM marketing environment in achieving a plan 
of manufacturing low cost products which are inherently reliable . This 
strategiC platform leads to a pOSition of tactical versatility whereby 
the specifications of the basic product line may be easily adapted to meet 
special market requirements without major i~positions on product costs, 
administration, or lead time in being responsive to market conditions . 

Pricing Strategy 
The implementation of a plan to meet the objectives of the marketing 

concept and product marketing strategy provides a basis for a strategy 
of pricing interdependence based upon product interdependence. The avail ­
ability of a significant number of products, product configurations. and 
a number of packaging techniques (enclosure, rack mount. or table top) 
provides the end user and the supplier to the end user a large number 
of attractive alternatives . These alternatives will tend to lessen pos-
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sible pnclng erosions by minimi zing the "commodity effect" which can result 
from having a s i ngle product. 

Implementation 
The plan to meet the above objectives requires the implementation of 

a product plan which allows the marketing of a large number of products 
and product configurations from a few basic products . The three basic 
products - the flexible disk drive, the 300 LPM printer, and the f~S pro­
cessor - will yield an initial product line of over 20 announced products 
with innumerable features! This plan provides a product interdependence 
which will establish manufacturing and administrative economies; a product 
marketing posture of making available a large number of product alterna­
tives; and a pricing strategy which wi ll tend to minimize pricing erosion . 

To further enhance the marketability of the product line, Shugart 
Associates will establish an excellent, technically oriented sales group. 
This group will enhance the basic knowledge and understanding of the mar­
ket requirements of the suppliers of data processing systems and subsys ­
tems and the end user applications of the products to be provided by Shu­
gart Associates . This group will provide technical counseling. sales 
service support, documentation support, and response to special market 
requirements and sales situations. 

The pricing plan will be to establish prices which will induce large 
quantity purchases . The prices will be pegged at customer planning levels 
as compared to sliding scale discounts with a provision for bill back if 
the annual quantity is less than the planned amount . 
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i'l'\RKETING EVENTS 

The Initial Sell 
The formal marketing plan was initiated during the first week of busi ­

ness; a letter announcing the fonmation of Shugart Associates was sent to 
over 200 prospective customers . The letter outlined the business and pro­
duct thrust of Shugart Associates and the plan to announce the SA 900 Single 
Diskette Storage Drive. A second letter will be mailed to these prospective 
customers on April 16. 1973. This letter will formally announce the SA 900. 
The letter will be attended by prices and functional specifications and an 
invitation to see the SA 900 at the 1973 National Computer Conference and 
Exposition to be held in New York City during the period June 4 through 
June 8. 

The demonstration of the SA 900 at the New York National Computer 
Conference and Exposition represents the initiation of the formal sales 
campaign. This campaign is directed at selling a majority of the 1974 
production plan by year end . A suite will be reserved at the New York 
Hilton so that personalized dew.onstrations may be conducted away from 
the exposition floor . Besides direct invitations sent in the SA 900 an­
nouncement letter, personal invitations will be delivered at the various 
exhibits at the conference. 

An advertising campaign will be initiated in May leading to the New 
York Conference with a special emphasis on Shugart Associates, the SA 900, 
the significance of the new Diskette media, and the importance of relia­
bility in a low cost data storage drive . 

Coincident with the demonstration of the SA 900 at the New York Hilton , 
the SA 902 Oual Diskette Storage Orive will be announced. The announce­
ment of the SA 902 will be accompanied by appropriate prices and functional 
specifications and a special advertisement coinciding with the New York 
Conference. 

Sales Plan 
The initial sales activity will be conducted by three individuals 

during the period June through August . Al Shugart. Dave Scott . and Otis 
Page will provide direct coverage of major potential customers who have 
inmediate and large requirements. 

The second phase of the build up in the selling activity will be to 
bring on board twO additional technical sales support people in September. 
This schedule w~y be improved7 depending upon the response indicated at 
the National Computer Conference. These two individuals will be the basis 
for the Techni ca 1 Support functi on whi ch \'Ii 11 provi de both cus tamer and 
direct sales assistance in applying the Diskette product line to the func­
tional application requirements of prospective customers . 

As a resul t of the contacts made at the New York Conference and the 
results of the selling activity through July . a number of SA 900 evalua-



• 

• 

• 

tion units will be provided to prospective customers by July 16. 1973 . 
The plan is to build ten evaluation units. These units will be loaned 
to selected prospects for a period not to exceed a month . This plan will 
allow the placement of evaluation units with up to forty prospecti ve cus ­
tomers in the period July through November . 

The SA 3900 Storage Facility will be announced on October 5. 1973. 
The SA 3900 announcement will include the SA 960 series of Diskette Stor­
age Drive Modules and the SA 910 and SA 912 Control and Power Units. The 
announcement will be accompanied by appropriate functional specifications 
and prices, and a personal letter to individuals on the prospective cus ­
tomer list. This schedule may be improved . depending upon the knowledge 
gained about selected prospective customer requirements during the third 
quarter. 

The third phase of the build up of sales activity will be to estab­
lish direct sales coverage by adding three salesmen who will cover three 
geographical areas: The East. the Midwest. and the \~estern United States . 
The Eastern area will be comprised of the Boston area - which consists of 
Massachusetts and New Hampshire. the general New York City area including 
Connecticut and New Jersey. the general Philadelphia, Baltimore, Washington 
area, and Florida. The Midwestern area will be comprised of the general 
areas represented by Chicago, Minneapolis, Detroit and Texas. The Western 
area will consist of Seattle/Portland. the San Francisco Bay Area. the 
general Los Angeles/San Diego area and Denver/Phoenix. 

The fourth phase of the sales plan is oriented toward support of the 
SA 900 and the introduction of five new products in 1974. These products 
include the SA 940 series of Diskette Data Module Stations and the SA 300 
and SA 302 three hundred line per minute printers . The SA 940 Series will 
be announced on January 7. 1974. The SA 300 and SA 302 will be announced 
on April 1. 1974. Each announcement will be supported by appropriate docu­
mentation including functional specifications , prices, and brochures. 

There will be an announced capability on the SA 6000 Single and Dual 
Key Entry Systems on April 16. 1974. An equal capability will exist on 
July 1. 1974 for the SA 6200 Terminal Communications System and on October 
1. 1974 for the SA 6400 Small Business Systems. The SA 6000. SA 6200. and 
SA 6400 Series systems programs assume the availability of one or more 
large sources who will determine the announcement strategy of these systems. 
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MARKETING SCHEDULE 

FUNCTI ON 73 74 7 
1 I 2 I 3 I 4 I I 2 I 3 I 4 1 I 2 3 I 4 

Announce/FCS 
SA 900 and 901 DRIVE 4-16 10-1 

A S 
SA 900 Evaluation Units 7-15 

S 
SA 902 and 903 ORIVE 6-4 -4 

A 
SA 910 and 912 10-5 3-1 

CONTROLLER/POHER A S 

SA 3900 FACILITY 10- 5 3- 1 
A S 

SA 94X STACKER -7 7-1 
A S 

SA 300/302 PRINTER 4-1 11-1 
A S 

SA 6000 KEY ENTRY SYSTHI 4-16 9-6 
AC S 

SA 6200 BATCH TERfIIllAL 7-1 1- 3 
SYSTHI AC 

SA 6400 SMALL BUS IIlESS 10- 1 3-3 
SYSTEM AC S 

I 
Manpower Additions I 

, 
, 

MARKETING 2 
SALES 1 I I 
TECHNICAL SUPPORT I 1 1 2 

Legend: A - Announce. AC - Annou ce Capabi li ty. S - Sh i p , 
, 
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PROOUCT SUMMARY 

SA 900 Series 

SA 900 - Single Diskette Storage Drive - IBM Compatible 
SA 902 - Dual Diskette Storage Drive - I BI~ Compatible 
SA 901 - Single Diskette Storage Orive - Un iversal 
SA 903 - Oua1 Diskette Storage Drive - ·Uni versa1 
SA 910 - Diskette Storage Drive Control and Powe r 
SA 912 - Diskette Storage Drive Power 

SA 960 Series 

SA 960 - 2 Unit Diskette Storage Drive Module 
SA 961 - 3 Unit Disket te Storage Drive Modul e 
SA 962 - 4 Unit Diskette Storage Drive Module 
SA 963 - 6 Unit Di skette Storage Dri ve Module 

SA 940 Seri es 

SA 940 - Single Drive Diskette Data Module Station - IBM Compatible 
SA 941 - Sin91e Dri ve Diskette Data Module Station - Universal 
SA 942 - Two Drive Diskette Data Module Stati on - IBM Compatible 
SA 943 - Two Dri ve Diskette Data Module Station - Universal 
SA 944 - Dual Drive Diskette Data Module Stat i on - IBM Compati ble 
SA 945 - Dua l Drive Diske t te Data Module Stat ion - Uni versal 

SA 300 Seri es 

SA 300 - Buffered 300 LPM Printer 
SA 302 - Unbuffered 300 LPM Printer 
SA 340 - Keyboard 
SA 341 - 240 Character Display 
SA 342 - 960 Character Display 
SA 344 - 1920 Character Display 

SA 600 Series 

SA 600 - Single Key Entry Processor 
SA 602 - Dual Key Entry Processor 
SA 620 - Communicati on Tenminal Processor 
SA 640 - Smal l Business Processor 

SA 3900 - Diskette Drive Storage Facility 

Incl udes SA 900 Series and SA 960 Series 
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• 
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SA 6000 Series - Small Processing Systems 

SA 6000 - Key Entry System 
SA 6200 - Communication Terminal System 
SA 6400 - Small Business System 

Includes SA 900 , SA 960 , SA 600 , and SA 300 Series 
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Annual 
Quantity 

1-49 
50-99 

100-249 
250-499 
500-999 

1000 -

Annual 
Quantitl 

1-4 
5- 9 

10-24 
25 -

Annual 
Quantitx 

1-4 
5-9 

10-24 
25 -

Annual 
Quanti ty 

1-4 
5-9 

10-24 
25-99 

100-

Special 

Sped al 

Special 

SA 900 
750 
650 
600 
575 
550 

Bid 

SA 960 

50 
45 
40 

Bid 

SA 940 
3500 
3050 
2800 

Bid 

SA 300 

4000 
3800 
3600 
3500 

Special Bid 

SHUGART ASSOCIATES 
OEM PRICE LIST 

Diskette Products 
Series 900 

SA 901 SA 902 
800 1325 
695 1150 
640 1050 
610 1025 
580 975 

Series 960 

SA 961 SA 962 
60 70 
52 60 
48 55 

Series 940 

SA 941 SA 942 
3600 4200 
3150 3750 
2900 3500 

Printer Products 

SA 302 
3550 
3350 
3150 
3050 

SA 903 SA 910 SA 912 

1400 1200 225 
1215 1050 195 
1110 960 IBO 
lOBO 920 170 
1020 880 160 

SA 963 
90 
78 
72 

SA 943 SA 944 SA 945 
4300 4400 4500 
3850 3950 4050 
3600 3700 3800 



• FLEXIBLE DISK FILES 
ESTIMATE OF PROGRAM REQUIREMENTS 

POTENTIAL CUSTO~\ER LOW ESTIMATE HIGH ESTIMATE 

Addressograph-Mu1tigraph 5000 10000 
Basic/Four 5000 10000 
Beehive Terminals 5000 10000 
Burroughs 10000 20000 
Computek 5000 10000 
Computer Automation 5000 10000 
Computer Machinery 10000 20000 
Courier 5000 10000 
Oata Genera 1 10000 15000 
Oiebo1d 5000 10000 
DEC 15000 25000 
Entrex 5000 10000 
Four Phase 10000 15000 
General Automation 5000 10000 
Harris Display Terminals 3000 5000 
Hazeltine 3000 5000 
Hewlett Packard 5000 10000 
Honeywell 10000 15000 
Incoterm 5000 10000 
lnforex 10000 15000 

• ITT 5COO 10000 
Li tton ABS 3000 5000 
Lockheed 3000 5000 
f':ohawk 5000 10000 
National Cash 15000 25000 
01 i vetti 10000 20000 
Phil ips 10000 15000 
Pitney-Bowes 10000 15000 
Prime Computer _ 3000 5000 

~ 
3000 5000 
3000 5000 

Sanders 3000 5000 
Singer 10000 15000 
Sycor 10000 2COOO 
Tektronix 5000 10000 
Te 1etype 10000 15000 
Texas Instruments 3000 5000 
Un; vac 20000 30000 
~Iestern Union 10000 -15000 

Si emens 
CII 
Ni xdorf 
ICL 

• Honeywell 



• CONSOL IDATED FORECAST 
Shipments and Re venue 

DISKETTE STORAGE DRIVE 

73 74 75 1i 77 

Units Shi pped 75 6934 9000 9000 9000 
A.U.P. $750 5570 5475 $450 $400 
Reven ue (000) 56 3957 4275 4050 3600 

300 LPM PRINTER . 
Units Shipped 15 1315 1920 1920 
A.U. P. $3500 53100 $2700 52525 
Revenue (ODD) 53 4061 5184 4848 

MAS 
Units Shipped 200 2375 4380 4800 
A.U . P. $2310 53325 53300 53200 

• Revenue (000) 462 7901 14424 15446 

TOTAL REVENUE (SOOO) 56 4472 16237 23658 23894 

• 



• 
lQ 2Q 3Q 4Q 

Salary and Benefits 9 26 37' 59 

Expenses: 

Travel 1 15 21 21 
Oemo Units - 30 - -
Adverti s i n9 2 13 15 15 
BrochtJr.es - 3 3 -
Entertainment - 3 3 3 
Telephone 1 2 2 2 
Supplies - 1 - -
Furniture 3 3 4 

SUBTOTAL 13 96 84 104 

Printer - - - -
HAS - - - -
TOTAL 13 96 84 104 

• MARKETIilG OPERATING PLAN 
(SOOO's) 

1973 1 2~ 3~ 4 

131 68 68 68 68 

58 21 21 21 21 
30 - - - -
45 15 15 15 15 
6 - - - -
9 3 3 3 3 
7 3 3 3 3 
1 1 - 1 -

10 - - - -

297 III 110 111 110 

- 15 15 15 15 

- 46 46 46 46 

297 172 III 172 171 

• 
1974 1975 1976 1977 

272 292 309 334 

84 84 84 84 
- - - -

60 60 60 60 
- - - -

12 12 12 12 
12 12 12 12 
2 2 2 2 
- - - -

442 462 479 504 

60 30 20 10 

184 193 143 153 

.686 685 642 667 
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• DOCUMENTATION PLAN 

• 

• 
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ASSUMPTIONS 

SA900, SA9IO/9Il, SA940 and SA300 

DOCUMENTATION: 

30 days to ,;rite 

" 3D days to pri nt 

ADVERTISING: 

15 days to write 

30 days to print 

programmed thru June 1974 

PRESS RELEASE: 

I week to write 

3 days to release 

DOCUMENTATION: 

60 days to write preliminary 

preliminary at announce 

complete,documentation at ship 

" 

" 

" 

" 

" " 

, 

, 

one set of dates used for complete documentation package 

" 

" 

, 

, 



• • • 
ADVERTISHIG PROGRAM 

MAY JUNE JULY AUGUST SEPTEI"BER OCTOBER NOVEfolBER 

INITIATE: 4/11 4/1B 5/14 6/18 7/23 8/20 9/24 

C0I4P LETE: 4/26 5/7 6/4 7/9 8/6 9/3 10/8 

PRINT: 5/25 6/4 7/2 8/6 9/3 10/1 11/5 

TH EME: SHUGART .AlIW 98!' SHUGART SHUGART SHUGART 3900 ) 3900 
SA 900 SHUGART 900/902 900/902 900/902 ) 910/912 910/912 
DI SKETTE DISKETTE DISKETTE DISKETTE DISKETTE 900/902 900/902 
RELIABILITY SA 900 SHUGART SHUGART 

RELIAB I LI TY - ~ 

DEC. JAN. FEB. MARCH APRIL MAY JUNE 

INITIATE: 10/22 11/26 12/24 1/21 2/18 3/25 4/22 

CO~nETE: 11/5 12/10 1/7 2/4 3/4 4/8 5/6 

PRINT: 12/3 1/7 2/4 3/4 4/1 5/6 6/3 

THH1E : 900/902 0014 001'1 900/902 300 LPM 300 LPI·l 900/902 
FACILI TY DDM STATION 00l~ STATI ON DDM SHUGART SHUGART DDM STATION 
910/912 DISKETTE 2 DISKETTE 2 DDM STATION 900/902 900/902 -300 LPM 
DISKETTE SHUGART 900/902 DDl1 STATION DDM STATION SHUGART 
SHUGART 



• PRESS RELEASE PROGRAM 

INITIATE COMPLETE RELEASE 

SA900 ANNOUNCEMENT 4/4 4/11 4/16/73 

DLJ ARRANGEMENT 1 

SA902 ANNOUNCEMENT 5/24 5/31 " 6/4/73 

SA3900 ANNOUNCEMENT 9/19 9/26 10/1/73 

SA940 ANNOUNCEMENT 12/26 1/3 1/7/74 

SA300 ANNOUNCEMENT 3/20 3/27 4/1/74 

• 
Miscellaneous Activities: 

~~ve to new facilities 

" 

Move to new space 

" 

" 
" 



• • • OOCUHE riTATION PROGRAH 

SA 900 ' A "vf~U ' A 94U SERIES PRiNTER 

INIT . CO:·IP. PRINT. INIT . CONP. PRItIT INIT . COMPo PRINT INIT . COMP o PRINT · 

BROCHURES 2-1_74 
t; ~ . 

4-11-73 4-26-73 5-23-73 8-15-73 9-3-73 10-1-73 11-16-73 12-7-73 1-7-74 2-25-74 3-25c74 . 
ILL. PARTS CAT. 8-1-73 9-3-73 10-1-73 1-2-74 2-1 -74 3-1-4 5-1-74 6-3-74 7-1-74 9-2-74 10-1-74 11-1-74 

OEM MANUAL 4-4-73 5-4-73 6-4-73 8-15-73 9-3-73 10-1 -73 11-16-73 12-7-73 1-7-74 2-1-74 2-25-74 3-25-74 . 

LOGIC ~IANUAL 8-1-73 9-3-73 10-1-73 1-2-74 2-1-74 3-1-74 5-1-74 6-3-74 7-1-74 9-2-74 10-1-74 11-1-74 . 

~A I NT . 1·IANUAL 8-1-73 9-3-73 10-1-73 1-2-74 2-1-74 3-1-74 5-1-74 6-3 -74 7-1-74 9-2-74 10-1-74 11-1-74 

I Bri CO[.1P . 1·IAN . 4-4-73 5-4-73 6-4-73 8-15-73 9-3-73 10-1-73 11-16-73 12-7-73 1-11-74 - - -
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DOCUMENTATION PROG~~ 

~.AS STRATEGY 

SA600/602 

OEM Manual 
Logic Manual 
Ill . Parts Catalog 
Maintenance Manual 
3741 Microprogram 
3742 Microprogram 

SA620 

OEM Manual 
Logic Manual 
Ill. Parts Catalog 
Maintenance Nanual 
3735 Microprogram 
2770 Microprogram 
2780 Microprogram 
Microprogramming Manual 

SA640 

OEM Manual 
logic I/.anual 
Ill . Parts Catalog 
~aintenance Manual 
mcroprogralTlTling Manual 
Small Business Microprogram 
RPG . Compiler 
Sort 
Disk to Oisk Utility 
Disk to Print Utility 

Int. 

2/18 

5/1 

8/1 

Pre. Com . 

4/16 9/6 

7/1 1/3 

lOll 3/3 



PUBLICATIONS 

• SCHEDULE OF EVENTS 

?!?11 APRIL 73 

4/4 Initiate SA900 OEM Manual 'h~ 
4/4 Initiate )1_ SA900 fress Releas~ 

~. 4/4 Initiate IBM Compatibility Manual 

4/11 "Initiate X SA900 Brochure . 

4/11 Complete \ SA900 Press Release 

4/11 Complete X SA900 Advertising for May 
• 

4/16 Release ~ SA900 Press Release 

4/18 Complete SA902 Press Release for June 

4/26 Complete ~ SA900 Brochure Writing 

• 4/26 Complete )( SA900 Advertisement for May 

MAY 73 

IBM Compatibility Manual 6>~~ s~~ 5/4 Complete 

5/4 Complete SA900 OEM Manual ~J.,y~J ' 
5/7 Complete SA902 Advertisement for June 

5/14 Initiate 900/902 Advertisement for July 

5/23 Print SA900 Brochure 

5/24 Initiate SA902 Press Release 

5/25 Print SA900 Advertisement for May 

5/31 Complete SA902 Press Release 

• 
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JUNE 73 

• 6/4 Print SA900 OEM Manual 

6/4 Release SA902 Press Release 

6/4 Print IBM Compatibility Manual 

6/4 Complete 900/902 Advertisement for July 

6/4 Print 902 Advertisement for June 

6/18 Initiate Advertisement for August 

JULY 73 

7/2 Print 900/902 Advertisement for July 

7/9 Complete Advertisement for August 

7/23 Initiate Advertisement for September 

• AUGUST 73 

8/1 Initiate SA900 Illustrative Parts Catalog 

8/1 Initiate SA900 Logic Manual 

8/1 Initiate SA900 Maintenance Manual 

8/6 Print Advertisement for August 
• 

8/6 Complete Advertisement for September 

8/15 Initiate SA910/912-SA3900 Brochure 

8/15 Initiate SA910/912-SA3900 OEM Manual 

8/20 Initiate Advertisement for October, SA3900 System 

• 



SEPTEMBER 73 

• 913 Print Advertisement for September 

9/3 Complete SA900 Il lustrative Parts Catal og 

9/ 3 Complete SA900 Maintenance Manual 

9/3 Complete SA900 Logic Manual 

9/3 Complete SA910/912-SA3900 Brochure 

9/3 Complete SA910/912-SA3900 OEM Manual 

9/3 Complete SA910/912-SA3900 IBM Compatibility Manual 

9/3 Complete Ad.ertisement for October . SA3900 System 

9/19 Initiate SA3900 Press Release 

9/24 Initiate Advertisement for November 

9/26 Complete SA3900 Press Release 

• OCTOBER 73 

lOll Print SA900 Illustrative Parts Catalog 

10/1 Release SA3900 Press Release 

lOll Print SA900 Logic Manual 

lOll Print SA900 Maintenance Manual 

10/1 Print SA910/912-SA3900 Brochures 

lOll Print SA910/912-SA3900 OEM Manual 

10/1 Print SA910/912-SA3900 IBM C~~patibility Manual 

lOll Print SA910/912-SA3900 Advertisement 

10/8 Complete Advertisement for November 

10/22 Initiate Advertisement for December 

• 



NOVEMBER 73 

• 11/5 Print Advertisement for November 

11/5 Complete Advertisement for December 

11/16 Initiate SA940 Brochures 

11/16 Initiate SA940 OEM ft.anua 1 

11/16 Initiate SA940 IBM Compatibility Manual 

11/26 Initiate Advertisement for January 

DECEMBER 73 

12/3 Print Advertisement for December 

12/7 Complete SA940 Brochure 

12/7 Complete SA940 OEM Manual 

• 12/7 Complete SA940 IBM Compatibility Manual 

12/10 Complete Advertisement for January 

12/24 Initiate Advertisement for February 

12/26 Initiate SA940 Press Release 

• 



JANUARY 1974 

• 1/2 Initiate SA910/912-SA3900 Illustrative Parts Catalog 

1/2 Initiate SA910/912 -SA3900 Logic Manual 

1/2 Initiate SA910/912-SA3900 Maintenance Manual 

1/3 Complete SA620 Documentation 

1/3 Complete SA940 Press Release 

1/7 Print Advertisement for January 

1/7 Complete Advertisement for February 

1/7 Print SA940 Brochures 

1/7 Print SA940 OEM Manual 

1/7 Print SA940 IBM Compatibility Manual 

1/21 Initiate Advertisement for March 

• FEBRUARY 1974 

2/1 Complete SA910/912-SA3900 Illustrative Parts Catalog 

2/1 Complete SA910/912-SA3900 Logic Manual 

2/1 Complete SA910/912-SA3900 Maintenance Manual 

2/1 Initiate SA300 Brochure 

2/1 Initiate SA300 OEM Manual 

2/4 Print Advertisement for February 

2/4 Complete Advertisement for March 

2/18 Initiate Advertisement for April 

2/18 Initiate SA600/602 Documenta tion 

'. 2/25 Complete SA300 Brochure 

• 2/25 Complete SA300 OEM Manual 



rLARCH 1974 

• 3/1 Print SA910/912-SA3900 Illustrative Parts Catalog 

3/1 Print SA910/912-SA3900 Logic Manual 

3/1 Print SA910/912-SA3900 Maintenance Manual 

3/4 Print Adverti sement for ~larch 

3/4 Complete Advertisement for April 

3/20 Initiate SA300 Press Release 

3/25 Initiate SA300 Press Release for May 

3/25 Print SA300 Brochure 

3/25 Print SA300 OEM Manual 

APRIL 1974 

• 4/1 Print Advertisement for Apri l 

4/B Complete Advertisement for May 

4/12 Initiate Advertisement for June 

4/16 Prelim. SA600/602 Documentation 

• 
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~.AY 1974 

5/1 

5/1 

5/1 

5/1 

5/6 

5/6 

JUNE 1974 

6/3 

6/3 

6/3 

6/3 

JULY 1974 

7/1 

7/1 

7/1 

7/1 

Initiate 

Initiate 

Initiate 

Initiate 

Print 

Complete 

Print 

Complete 

Complete 

Complete 

Print 

Print 

Print 

Prelim. 

SAS40 Illustrative Parts Catalog 

SA940 Logic Manua l 

SA940 Maintenance Manual 

SA62D Documentation 

Advertisement for ~4Y 

Advertisement for June 

Advertisement for June 

SA940 Illustrative Parts Catalog 

SA940 Logic Manual 

SA940 Maintenance Manual 

SA940 Illustrative Parts Catalog 

SA940 Logic Manual 

SA940 Maintenance Manual 

SA620 Documentation 

. 
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SEPTEMBER 1974 

9/2 

9/2 

9/2 

9/6 

OCTOBER 1974 

10/1 

10/1 

10/1 

10/1 

NOVEMBER 1974 

11/1 

11/1 

11/1 

Ini ti ate 

Initiate 

Initiate 

Complete 

Complete 

Complete 

Complete 

Prel im. 

Print 

Print 

Print 

SA300 Illustrative Parts Catalog 

SA300 Logic Manual 

SA300 Maintenance Manual 

SA600/602 Documentation 

SA300 Illustrative Parts Catalog 

SA300 Logie 'Ianual 

SA300 Maintenance Manual 

SA640 Oocumentation 

SA300 Illustrative Parts Catalog 

SA300 Logic Manual 

SA300 Maintenance Manual 
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• OPERATIONS PLAN OUTLINE 

Section 0.0 Introduction 

Section 1.0 Product Descriptions 

Section 2.0· Schedules 

Section 3.0 Product Cost Analysis 

Section 3.1 Drive Program 

Section 3.2 Printer Program 

Section 3.3 Processor Program 

Section 3.4 MAS Program 

Section 4.0 Operations Summary 

Section 4.1 Expenditures 

4.1.1 Labor and Material 

4.2.2 Capi ta 1 Equipment 

Section 4.2 Manpower 

Section 5.0 Facility Requirements 

Section 6.0 Ri sks/Exposures 

• J 
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3.0 PRODUCT COST ANALYSIS 

• 

• 



• 3.0.1 

• 

• 
-

Product Cost Analysis 

3.0.1.1 Introduction 

The essence of an Operations Plan is the product cost 
analysis . Most Operations Plans are based upon macro 
estimates r/hich employ a percentage extrapolation 
technique to determine major cost components such as 
manufacturing technical support, warranty , engineering 
support, material burden, etc . After the extrapolations 
are established - an algorithmic exercise which in many 
instances requires extrapolations on extrapolations -
a contingency factor (often referred to as an ignorance 

" factor) is applied to justify all approximations . 

3.0 .1.2 

Although the use of macro estimates are appropriate in 
many situations, it is highly desirable, r/here possible, 
to use an approach \,/hich provides substantially more 
detail and consequently a more accurate cost analysis . 
The approach utilized by Shugart Associates in preparing 
its product cost analysis is based upon a "micro" analysis 
technique. A umicro" analysis requires a significant 
amount of time; the fact that a micro analysis can be 
performed at all implies a thorough understanding of not 
only the product . but the entire development . release, 
manufacturing and support cycles . 

Algorithm 

A micro analysis starts from basic fundamentals such as 
the ultimate direct labor and material contained in the 
product . (Ultimate implies that no further cost improve­
ment can be achieved . The unit number at which the 
ultimate cost is reached is a function of both the time 
the product has been in production and the cumulati~ 
number of units built.) The ultimate material and labor 
can be analyzed by part number, subassembly . assembly. 
function, etc. For this analysis, since a "Build Tree ll 

for each product has not been established . the material 
and labor is analyzed by function. In a11 instances the 
estimates are very conservative. as exemplified by the 
comparision between the projected estimates and the actual 
quotes received to -date on the Flexible Disk Drive . 

Once the labor and material is estimated. the direct 
labor and material costs as a function of time are 
calculated from the production schedule and learning 
curves. Vlith adjustments for the material and labor pipe 
li nes and production efficiency. Al l assumptions (e .g. 
labor pipe) and definitions are contained in a section 

-

'. 



• 

• 

• 
--

at the front of each Cost Analysis. For all products 
a learning curve with a slope of .8 for material and 
labor is used . This is a typical learning curve for 
EDP equipment, obtained from past product data . (A 
learning curve for each product is contained in the 
appendix of each section of the Cost Analysis. It 
defines the labor and material cost as a function of 
unit number normalized to the cost of the ultimate 
unit cost . ) 

By definition , direct labor implies all labor employed 
in the assembly . test, shipping, etc. of the product 
(i . e . "hands on ll labor) . 

There is also Indirect Labor, such as Engineering, 
Product Control , Purchasing, Administration , and so 
forth. Hith a "macro" analysis, Indirect Costs would 
be estimated as a percentage of Direct Costs. With 
the "micro" analysis approach however, the Indirect 
Costs are calculated by defining by function and within 
that function, the skills required as a function of time 
and the cost of that skill (salary). 

EC Scrap and Rework, and Capital Equipment are calculated 
in a like manner, starting with fundamentals such as an 
EC proj ecti on or deta i1 ed tool i ng requ i rements and work; ng 
fOr'.'lard to obtain these cost factors in total, and as a 
function of time. 

warranty Costs are calculated from a UI (Unscheduled 
Interrupt) rate. 't/hich is a function of time, and an 
estimate of the direct labor and material cost of the 
replacement parts. adjusted for t he learning curve. From 
the UI rate and direct labor and material costs. the total 
warranty cost as a function of time is calculated assuming 
a three-month warranty period and an indirect cost (burden) 
appropriation . 

The following chart illustrates the Cost Analysis 
procedure employed . 



• 
Direct "Iaterial I + 

Ultimate Haterial Cost 
3% Cost Increase/Year after '74 
Progress - slope of 0.8 

Indi rect Labor 

• PRODUCT COST Arlfo.L YS I S 

Direct Labor 

Ultimate Labor Estimate 
Effectivity Factor 
5~ Labor Cost Increase/Year after 
Progress - s l ope of O.B 

= 

~. 

+ Indi rect Expense = 

• 
Total Direct Hfg. Cost 

} 

Total Indirect Cost 
} 

Devel opmen t Sa l ar ies + 7~/yr after 73 """""'-Development Expense/Hard"ar~ 
'~fg . Tech Support Sa I ar i es + 7%/yr after 73 I1fg . Tech Support Expense 
Producti on Support Salaries + 71,/yr after 73 Production Support Expense 
Admi nistration Sa l aries + 7%/yr after 73 Administrative Expense ----

Total Direct Mfg . Cost + Tota l Indirect Cost + EC Scrap & Rework Costs = Tota l 11anufacturing Costs 

% of Total Direct flfg . 
Costs. ~ 

-
Total Nfg . Cost + Capita l Equipment/Tooling =ITotal Product Cost I 



• 3.0.1.3 

• 

• 

Organization of Results 

The results are organized in such a manner as to 
present the summary info~lation for each section 
first , followed by the data supporting the SUlmlary . 
As an example, the Total Mamufacturing Cost/Expenditure 
SChedule summarizes all expenditures (except capital 
equipment and warranty) in total and as a function of 
time; it includes Direct Costs. Indirect Costs, and 
EC Scrap and Rework Costs . Each one of these cost 
components has its own section with a further breakdown 
showing all the detailed cost components included . For 
example the section on Direct Costs has a summary and 
one breakdo~m for Material Costs and another for Labor 
Costs; the labor is further broken down showing the 
requirements in time by function and group. 

The following illustrates the cost breakdown for 
Section 3. 1. 



, 
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Product Cost 
SUI11T1ary 

(3.1.3 . 1) 

• Cost Breakdown for Section 3.1 

Total Manufacturing 
Cost 

(3 .1.3 . 2) 

Capital 
Equipment 

(3 .1. 7) 

warrant.y Costs 
(3 .1.8) 

Total Direct 
Manufacturing Costs 

(3.1.4.1) 

Total Indirect 
Costs 

(3.1.5.1) 

EC Scrap and 
R.,/Ork Cos ts 

(3 .1.6.1) 

• 
Direct Material 

[

Expenditures 
(3.1.4 . 2) 

Direct Manpower! 
Expenditures 

(3. 1. 4 .3) 

Indirect Labor 
Expend i tures 

(3.1. 5. 2) 

Indirect Expense 
Expend i tures 

(3. 1. 5.4) 



• 

• 

• 

3.0.1 .4 Quantity Sensitivity Analysis 

• 

An analysis to determine the sensitivity of AUC 
(Average Unit Cost) with total program quantity was 
performed on all programs except MAS. In each instance 
the procedure was the same; the last three years of 
production were either halved or doubled to determine 
the effect on AUC . 
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3. 1 PRODUCT COST ANALYSIS 

DRIVE PROGRAJ.1 
S/A 900 

S/A 901 

S/A 902 

S/A 903 
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3 . 1 . 1 

3 . 1.2 

3. 1.3 

3 . 1 . 4 

3 . 1 . 5 

3.1.6 

3 . 1.7 

3 . 1 . 8 

INDEX 
Sect i on 3 . 1 

Assumptions/Definitions 

Production Schedule 

Summa ry 

3.1.3 . 1 
3 . 1 . 3.2 
3:1 . 3.3 

Product Cost Summary 
Total Manufacturino Cost/Expenditure Schedu l e 
Unit Cost vs . Unit ' Number (Non - Cumulative) 

Direct Costs 

3 . 1.4 . 1 Total Direct ~~anufactllrino Costs 
3 . 1.4 . 2 Direct ~aterial Exnenditures 
3.1 . 4.3 Direct Manpower/FxDenditures 
3.1.4.4 Direct Labor Hours by GrouD 
3.1.4 . 5 Direct Labor Hours b.v Function 

Indirect Costs 
3 . 1.5.1 
3 . 1 . 5.2 
3 . 1.5.3 
3 . 1 . 5.4 
3.1 . 5.5 
3.1.5 . 6 

EC Scrap 
3 . 1.6.1 
3.1.6 . 2 

Capital 
3.1.7.1 
3.1.7 . 2 
3 . 1.7.3 

Total Indirect Costs 
I nd i reet Labor Expenditures 
rndi reet Expense Expenditures 
Indirect Cost Breakdown 
Indirect Skill Schedule 
Indirect Salary Levels 

and Rework 

EC Scrap and Rework 
EC Scrap and Rework 
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