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Mar 10 to Ken Larsen: unanswered sales questions and communications
problems in the Sales Dept. (attached memo from Ted Johnson, dated Mar 9)

Mar 12 to Paul Chisolm, Mergenthaller Linotype: description and price
information for PDP-8 programmed for newspaper production

Mar 31 to John Leng: discussing the possibility of manufacturing PDP-8
computers in England

May 4 to John Fadiman: management of the German office

Jun 10 copy of letter from Nick Mazzarese to Joseph Onorato, MIT: possible
donation of M s PDP-1 to the Tech Model Railroad Club

Jun 11 to John Leng: explanation of efforts to deal with rapid sales and
manufacturing growth—institution of 6-month hiring freeze and plan to take over
controllership and revise and simplify accounting procedures

Jun 14 to District Director, Internal Revenue Service: amended estimate of
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Jun 14 to Comm. of Mass., Dept. of Corporations and Taxation: amended
estimate of state income tax

Jul 14 corrected proof of entry for S&P’s Register of Corporations

Aug 6 letters to placement managers announcing hiring of Harry Mann as
new treasurer and comptroller

Sep 24 to James B. Walsh, University of Rochester: explanation of discount
pricing policy




Oct 8 to Edward B. Roberts, Research Program on the Management of
Science and Technology, MIT: Research Program on New Enterprise Formation
questionnaire to former Lincoln Lab people who formed new enterprises

Nov 2 to Prof. Harold H. Rossi, Columbia University College of Physicians
and Surgeons: explanation of production and delivery delays for PDP-8













Conover-Mast Publications, Inc.

Conover-Mast Building / 205 East 42nd Street / New York, N.Y. 10017 / (212) 689-3250

December 1%, 1965

Mr. Kenneth H. Olsen
President

Digital Equ pment Corporation
Maynard, Massachusetts Ol754

Dear Mr. Olsen:

It is a real pleasure to invite you to be the guest of Conover-Mast at the
American Business Press 15th Annual State of the Nation and Silver Quill
Award Dinner to be held in Washington, Thursday, January 27, 1966.

This has become one of the nation's most memorable events. Senators
Everett McKinley Dirksen and Michael Mensfield, the Senate Minority and
Majority lLeaders, will be presented with the 1965 Silver Quill Award.

The Republican and Democratic Senate leaders -- of opposite political
parties but public-spirited colleagues -~ were chosen for this extraor-
dinary dual award for their "distinguished Congressional service,
particularly during the period of unusual legislative and national
urgency of the past two years.,"

Cabinet members, national legislators and other outstanding leaders in
government, science and business will be present and will participate
in a panel on the "State of the Nation."

Conover-Mast publishers and your other friends in this organization will
be on hand to greet you. We sincerely hope it will be convenient for
you to be our guests. It will be & pleasure to see you and we know you
will find it most enjoyable.

We will want you to be with us, of course, at the Conover-Mast cocktail
perty preceding the Dinner, and at the "nightcap” party following the
Dinner. All functions will be held in The Sheraton-Park Hotel, Washington.
Cocktails w L1 begin at 5:30 in the Cotillion Room. The Dinner and Award
Presentation will start at 7 P. M. sharp in the Grand Ballroom. After
the T° :r and Award ceremonies we will return to the Cotillion Room for

"nightcaps."

Thank you for letting us know, as soon as possible, whether we can count
on your being with us.

[ JE [NSRSI I, Y

HC :mc
BOATIN JUSTRY CONOVER-MAST PURCHASING DIRECTORY MiLL & FACTORY .
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23 Concord Street
Maynard, Mass,
November 22, 1965

Mr, Kenneth H, Olsen
President
Digital Equipment Corporation

147 Main Street

Maynard, Massachusetts 01754

Dear Sir,

This is a request for reinstatement in your company,

Recently, I was absent for a period of eight days due to a severe cold.
During that time each of my fellow workers, Messrs. King, Mc Donough and
Sambuchi were asked to act as guard at the Thompson St. parking lot (lower)
for the women leaving work at 10:00PM. They went out several times and then
refused to go in the future, Because they refused it was decided I was the
ideal person to assume the duty; because of the four 'Daddy Shift' workers,

I worked until 10:30PN,

Upon my return Mr, Hermel Cassivi told me of the assignment, That night I
performed the guard duty but with the next opportunity to talk to Mr. Cassivi
about it, I informed him of my refusal to continue, He replied the matter would
be brought to the attention of Mr. John Culkins,

When Mr. Culkins approached me concerning this matter I told him of my refusal
but offered the suggestion that if a shelter with heat was at the parking lot
gsite I would be willing to do the guard assignment, Mr. Culkins said it was
an idea worth thinking about and lef’ it at that.

The next evening, Mr. Culkins was waiting for me when I arrived and said either
do the assignment or leave the company., Then I requested an interview with
someone with more authority and was sent in to see Mr. Maynard Sandler,

Mr. Sandler insisted I was hired to perform any duty given to me even if it

had nothing to do with cleaning, etc..
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I could see after talking with him awhile that he would not listen, which was
an unhappy discovery.
Until this experience I had been pleased to be associated with Digital, I have
a need for the job and feel my attendance record should prove this,
The following are reasons why I feel my release was unnecessary:
1. Hired for cleaning, etc..
2. If others can refuse an assignment, why can't I and why should I be given
the wltramatum? Shouldn't the first man asked be given the ultramtum first?
3. I am not the junior man! Senority should count.,
4. My attendance record rates either first or second in comparision with
my fellow 'Daddy Shift! workers,

Please give this letter your consideration,

Respectfully yours,

James B, Cutter
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MAYNARD, MASS. 01754
TYinoaks 7-8822 TWX MAYN 816
December 1, 1965

Dr. Donald F. Wann

Department of Electrical Engineering
School of Engineering & Applied Sciences
Washington University

St. Louis, Missouri

Dear Dr. Wann:

It was with great pleasure that Digital Equipment
Corporation donated to Washington University, School of
Engineering and Applied Sciences, the PDP-5 computer. We
hope that the students and faculty at Washington University
will find many needs and uses for the PDP~5. In the future
we hope the association with Digital Equipment Corporation and
Washington University will continue.

For purposes of the Ford matching grant, the cost of the
PDP-5 computer with the ASR-33 teletype-writer, paper tape
reader and punch is $27,000.

If there are any other areas in which Digital Equipment
Corporation can be of assistance, please feel free to call upon

us at any time.

Sincerely yours,

Morton E. Ruderman
Applications Engineer

MER:dc
/

CC: K. Olsen - Digital Equipment Corp.

M. Huntsinger - Comptroller
Washington University
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In summary then, the basic automated typesetting system consists
of:

1. A number of operators punching tape on keyboards or per-
forators.

2. A computer that reads unjustified tape and punches justi-
fied-hyphenated tape containing the copy and all the con-
trol codes appropriate to the type of typesetting machine
to be used.

3. Either hot-metal or photo~composition typesetting machines
capable of running from paper tape.

The type of typesetter used depends on the quantity and quality of
the printing job and the type of printing press that will turn out
the end product.

Keyboards that can be used to generate tape for our System:

1. Fairchild Standard
2. Fairchild Multi-face
3. Dura-Mach-10

4. Flexowriter

5. Stor-Parts

6.

Any non-counting 6-level TTS tape generating keyboard

Hot Metal Line Casting Machines We Can Drive:

1. Mergenthaller's - Comet up to 10 lpm

a) Photon's Textmaster 30 lines/minute
b) Mergenthaller's Linofilm "Quick" 16 lines/minute
¢) A.T.F.'s Model B-8 10 lines/minute

Our basic program is a straight text program that generat : 6-
1 v L TTS tape as output. We are consideving the following

changes and developments:




Development of a program with the capability to set Dis-
play Ad guts on machines such as:

a) Photon Addmaster
b) Mergenthaller Linofilm

Development of a program with the capability to set text
matter and produce a punched tape compatible with the
following non-standard tape driven devices:

a) Alpha-type - photo unit 16 lines/minute
(being written now)

b) Monotype - photo unit 10 lines/minute

c) Monotype - hot metal unit 8 lines/minute




EXECUTIVE OFFICE
M I L WAU K E E W I S CONZSI N 315 N, 12TH STREE

MILWAUKEE 1, WISCONSI
PHONE: BROADWAY 1-780

Dear Sir:

The literature that you recently requested is enclosed. We hope that you will
find it interesting and helpful -- and that Cutler-Hammer products may be able to give
you that ‘‘something extra’’ for which they are known.

If you have any questions or desire further information on any Cutler-Hammer
products, our local sales office, indicated below, is at your service.

Thank you for your interest.
Yours very truly,

' CUTLER-HAMMER, Inc.

YOUR NE* ~7ST CH
OFF.L.2 1S AT

CUTLER-HAMMER, INC., « DIVISIONS: AIRBORNE INSTRUMENTS LABORATORY - Jnarcr SCALE « SUBSIDIARIES: UNI-BUS, INC.

~CUTLER-HAMMER INTERNATIONAL, C.A. « ASSOCIATES: CANADIAN CUTLER-HAMMER, LTD.-CUTLER-HAMMER MEXICANA, 5. A.




CUTLER-HAMMER SALES OFFICES

ALABAMA .
BIRMINGHAM 35223................... 15 Office Park Circle — 205 871-1166
MOBILE....... c/o 1000 Howard Ave., New Orleans, La. 70113 — 205 432-8910
ARIZONA
PHOENIX 85012.. 1741 E. Thomas Road — 602 279-0031

CALIFORNIA
FRESNO 93703 1244 N. Mariposa St. — 209 268-3301
LOS ANGELES 900272.... 6431 Bandini Blvd. — 213 723-8391
OAKLAND. . ... /0 1661 industrial Way, Belmont, Calif. 94002 — 415 834-1580
RIVERSIDE 92501 8237 Sherwood PJ. — 714 688-2860
SACRAMENTO 95807 ...1331 “T" Street — 916 446-4827
SAN DIEGO 92103 .3780 5th Avenue — 714 298-5432
SAN FRANCISCO. .1661 Industrial Way, Belmont Calif. 94002 — 415 591-7361

COLORADO
DENVER 80223.................... 1030 West Ellsworth Ave. — 303 222-3628

CONNECTICUT

HARTFORD. .500 Silas Deane Hwy., Wethersfield. Conn. 06109 — 203 563-0104
NEW HAVEN...c, 0 500 Silas Deane Hwy., Wethersfield, Conn,
06109 — 203 787-3622

DISTRICT OF COLUMBIA

WASHINGTON........ 8055 13th St., Silver Spring, Md. 20910 — 301 587-5952
FLORIDA
JACKSONVILLE 32211...........ooiiuiey 6957 Lillian Rd. — 305 725-2845

ORLANDO..... 1320-8 Palmetto Ave., Winter Park, Fla. 32789 — 305 647-7508

PALM BEACH.......217 So. 57th Way, Hollywood, Fla. 33023 — 305 989-8086
TAMPA 33609...........ccooiviint, 2909 Bay to Bay Blvd. — 813 893-5493
GEORGIA

ATLANTA 2115 American Industrial Way, Chamblee, Ga. 30005 — 404 451-2331

ILLINOIS

CHICAGO....... 2375 Touhy Ave., Elk Grove Village, 11l. 60007 — 312 4331910

PEORIA 61602............ .301 S. Adams Street — 309 674-4131

ROCKFORD 61103 1404 N. Main St. — 815 965-9469
INDIANA

HAMMOND 46324

INDIANAPOLIS 4620!

SOUTH BEND 46615
IOWA

DAVENPORT 52801................ccouon. 220 Main Street — 319 323-8057
KANSAS

WICHITA 67203...................... 1818 W. Douglas Ave. — 316 363-5216
KENTUCKY

LOUISVILLE 40207......................... 195 Colony Way — 502 896-1786
LOVISIANA

BATDN ROUGE ¢ /o 1000 Howard Ave., New Qrleans. La. 70113 — 504 348-1212
NEW ORLEANS 70113. 00 Howard Ave. — 504 522-3691
SHREVEPORT 71104 221C Line Ave. — 318 424-1505

6719 Calumet Avenue — 219 931-8890
..2511 E. 46th Street — 317 546-4096
435S, lronwood Dr. — 219 288-0601

MARYLAND
BALTIMORE.............. 320 Hillen Rd., Towson, Md. 21204 — 301 825-6041
MASSACHUSETTS
BOSTON............ 415 Western Ave., Brighton, Mass. 02135 — 617 254-6210
SPRINGFIELD. ... .83 Parkside St., Longmeadow, Mass. 01106 — 413 567-885}1
WORCESTER.....c 'o 415 Western Ave., Brighton, Mass. 02135 — 616 757-4842
MICHIGAN

DETROIT 48238...
GRAND RAPIDS 49!
SAGINAW 48602

MINNESOTA
MINNEAPOLIS 55406................ 4439 Hiawatha Avenue — 612 721-4453

MISSOURL

KANSAS CITY 64112
ST. LOUIS 63130

15427 Woodrow Wiison Avenue — 313 883-1600
...... 733 Alger Street, S.E. — 616 243-0152
529 W. Genesee Ave. — 517 755-0417

4916 Main Street — 816 931-2787
8118 Page Blvd. — 314 429-7711

NEBRASKA
OMAHA 68104.............ooiiiiinnsn 6926 Maple Street — 402 553-6553

NEW HAMPSHIRE
MANCHESTER 03101..

NEW JERSEY

..306 Pickering Street — 603 622-8550

..370 Chestnut St., Union, N. J. 07083 — 201 687-4433
1432 Brunswick Avenue — 609 695-6763

NEW
TRENTON 08614.

NEW MEXICO
ALBUQUERQUE 87110........ 1405 “D" San Mateo Blvd., N.E. — 505 268-7190

NEW YORK
ALBANY 12207...

90 State Street — 518 434-4242
BUFFALO 14225.. ...3385 Harlem Road — 716 836-4444
MELVILLE...... c/o 733 N. Third Ave., New York, N. Y. 10017 — 692-7499
NEW YORK 10017.......c.ccoonniiinnnnn 733 Third Avenue — 212 687-0707
NO. SYRACUSE 1321 . . .Northern Lights Office Park — 315 455-6631

NORTH CAROLINA
CHARLOTTE 28203. ...
GREENSBORO 27408..

OHIO
AKRON 44313........
CINCINNATI 45218.

CLEVELAND 44107..
COLUMBUS 43212

2800 W. Market St. — 216 836-9711

11322 Suuthland Road, Forest Park — 513 825-5252
..1521 W. 117th Street — 216 221-0100

.. 1580 King Avenue — 614 486-2935
1221 Wilmington Ave. — 513 293-2117
TOLEDO ¢ ‘o 15427 Woodrow Wilson Ave., Detroit, Mich. 48238 — 313 §83-1600
YOUNGSTOWN 45512.............ceiis 5609 Market Street — 216 788-8751

OKLAHOMA
OKLAHOMA CITY 73112...
TULSA 74114

2241 N.W. 40th St. — 405 524-9945
..2570 S. Harvard Avenue — 818 747-7531

OREGON

PORTLAND 97214...............ccooiies 936 S. E. Ankeny — 503 234-6488
PENNSYLVANIA

ALLENTOWN 18104.......0.0cvvinnans 501 N. 17th Street — 215 437-4469

PHILADELPHIA. .
PITTSBURGH 15205
YORK 17401

RHODE ISLAND
E. PROVIDENCE c ‘0415 Western Ave., Brighton, Mass. 02135 — 617 254-6210

SDUTH CAROLINA

. 2 Radnor Station Bldg Radnor, Pa. 19008 — 215 878-0820
..2240 Noblestown Road — 412 922.2707
12 E. King Street — 717 854-9515

GREENVILLE 29607..............covnnns 2026 Laurens Road — 803 232-4639
TENNESSEE

KNOXVILLE 37921................. 1301 Hannah Ave., N.W. — 615 546-1480

MEMPHIS 38111...........cooeiiiiieae. 3340 Poplar Ave, — 901 458-2631

NASHVILLE 37204.. 2508-B Franklin Road — 615 298-1186

TEXAS
DALLAS 75247
EL PASO 79902..
HOUSTON 77006.
LUBBOCK 79408.

UTAH
SALT LAKE CITY 84i01.............. 253 Rio Grande Street — 801 328-0233

VIRGINIA
NORFOLK 23510. ...
RICHMOND 23230..
WASHINGTON
SEATTLE 98104
SPOKANE 99218
WEST VIRGINIA
CHARLESTON 25301................ 1018 Kanawha Bivd., £. — 304 343-4141

WISCONSIN
APPLETON 54913...
MILWAUKEE 53206...

9209 Chancellor Row — 214 631-3460

.1429 E. Yandell — 915 532-7047
1303 Montrose Blvd. — 713 526-1205
1926 34th Street — 806 744-4159

1309 Granby Street — 703 622-0462
3122 W. Clay Street — 703 353-4413

526 W. Wisconsin Ave. — 414 734-565]
2W. Capitol Drive — 414 442-7800, X2500














































INTRODUCTION

This is a proposal to establish a company for the sale and production
of specialized microcircuits for commercial and military applications.
These microcircuits will be produced by unique processes which evolved
from an intensive development program carried out over the past three
years. In addition to the development of processing techniques, a
line of microcircuit products have been designed and produced includ-
ing a complete line of circuit modules for use in the computer and
automation industries. These include sensitive amplifiers for signal
conditioning, modulator/demodulators, power amplifiers for driving 1,
3, and 5 watt motors and a microminiature servo amplifier for use in

a wide variety of instrumentation.

WHAT IS MICROELEGTRONIGS

Micréelectronics is the term applied to the new revolutionary process-
ing techniques for fabrication of electronic circuits. . By means of
these processes it is now possible to fabricate electronic circuits at
lower cost, higher reliability and smaller size than can be achieved

by the more conventional techniques of assembling discrete individual
resistors, capacitors, transistors and the like. The lower cost is
achieved because the circuits are proddced in large batches as distin-
guished from the conventional assemblies which are produced one at a
time. The enhanced reliability‘is achieved because the newer processes
eliminate wholly or in part the 'laborious point to point wiring and
s;ldering characteristic of conventional circuits. .Smaller size results

from the elimination of the extraneous and redundant packages required

for individual resistors, capacitors, etc., which was necessary 1in the
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older methods of circuit assembly.

Microelectronics technology centers around two basic processes or dis-
ciplines. These are the processes for deposition of thin metallic
films for use as resistors and interconnections, and the process of
solid state diffusion in silicon for production of a wide variety of

active elements such as transistors, resistors, diodes, etc.

Both the thin film circuit and the all-silicon circuit possess many
advantages as well as limitations. Because of these limitations the
all-silicon microcircuit has found its uses primarily in small signal
switching applications characteristic of digital computers. The thin
film circuit has been limited in its application because of the lack
of a suitable complement of active elements, so readily available in
silicon. We have developed a circuitlfabrication process, the '"Flip-
Chip'Pfocess”, which combines the desirable features of both technol-
ogies. The. '"Flip-Chip Process', See Figure 1, permits the incorpor-
ation of a wide variety of dissimilar elements into a low cost circuit

with enhanced reliability.

The nature of t : "Flip-Chip Process" is such that it will find its
application in the fabrication of specialized circuits requiring
precise component values, significant power handling capability and the
isolation qualities necessary for high frequency applications in com=-
munications equipment. In Table I are shown the specifications of a
unique family of microcircuit modules designed for such applications

a; inertial guidance and control in military aircraft and missiles,
programmed machine tools, automated process control, and in a wide
variety of commercial and scientific instrumentation. Additional

microcircuits can be produced for use in peripheral equilpments 1in
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digital computers; such as, analogue to digital converters, memories,

’ tape recorders and like.

THE MARKET FOR MICROCIRCUITS

From the broad range of applicability of microcircuits it is apparent
that a.huge market for these products is developing. Several market
estimates have been carried out by the Stanford Research Institute,
Arthur D. Little and others which indicate an expansion in dollar
volume of $700,000,000. in 1970 from the present volume of
$100,000,000. While the bulk of this market is in digital computer
switching applications, it is estimated that 100 to 150 million of

this is in peripheral equipment and non-digital applications.

Servo Amplifiers

The devices are used to control a servo motor as part of a
feedback loop. Present discrete circuit amplifiers sell for
$40. to $50. each in quantity. These conventional units are
large and bulky and can be larger than the motor itself. A
microcircuit servo amplifier (0.1 to 0.2 cu.in. as compared
to the conventional 2 to 3 cu.in.) can be easily sold for
$70. to $100. in quantity. There is a 20 to 30 million
dollar market for servo amplifiers. However, many organi-
zations build these amplifiers of discrete elements for their
own applications. The small microcircuit amplifier, described
X in the specification sheets, can attract this new market.

Microcircuits #601, #602, #614

I These units find immediate application in a wide variety of

military avionics programs. An inertial guidance system

woﬁld require about 20 to 30 units per system. It has been
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estimated that about 2000 to 3000 such systems are produced
per year yielding a requirement of 40,000 to 90,000 units per
year. owever, there is a great likelihood that this market
can expand rapidly in the next five years as the price of such
inertial systems 1is reduced from the present $100,000. to

$150,000. to the projected $25,000. to $50,000. per system.

In the industrial fields; such as, programmed machine tools, process
control, and instrumentation there is probably a larger market for
these circuits than the military market mentioned above. One typical
machine tool manufacturer we have sampled indicated a requirement for

3 to 4 thousand units per year.

Although we cannot quote a definitive dollar volume for this seris
of microcircuits, it is seen that the market is large enough to use
$1,000,000. worth of these products per year in the next two to three

years.

\

Finally, there are the peripheral areas of digital computers which
hold forth promise for future growth. Again it is difficult to esti-
mate the size of this market; but when one considers that a'single
core memory pli e sells for $100,and that the associated circuitry for

10 times that ¢ wount, it is apparent that the market can be quite

lafge.

COMPETITION

There are several very large organizations such as Texas Instruments,
Fairchild, Westinghouse, etc., who are now striving for dominant
positions in the field of digital microcircuits. Price cutting has

occurred for these units, however, this was to be expected since the
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original prices included the attempts by these organizations to recover
a portion of their research and development costs. Prices had to be
reduced to compe e successfully with conventional circuits so that high

volume could be achieved.

In the field of specialized circuits, in which we propose to operate,
the competition is not nearly so severe, The organizations presently
in this field are fewer and smaller. 1Indeed, none of these smaller g
¢ ianizations quite duplicates the type of business we propose. For
one thing the smaller organizations do not offer off-the-shelf items as
we propose. They offer primarily a custom service in which they will
build circuits to a customers design. Secondly, they are limited in
their qapability, generally confined to the production of thin films. ;
As such, they must buy the silicon elements from the larger organi- |
zations, generally at a price penalty: Some of these smaller companies :
are Alpha Microelectronics; CTS Corporation, Intellux, Varo, etc. We
believe that with our capability in silicon technology and in thin film
technology and with the unique assembly process we have developed, we
can achieve a front rank position in the industry as a small special-

ized vendor-service organization.

Since the microcircuit industry is relatively new, we can examine the
semiconductor field for patterns of development of various type com-
panies. It is well known that semiconductors are dominated by Texas
Instruments, Fairchild, Motorola, etc. However, there are several
specialty organizations which have developed and are operating quite
profitably. To mention a few, there is Solitron Devices which has
grown over the past five years from a dollar volume of $200,000. in its

first year to $3,000,000 volume last year, which is the fourth year of

operation, with profits expanding proportionately. Continental Devices,

1
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National Semiconductor, Dickson Electronics are a few companies exhib-
iting similar growth patterns. There have also been orgainzations which
did not succeed. The major problem facing these groups was high cost of
developing and setting up their processes. We, however, have completed'
the process development phase over the past three years at General

Precision Aerospace, and are now ready to enter the production phase.

MARKETS ‘TO BE APPROACHED & METHODOLOGY EMPLOYED

Markets

We intend to sell our line of servo components to all major
electronic firms. These firms include, amongst others, General
Precision Aerospace, Litton Industries, General Dynamics,
Nortronics, Teledyne, Honeywell, Bendix and I.T.T. We also in-
tend to approach the smaller firms presently marketing discrete
circuit modules; such as, Burr-Brown, Philbrick Associates and
Nexus, who are presently concerned with protecting their D.C.
amplifier module business. We will offer them Flip-Chip sub-
assemblies for incorporation in their present products or for
new products. We also intend to offer a custom fabrication
service to many other firms in addition to the above named or-
ganizations. These services and products again may be complete
circuits or sub-assemblies including precision resistor networks
multiple transistor/resistor diode assemblies and the like. We

do not plan to compete in the conventional transistor business.

Methodology

We intend to sell our products and services through selected
‘manufacturers representatives backed up by our own sales force

and experienced applications and design engineers. We are

selling a highly technical product and service. As such, all




initial selling must be carried out on an engineering level.
The manufacturers representatives will be required to develop
leads and to "open doors'. Our own technical personnel from
the president on down will participate in the selling process.
However, we do intend to hire in the beginning one highly
experienced electronic component salesman to coordinate the

selling effort.

We recognize that there is a two to three year period before
volume sales develop for an electronic component. Initial

sales are small sample orders for design approval and for the
initial engineering model of the equipment. After three to

six months a modést order can be expected for the pre-produc-
tion models from which the designs are finalized. Volume

orderé then can be expected after an additional six months to
one year. We see then, that sales develop slowly over the

first year. We project that after one year we can reach a ship-
ment level of $50,000. per month based on a product mix of lin-
ear servo components, custom circuits and sub-assemblies. While
the intensive selling effort is underway in the first year, we
will maintain a minimum cadre of engineers and technicians to

furn out the relatively small lots of units which will be re-

‘quired. In exhibit #1 we show the initial organization required

for this function. We project a first years total business of
$150,000. consisting of the engineering and pre-production
units. In the .second year, we can confidently anticipate a

rapid expansion in our dollar volume as we begin shipments

‘' for production equipment and additional engineering units.

We anticipate a volume of about $900,000. for the second year.
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As the succeeding years pass the growth in volume can be ex-
pected, based on the growth in the customer service business
and as we introduce new products in the specialized periphéral
areas in computers, which we describe above. It should be
noted, that our estimates do not exceed more than 1% of the
projected market for microcircuits from 1965 to 1970, when the

market expands from $100,000,000. to $700,000,000.

We believe that our estimates are reasonably conservative. We

project the following sales picture for a four year .period:

At The End Of: Shipment Rate Will Be:
6 months _ $ 3,000/month
12 months ‘ $ 50,000/month
18 months .$ 75,000/month
24 months $100,000/month
36 mor hs _ $200,000/month
48 mor hs $400,000/month

PRODUCTION EFFORT - First Year

We propose to acquire about $125,000. worth of capital equipment. A
1ist of this equipment is attached with the original cost. We would
require a cadre of 5 engineers and technicians for sample preparation
and set-up around which thé production force can be built. An 8,000

sq. ft. air-conditioned plant should be adequate to house the facility

in the early years.




From our previous discussion we indicated that a microcircuit servo
amplifier could be easily sold for $80. in quantity. This price com-
pares to $125 for a small discrete unit presently on the market. We
will use the servo amplifier as a typical unit from the product'mix to

show the first year production cost of such a unit.

The prime cost of a servo amplifier microcircuit can be demonstrated as

follows: (rate of 500/month)

Labor:
Silicon chips @ 35¢ each (10 required/circuit . $ 3.50
Thin Film Substrates (1 required) 6.45
Assembly 10.25
Test 2.06
. ) Total Direct Labor $22.26

Purchased Materials:

Capacitors $ 4.00
Substre es (each) 1.13
Cases | 5.00
Miscellaneous Supplies 1.50
Total Materials $11.63
Prime Cost . .$33.§9/ .
Microcircult

It should be noted that the silicon chips when purchased as transistors

would sell for $2 to $3 in quantity. The thin film resistors, which

are precision resistors, cost about 20¢ each which compares favorably
‘ with discrete precision resistors whose price commercially is $1 each.

Finally, assembly labor is capable of great reduction as volume
increases.

e













SALZES
RECEIVAELES
CASH FLO¥-IX
CASH FLOW~CUT:
Laterials

Labor Wages

Engineer Salaries

Selling Expense
'Rent
-Utilities

® ...

TCTAL OUT-FLOW

CASH FLOW-IN (OUT)
CULULATIVE

CASH FLOY

(First Year)

FIRST
QUARTER
$ 9,000
§ 3,000
% 6,000

$ 2,500
$12,C00

$ 8,250 ‘

$ 6,250
$ 4,000
$ 3,000
$ 8,100

($38,100)
($38,100)

SICCON

QUAKTILE

$ 9,000
$ 5,000
$ 9,000

$ 2,500
$12,000
$ 8,250
§ 6,250
% 4,000
$ 5,500

$ 8,100

444,100

($35,100)
($73,200)-

THIED .
QUARTER

$48,000
% 6,000
246,000

¢ 9,000
512,000
% 8,250
% 6,250
% 4,000

% 5,000

% 34100

$50,600

(% 4,600)
($77,800)

$54,200
$15,800
(362,000)




AT L™ e [ p——————

SALES
RECEIVABLES
CASH FLOW-IN

CASH FLOW-OUT:
Materials
Labor Wages
Engineer Salaries
Selling Expgnses
Rent
Utilities

G&A

TOTAL OUT-FLOW

CASH FLOW-IN (OUT)
CUMULATIVE

CASH FLOV

(Second Year)

FIRST ECOND
QUARTER QUARTER
$180,000 $215,000
$ 55,000 $ 75,000
$150,000 $195,000
$ 28,600  $ 34,200
46,800 55,600
18,000 18,000
18,000 21,500
5,000 's,ooo
4,500 4,500
8,100 8,100
$129,000 $146,900
$ 21,000 $ 48,100
($ 41,000) $ 7,000

THIR FORTH
UARTER QUARTZR
$240,000 $265,600
$ 80,000 $ 50,000
$235,000 $255,000
$ 38,100 '$ 62,100
60,100 65,000
18,000 18,000
24,000 26,500
5,000 5,000
4,500 4,500
8,100 8,100
$157,800 $169,200
$ 77,200 $ 85,800
$ 84,200 $170,000




EXHIBIT III

INVESTMENT REQUIRED

Capital Equipment ' $125,000 At Start
Capital Equipment $100,000 Beginning of
| Third Year
Working Capital $200,000 At Start
Safety Margin $100,000 At Start

Capital Equipment

This equipment is sufficient to reach a production level of
$900,000 per year of product.

This additional funding is required to permit expansion of our
production capability and to set-up a small development facility.

Working Capital

Working capital is estimated at some three times our maximum cash
needs as projected for‘the first years operation. We feel that
this margin is necessary should our volume develop out of phase
with our estimates.

Safety Margin

We feel that these funds should be available to cover any unfor-

seen exigencies; such as, process difficulties, availability of

new equipment, etc.
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Brief History - American Research & Development Corporation was founded in 1946 as the first

publicly owned venture capital investment company. The basic concept of the corporation was .
derived by former Senator Ralph E. Flanders, who as the then president of the Federal Rese!’ve Bank

of Boston, felt strongly that there was a basic need to support new ideas and technologies in order to
insure the vitality of post-war expansion.

Together with Karl Compton, president of Mass. Institute of Technology and Merrill Griswold, then
Chairman of Massachusetts Investors Trust, Flanders developed the specific plans for the new venture
capital company and in June of 1946, the project was launched with an initial paid in capital of

$3.4 million,

Flanders served as the first President of A.R.D., but following his election to the U,S. Senate in
late 1946, he resigned the post and was succeeded by Gen., Georges F. Doriot who had been serving
as chairman of the fledgling company's advisory board. General Doriot has continued in the post

of president since late 1946 and has guided A.R.D. to a notable record of success in a field of
endeavor noted for its difficulty and economic risk.

Basic Purposes & Objectives = The basic purpose of A.R.D. is stated clearly in the company's
Annual Report as follows:

"The task of A.R.D. is to create, build and develop new enterprises. It is a constructive

effort which should be judged on a long=term basis. Our job is to study projects, the

ones we conceive and the ones we.receive, and then give all our help to those compan-

ies which we finance, hoping that they will grow, mature and provide A.R.D. with

capital appreciation which will keep on increasing the net asset value of A.R.D.'s

shares and thereby enhance the value of the stockholders' participation in venture cap- ‘

ital enterprises."

While there are instances where A.R.D, holds a controlling interest in portfolio companies, the
primary objective is not to control or manage but to provide financial "seed money" to bright,
competent people with bright, competent ideas for profitable growth,

While A.R.D. has for some years now been paying small dividends from income, the basic objective
has always been to increase asset value and income considerations have been and will undoubtedly

remain of secondary importance. This, of course, seems entirely reasonable in the light of A.R.D.'s
"venture capital" status.

Legal Status = The Company is a closed-end, non-diversified investment company of the manage-
ment type and as such is registered under the Investment Act of 1940. A.R.D. has qualified as a
regulated investment company under the Internal Revenue Code.

At the Annual Meeting on March 3, 1965, stockholders approved a modification in policy to permit
investment in companies engaged, or formed for the purpose of engaging, primarily in the business

of owning, dealing in, developing, operating or managing real estate. Such real estate investments
are restricted as to the percentage of assets that may be so directed.

Short term borrowing, including for such purposes the pledging of assets, is permitted. There are

no restrictions with respect to the percentage of assets that may be held in any one security either ‘
on the basis of initial cost or of subsequent valuation.
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Operating Procedure - A.R.D. does not limit its investment interest to any one industry or any par-
ticular group of industries, nor has the company adopted specific guideposts as to the percentage

of assets that should be allocated to certain industries. In its most recent Annual Report, the com-
pany states: "Investment opportunities in any field of endeavor which is felt to be constructive and
to possess exceptional possibilities for growth are considered."

A.R.D.'s management team not only receives proposals for investment from outside sources, but also
in many instances seeks out opportunities to put men, ideas and money together to capitalize on
construction opportunities that are apparent to them.

Investment projects are studied by A.R.D.'s staff and recommendations are presented to the Board

of Directors for acceptance or rejection, and if accepted, the project is directed to the Executive
Committee for approval of specific details and terms. In addition to their duties with respect to the
approval of new investments, the Board is responsible for determining A.R.D.'s asset value on a
quarterly basis. In the case of holdings where a public market already exists, the question of setting
a valuation is obviously very simple. On the other hand, many of the portfolio companies have no
public market and, therefore, the determination of valuation requires a great deal of experience
and judgment and this occasionally leaves the management open to criticism by outsiders, who for
one reason or another, may not agree with A.R.D.'s method of valuation. This matter will be dis-
cussed at greater length elsewhere in this report.

The general record of A.R. D. indicates that the basic concept of the company is to provide the
money and advice which is hoped will assist in bringing an idea to successful commercialization
and to retain an investment interest until such time as the subject company has reached maturity .
A good deal of flexibility is maintained with respect to judging whether or not a portfolio company
has "matured" and whether or not it should be either distributed to stockholders or sold outright.
Such judgments necessarily involve the outlook for the particular company and alternative uses for
the capital funds so employed. Thus, in the case of High Voltage Engineering, A.R.D. began a
three stage distribution to its stockholders of A.R.D.'s investment in High Voltage as early as 1956
when High Voltage's sales were at a rate of only $2.8 million annually. Having distributed some
two-thirds of its High Voltage holdings by the end of 1958, A,R.D. has continued to hold the bulk
of the remaining balance of its initial investment not because High Voltage "needed A.R.D.", but
because the fong range future outlook for High Voltage appeared to be outstandingly attractive and
the company was still of rather moderate size.

The point that should be stressed here is that there are no strict rules or historical precedents that

point to the definite distribution or outright sale of portfolio holdings when the subject companies
reach a specific level of sales and/or earning power. Each case is judged on its own merits in the
light of what is deemed in the best long term interest of A.R.D. stockholders.
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Performance Record - The following statistical data shows the Company's financial achievements
since its inception in 1946.

---------------- Per Share Datg========-============—==

Yr.to Paidlnon Net Asset Distrib. from l?c.ome .
12/31  Outstg. shs. Value Asset Value Capital Gains Dividend  Price Range

(000's Omitted)

(note)  8.04

3,408 (1 3,375 . -—= -= :
:3:‘3 X 3,658( b3 3,532 7.83 - -— 62/3- 31/3
1948 3,436 3,442 8.59 -—- -— g 2/3 - ; 2/3
1949 4,465 (2 4,526 8.92 -— - -
1950 5,153 @ 5,353 8.68 -— —-— 81/4- 71/8
1951 7,482 (3) 7,899 8.78 -— ——— 93/4- 61/2
1952 7,482 8,640 9.60 --- --- 95/8- 65/8
1953 7,482 8,549 9.50 -— -—- 81/8- 51/8
1954 7,482 10,998 12,22 $.08 -— 93/8- 53/4
1955 7,482 12,366 13.74 .37 $.047 105/8- 91/8
1956 7,357 10,811 12.22 .63* -— 101/4- 8
1957 7,357 9,822 11.10 .53* -— 101/4- 65/8
1958 7,357 14,796 16.72 .80* -—- 12 1/2- 63/4
1959 11,107 (4) 23,459 19.80 .33 .10 15 - 95/8
1960 19,111 (5) 38,875 25.33 46 -—- 283/4-117/8
1961 19,111 37,050 24,14 .425 .125 42 1/4 - 22
1962 19,111 30,708 20.01 .53 .08 307/8 - 14
1963 19,111 34,771 22,65 .48 .13 333/8-161/2
1964 19,111 38,799 25.28 A9 K] 273/8 - 18 1/8

* - In High Voltage Engineering Corporation common stock at market on dates of distribution, and
includes amount of unrealized gain on shares distributed.

(note ) = Capital funds have been raised by common stock sale to the public as follows:
(1) -8/8 /46 153,000 shs. sold at $25.00 p/sh.
(2) - 4/25/49 84,855 shs. sold at $25.00 p/sh.
(3) - 3/29/51 81,615 shs. sold at $25.00 p/sh.
(4) - 4/21/59 100,000 shs. sold at $40.00 p/sh.

The number of shares and the offering prices shown above are not corrected
to reflect a three=for-one stock split on March 3, 1960. The offering shown
below reflects the stock split.

(5) - 8/10/60 350,000 shs. sold at $24.70 p/sh.

In appraising the above record, investors should keep in mind that while stated asset value has more
than tripled since 1946, actual performance has been considerably better than that. Each present
share of A.R.D. purchased prior to 1957 would have received in distribution (after all necessary
adjustments due to stock dividends and splits) the equivalent of approximately 0.38 shares of High
Voltage Engineering. Assuming that this distribution were retained, and using a current price of 20
for High Voltage, the market value of this distribution is currently worth about $7.60. In addition,
A .R.D. has made other capital gains distributions in cash totaling $3.165 per share. The aggregate
of the above two items together with the stated book value of $25.28 p/sh. as of 12/31/64, indicates
that the original stockholder, or even one who joined the stockholder ranks as late as 1953, has seen
his investment grow to about $36 p/sh. or nearly four times the initial book value.
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Several interesting oints can be made regarding the over-all record:

. First: The growth in book value has come in spurts. Note for example the relatively flat perform-
ance between 1946 and 1951. A substantial growth occurred between 1951 and 1955, followed by
declines in 1956 and 1957. Another period of vigorous growth occurred from 1957 to 1960 which

in turn was followed by declines for two years and more recently by improvements from the bottom
of 1962,

Taking the period 1960-1964 as a whole, the record appears quite static while underneath the sur-
face, significant changes were taking place. In brief, these changes were represented by the drastic
declines in such po ‘olio holdings as High Voltage, Giannini Controls, ltek, Laboratory for Elec-
tronics, etc., which were largely offset by major valuation increases in other holdings, the principal
item being Digital Equipment Corp., the valuation of which increased from $875,000 to $12,250,000
between 1960 and 1964,

Our feeling is that A.R.D. is poised on the threshold of another significant increase in book value
similar to and perhaps of greater magnitude than any of the "spurts" demonstrated in the past. Our
view is based on the likelihood of further valuation increases in Digital Equipment which now
represents nearly a third of total assets, together with a resumption of upward market valuation for
stocks such as High Voltage, etc. whose performance has severely penalized A.R.D.'s asset value
over the past several years.

Second: Between 1954 and 1959, the market price of A.R.D. common stock fluctuated between
113% and 54% of book value as stated at the close of the prior year, the average price perhaps

’ coming to roughly 75% of book value. This was a period of general skepticism towards small untested
companies and the market place would buy prospects and dreams only at substantial discounts.

Beginning in 1960, the picture changed and by late 1961, Wall Street was paying higher prices for
vain hopes and distant dreams than it was for past history and current performance. There is no
need here to labor the history of the market decline that started in the spring of 1962. Suffice to
say that some of the declines that took place in "growth" (?) stocks were dramatic and left stock-
holders definitely sadder and poorer and perhaps (but not necessarily) wiser.

To cite just a few examples of individual stock fluctuations over the period 1960-1964:

High Y
Barden Corp. 42 (1960) 95/8 (1963)
Giannini Controls 411/8 (1961) 93/4 (1963)
Glass-Tite Industries 26 1/4  (1961) 27/8 (1964)
High Voltage 55 (1963) 16 5/8 (1964)
Itek 82 (1960) 91/2 (1962)
Telex Corp. 44 (1961) 3 (1964)

Note: All the above were in the AR .D . portfolio as of December 31, 1964, although Glass-Tite
indistries and Telex were not owned at the time their respective highs were made .




While these and other similar stocks moved rapidly upward in price in 1960 and 1961, the market
place first began to eliminate the discount from asset value at which A.R.D.'s common stock had
normally sold and then began paying a premium. By early 1961, the stock was selling at a substan-
tial premium == 167% of asset value as of 1960's year-end. The decline in stock prices that culmi-
nated in 1962 brought with it a reduction in the premium as shown below:

Price As % of Net Asset Value
as of December 31 of Prior Year

1958 112.6% 60.8%
1959 89.7 57 .6
1960 145.2 60.0
1961 166.8 86.9
1962 127.9 58.0
1963 166.8 82.5
1964 120.9 80.0
As of 4/15/65 91.0

Thus, a combination of a 21% reduction in asset value between 1960 and 1962 and the elimination
of the premium resulted in a 67% decline in A.R.D.'s common from a high of 42 1/2 in 1961 to a
low of 14 in the following year.

The essential point is that over the past three to four years, the market place has wiped out not only

the overvaluation of individual holdings, but also the premium on A .R.D.'s stock and we would

seem to have a much more soundly priced situation than has existed for the past five years from ‘
which to form judgments as to likely future trends.

In this regard, our opinion is that in view of a likely major increase in asset value over the next 12-
24 months, chances favor A.R.D.'s stock moving towards a premium once again. At the least, we
see no reason to expect an increase in the current discount.

Portfolio Analysis ~ As of December 31, 1964, A.R.D.'s portfolio showed the following industry
diversification with the dollar «  unts shown fo include the aggregate iny tment in each whether
in the form of notes, preferred, common or options:

Applied Physics Equipment = 10.8%

The Geotechnical Corporation $ 763,700
High Voltage Engineering Corp. 2,695,140

$3, 458,840

Chemical Processing and Equipment - 9.3%

Autoclave Engineers, Inc. $ 431,875
lonics, Incorporated 2,196,406
Separation Processes Corp. 99,960
Synco Resins; Inc. 135,917
Synergy Chemicals, Inc. 100,000

$2,964,158
Construction Materials = 2.4%

Eastern Schokcrete Corp. $ 755,700
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Data Processing Equipment & Services - 45.2%

Adage, Inc. $ 381,500
Computer Usage Co., Inc. 121,125
Data Products Corporation 91,640
Digital Equipment Corp, 12,611,250
Digitek Corporation 895,000
Itek Corporation 363,375

$14, 463,890

Diversified Manufacturing - 6.6%

Cutler-Hammer, Inc. (1) $ 1,555,848
Textron Electronics, Inc. (2) 562,500

$ 2,118,348
Educational Supplies - 1.1%

Cambosco Scientific Co., Inc. $ 338,000
Electronic Components and Devices - 7.5%

Avien, Inc. $ 25,000
General Atronics Corporation 15,000
Giannini Controls Corporation 1,388,038
Glass~Tite Industries, Inc. 162,353
Laboratory for Electronics, Inc. 122,856
Litton Industries (options) -0-

Sillicon Transistor Corporation 115,000
Teledyne, Inc. 363,438
Telex Corporation (3) 89,599
Teradyne, Inc. 111,800

$ 2,393,084
Farm and Garden Equipment - 1,1%

Hahn, Inc. $ 360,000
International - 2.5%
Canadian Enterprise Develop. Corp. Ltd. $ 464,305
European Enterprises Develop Co. EED,SA 250,964
Technical Studies 75,000
$ 790,269
Managemeant Servires ~ 1,5%
American Researcn Management Corp. $ 25,000
United Research, Inc. 24,250
$ 49,250
Mechanical Components and Devices = 0.7%
The Barden Corporation $ 127,356
Trident Industries 97,600
$ 224,956
Petroleum Equipment and Services - 6.8%
~mata Gas Corp. $ 150,400
Camco, Inc. 1,399,650
El Charvon Corp. 300,000
Zapata Off-Shore Co, 325,000
$ 2,175,050
Pharmaceuticals and Medical Equip. - 3.3%
Cooper, Tinsley Labs., Inc. $ 600,000
442, 500

Cordis Corp. $ 1,042,500
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Publishing = 2.8%
Industrial Research, Inc. $ 448,278
Medical & Science Commun, Develop. Corp. 150, 500 ‘
United Technical Publications 300,000
$ 898,778

Grand Total $32,032,823
Cash & Short Term Notes 6,565,410
Other Miscellaneous Assets 219,688
Total Assets $38,817,921

Less Accounts Payable and accrued expenses 18,693
Net Assets at Market or Fair Value $38,799,228
Per Share (1,535,000 shs.) 25.28
Unrealized Appreciation of Investments 19,150, 103
Per Share 12.48

(1) 16, 500 shares sold @ $83 p/sh. in January, 1965. $130,000 of 5 3/4 Debentures
subsequently converted.

(2) Exchanged for Textron, Inc. in January, 1965,

(3) Sold in January, 1965 for $124,660.

An alternative breakdown of the portfolio as of 12/31/64 would show the following:

Market or Per

Cost Fair Value Share

1) Non-Convertible Bonds & Notes $ 2,667,130 $ 2,693,590 $ 1.76

2) Convertible Bonds & Notes 630, 000 719,348 .47

Sub-Total Bonds & Notes $ 3,297,130 $ 3,412,938 $ 2.23

3) Convertible Preferred $ 160,000 $ 35,000 $ .02
4) Common Stocks

a) Listed NYSE $ 510,714 $ 4,154,496 $ 2.71

b) Listed ASE 1,712,393 2,552,891 1.66

c) Listed Over-the-Counter 3,627,588 5,555,539 3.62

d) Assigned Fair Values 3,546,245 16,293,309 10,61

Sub~Total Common $ 9,396,940 $28,556,235 $18.60

5) Options & Warrants $ 28,650 $ 28,650 $ .02

Total Investment A/C $12,882,720 $32,032,823 $20.87

Cash & short term notes 6,565,410 4,28

Misc. Assets less misc, Liabilities 200,995 .13

Total Net Assets $38,799,228 $25.28




-0

Commentary on Portfolio Holdings - While it is clearly beyond the scope of this report to analyze
each of the portfolio holdings on an individual basis, we nevertheless believe it worthwhile to make
the following comments with respect to the portfolio breakdown as portrayed above . Significant
individual holdings are discussed later in this report.

Non-Convertible Bonds & Notes - There are 15 items in this category representing obligations of 13
companies. All items are carried at cost or par, whichever is higher. The three largest items are:
Digitek - total of several notes = $790,000; Cooper, Tinsley Laboratories ~ $594,000; Digital
Equipment - total of two notes = §361,250. Interest rates are generally 6% and maturities range
from 1965 to 1971, averaging about 1968.

Convertible Bonds & Notes - At the 1964 year-end, there were three items in this category includ-
ing $130,000 of Cutler-Hammer 5 3/4% Debentures which have subsequently been converted into
common stock at $24 per share (new basis). The remaining two convertible holdings were $300,000
of Cambosco Scientific Co. 6% Notes due 1971 and $200, 000 of Autoclave Engineers, Inc. 6%
Notes due 1972. No information has as yet been made public with regard to either of these com-
panies or with regard to the conversion terms. The former is a manufacturer and distributor of a
general line of laboratory supplies for schools and colleges. The latter designs and manufactures
high pressure and temperature autoclaves, reactors, valves and fittings for primary use in the research
industry . Both investments are carried at cost (par).

Convertible Preferred = Two issues were in the portfolio at 12/31/64; the first, 100 shares of Teradyne
6% convertible preferred carried at the cost figure of $10,000 and the second was represented by
3,750 shares of "A" 5% convertible preferred of Avien, Inc. No information is publicly available
on Teradyne. Avien has experienced substantial losses in recent years and the investment is carried

at $25,000 compared with a cost of $150,000.

Common Stock: Listed on New York Stock Exchange = The principal item in this category is
149,730 shares of High Voltage Engineering carried at $2,695, 140 compared with cost of $56,455.

As of 12/31/64, a holding of 16,500 shares in Cutl er~Hammer was shown at a market value of
$1,336,500 versus a cost of $44,355. As mentioned previously, this holding was sold subsequently
resulting in a gain of §$1,323,957. The $130,000 of C-H debentures were also subsequently conver-
ted resulting in a current holding of approximately 5,400 shares (adjusted for recent 2-1 split).

The final item in this category is 19,657 shares of Laboratory for Electronics carried at $122,856
versus a cost of $409,904.

Listed American Stock Exchange - The year-end holding of 100,000 shares of Textron Electronics
has been exchanged on a 1-for=9 basis into Textron, Inc. thus moving the holding into the NYSE
category. The Textron Electronics investment had been carried at $562, 500 against cost of $750,000.

Other holdings in this category include: Value
Cost 12/31/64
83,491 Giannini Controls $002,395 $1,388,038
20,800 Zapata Off-Shore 190,000 325,000
51,953 Glass-Tite Industries 349,998 162,353
20,000 Silicon Transistor 70,000 115,000
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Over-the=Counter - As of 12/31/64, there were 11 individual holdings in this category, the largest
of which was 216,929 shares of lonics carried at $2, 196,406 compared with a cost of $402,843.
The second largest holding was 90,300 shares of Camco, Inc. valued at $1,399,650 against a cost
of $356,993. Other holdings in this category were:

Value

Cost 12/31/64

109, 100 Geotechnical $300, 025 $763,700
11,630 Teledyne, Inc. 281,301 363,438
10,000 ltek 440,000 363,375
10,613 Barden Corp. 266,250 127,356
4,750 Computer Usage ' 124,750 121,125
40,729 Data Products 341,311 91,640
31,165 Telex 912,015 89,599
9,700 United Research 82,100 24,250
15,000 General Atronics 120,000 15,000

In January of 1965, the company disposed of its Telex holdings at $4 per share resulting in a loss of
$787,356.

Assigned Fair Values - There were 24 individual holdings in this category carried at a valuation of
$16,293,309 versus cost of $3,546,245. Approximately 75% of this total valuation was represented
by a holding of 35,000 shares of Digital Equipment Corporation which stood at a cost of $70, 000

and a valuation of $12,250,000, The next largest holding was 229 shares of Eastern Schokcrete valued
at $755,700 compared with a cost of $316,325. Other holdings were as follows:

Value
Cost 12/31/64
2,500 Canadian Enterprise Dev. $464,305 $464,305
1,500 Cordis Corp. 182,625 375,000
19,735 Industrial Research 328,288 328,288
87,500 El Charvon 373,019 300,000
1,251 European Enterprises Dev. 250,964 250,964
875 "A" Autoclave Engineers 23,187 23,187
7,875 "B" Autoclave Engineers 208, 688 208, 688
10,000 Adage, Inc. 202,500 202,500
25,000 Medical & Science Commun. 150, 500 150, 500
96,886 Synco Resins 135,917 135,917
2,500 Hahn, Inc. 120,000 120, 000
70,000 Digitek 105,000 105,000
5,576 Amata Gas 103,300 103,300
49,000 Separation Processes 99,960 99,960
102 Tech/Publishers 99,000 99,000
15 Technical Studies 66,667 75,000
102 United Catalog Publishers 60, 500 60, 500
37,000 Cambosco Scientific 38,000 38,000
102 UCP Services 37,000 37,000
32 Synergy Chemicals 32,000 32,000
102 Type Masters 29,500 29,500
25,000 American Research Manage. 25,000 25,000
102 File=-O-Matic 24,000 24,000

e
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Options & Wairants = The following options and warrants were held in the portfolio as of the 1964

‘ year-ends:
Value
Cost 12/31/64
Wis. 120,000 Cooper, Tinsley $ 6,000 $ 6,000
@ $5 p/sh,

Wits. 3,583 Indusirial Research -0~ -0-
Opts. 1,500 Hahn, Inc. -0~ =0-
Wits, 58 Synergy Chemicals 18,000 18,000
Opts. 5,000 Adage, Inc. 1,250 1,250
Opts. 37,567 Trident Industries 1,600 1,600
Opts. 9,000 Teradyne 1,800 1,800
Opts. 25,00  General Atronics -0~ -0~
Opts. 4,125 Litton Industries -0~ -0-

In March of 1965, A R .D. exercised its option of 5,000 shares of Adage at a cost of $27.50 per
share. The specific terms of most of the options and warrants shown above are not, at the present,
publicly available.

Estimated Increase in Asset Value December 31, 1964 ~ March 31, 1965 - Based on recent prices
on the NYSE, ASE and the over-the=counter market, we estimate that during the first quarter of
the current year. A.R.D.'s portion of asset value represented by holdings for which there is a
public market prob« |y increased by approximately $2.1 million or about $1.40 per share. In
addition, it appears possible (but not necessarily likely) that A.R.D. will make a minor upward
‘ revision in the valuation of its 68% interest in Digital Equipment, a company that has already
become the most successful individual investment in A.R.D.'s history and whose bright prospects
now loom so large in A.R.D.'s own future. Regardless of whether or not the valuation of Digital
Equipment is increased on A.R.D.'s books as of 3/31/65 (figures to be released around May 1),
the values being created through the investment are large and are expected to grow rapidly over
the next severa! years. Our thinking with respect to Digital Equipment Corp. is outlined below.

Digital Equipment Corporation = The Company was formed in October of 1957 by Kenneth H. Olsen
(President) and Harlan E. Anderson (Vice President and Treasurer), using $70,000 of equity capital
supplied by A.R.D. Both men had been associated with M.1.T.s Lincoln Laboratories during the
early and mid 1950's.

The first products of D.E.C. were transistorized computer components or circuit modules which
were sold to a sophisticated market of scientists and engineers who in turn assembled computers for

their own specific use.

In December of 1959, D.E.C. introduced its first computer,; the PDP #1, aimed at the scientific
market and priced on the average in the area of $120,000 - $300,000 depending upon configuration.
Some 50 of this model computer have since been sold with roughly one=-third of them sold at prices

in excess of $300,000.

Following the PDP #1, D.E.C. introduced the PDP #4 at about one-half the price of the PDP #1

. and with less sophisticated performance characteristics. The PDP #4 had particular application in
process contro! and a number of these computers have been sold to the Foxboro Company for incor=

poration in process control systems.

A still smaller computer, the PDP #5 was later introduced to the scientific and engineering research
markets at p:ices ranging between $27,000 and $50,000.
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While the PDP #1, PDP #4, and PDP #5 remain in the product line they have, for the most part,
been phased out and replaced by the PDP #6, PDP #7, and PDP #8, the latter two incorporating the '
company developed "flip-chip" modules. Price ranges and markets served are as follows:

Model Cost Purpose

PDP 6 $400, 000 average to $1 million Chiefly University Research

PDP 7 $45,000 - $200, 000 Instrument & Process Control

PDP 8 $18,000 - $50,000 Scientific, Engineering Research,

and Process Control

With these computers, we believe that D.E.C. is in a sound competitive position in the scientific
and process control computer markets with a well-rounded line of hybrid integrated equipment
which is technologically equivalent to the "solid" systems that will be employed by 1.B.M. in its
forthcoming 360 series.

At the present time, Digital Equipment's sales break down approximately as follows:
P gital Eq PP y

Computers = 65%, modules = 25%, memory core testing devices = 10%. A further breakdown of
computer sales might show 40% to nuclear and other physics research, 20% to process control
applications, 20% to missile and space installations and the remaining 20% to varied university and
laboratory research applications.

None of D.E.C.'s computers is programmed for COBOL -- the computer language used in most ‘
business applications == but instead is programmed for FORTRAN, a scientific language. This fact

serves to emphasize D.E.C.'s intention of remaining in the scientific area and avoiding the business
application field which entails large scale and costly service requirements plus vigorous competition

from 1 .B.M., General Electric, National Cash Register, etc.

An exception to this general rule is to be found in the installation of a PDP #6 computer at the
Chas. Adams Associates facility at Technology Square, Cambridge, Mass., which is designed to
provide computer service fo medium and small sized business and research firms. D.E.C.'s computer
installation ran to approximately $1 million and is capable of servicing up to 100 clients simultan-
eously with the clients feeding in and taking out questions and answers through peripheral equipment
located at their individual offices. Closely akin to M.I.T.'s project MAC (multiple access compu-
tation), further installations of this type by D.E.C. seem quite possible although this is as close to
the "business” market as D.E.C. presently intends to get.

Another interesting new D.E.C. product is a computer designed specifically for medical applica-
tions. The computer is named LINC (laboratory instrument computer) and its developme nt evolved
from the sale of circuit modules to M.l.T. who had been commissioned by the National Institute of
Health to design and produce a computer for the medical field.




The financial success of D.E.C. since its formation in 1957 is rather phenomenal, with the company
having recorded a profit in each year of its existence and a total of $3.4 million over the period as
a whole. Only one Annual Report has been published (fiscal year ending June 30, 1964) and this
;elplorf did not show an historicalirecord of sales and earnings. Results for fiscal 1964 were shown as
ollows:

As %

Dollars of Sales
Net Sales and Other Revenues $10,911,563 100,0%
Cost of Goods Sold 4,472,744 41.0
Research & Engineering Exp. 1,811,477 16.6
Selling, Gen. & Admin. Exp. 2,846,713 26.1
Pre=Tax Profits 1,780,629 16.3
Income Taxes 891,472 8.2
Net Income 889, 157 8.1

As of June 27 last, D.E.C. showed current assets of $4,999,711 against current liabilities of
$1,796,346, for a current ratio of 2,8:1, There were $354,375 of 6% serial notes outstanding due
variously to June of 1966 - all of the notes being held by A.R.D. There was no other debt or
preferred stock ahead of the 51, 100 shares of $1 par common stock outstanding of which A.R.D.
held 35,000 shares or 68.5%. In addition to the outstanding stock, 2,000 shares were reserved
under a restricted stock option plan.

Evaluating D .E.C. - Since the publication of D.E.C.'s first and only publicly released annual
report in the summer of 1964, there has been considerable speculation by outside sources regarding
the likelihood of D.E.C.'s "going public" in one way or another == the principal speculation
centering around the possibility of A.R.D. distributing D.E.C. stock to A.R.D."'s own stockholders
in much the same manner as employed in the case of High Voltage Engineering.

Speculation along these lines has led to appraisals of D.E. C. far above the carrying value as

shown on A.R.D.'s books as of 12/31/64. Needless to say, this state of affairs has brought with

it a good deal of unsolicited advice to A.R.D.'s management with respect to what should be done
with D.E.C. as a portfolio holding either in terms of going public, marking up the valuation or some
combination thereof.

Whatever one's personal feelings may be, the facts of the matter are that the decision to "go public",
distribute stock, or increase the valuation rests not with outsiders but with A.R.D.’'s and D.E.C.'s
top management. What they have to say on the subject boils down to the fact that there are no
immediate plans to go public and the ultimate decision will be based on what is considered to be in
the best long range interest of A.R.D. and D.E.C. stockholders. This hardly satisfies those looking
for a near term distribution but should, in our opinion, satisfy those willing to wait for say 12 - 18
months. We say this for the simple reason that whether D.E.C. goes public or not over the near
term, the values being built up in this A.R.D. holding are very large and are growing at a rate that
will unquestionably focus increasing investment interest on A.R.D. as a "mother” vehicle.

In order to estimate the values involved, we show below the changes that have taken place in D.E.C.'s
reported net worth over the past several years. These figures probably closely correspond to net
earnings after taxes « hough we have no official verification of that fact.

Fiscal Approximate

Year Change in Net Worth

1960 $ 125,000

1961 343,000

1962 807,000

1963 1,158,000

1964 889, 157 Actual Reported Earns.

R |
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The drop in earnings in fiscal 1964 was due in large measure, if not entirely, to a large increase in

research and engineering expenditures which came to 16.6% of sales. Incidentally, this decline

in 1964 earnings points to the additional freedom of action with respect to expenditures deemed .
desirable by management who might not have felt so "free" if D.E.C. had been publicly held.

Estimates for D.E.C.'s Fiscal 1965 - Any estimates with regard to D.E.C.'s sales and earnings for
the fiscal year ending this coming June 30, must necessarily be considered extremely rough as the
company does not as yet release interim reports. Notwithstanding the unavailability of factual
information that might permit a reasonably accurate projection, we feel sales should be in the area
of $16.5 = $17.0 million. We suspect (but cannot at this time substantiate) that research and devel-
opment expenses have been considerably increased as fiscal 1965 progressed and the extent of this
increase will, in the final analysis, be the determining factor in establishing final net income.

The logic of the situation suggests to us that D.E.C. is currently spending heavily in the area of
integral circuitry techniques in order to achieve lower costs, greater reliability, or increased
computer speed =- or some combination of these factors. Thus, we believe it entirely possible that
expenditures on research and development this year might increase to the area of $2.5 = $2.9 million
or even higher and that, as a result, net earnings might be held in the area of $1,250,000 to
$1,500,000 or perhaps lower.

Being still a privately held company, it would certainly seem sound and sensible for D.E.C, to
expense this major research activity or at least get the bulk of it out of the way at a time when
decisions can be made by a few people and explanations are not owed to clamoring throngs of
indignant stockholders.

In effect, we are suggesting that fiscal 1965 results are not apt to be exciting enough to cause A.R.D.
to increase its valuation of D .E .C. significantly -- perhaps about $4 per A.R.D. share at the out-
side == and this assumes that A R .D . does not make an upward revision in the current 20 times
earnings multiple.

Further than that, we are stressing that D .E .C.'s fiscal 1965 results, whatever they may be, are
not of primary importance because such earnings will reflect abnormally high R & D expenses which
will only bear fruit in fiscal 1966 and beyond. From the point of view of A R .D . stockholders,
tangible realization of D .E.C.'s growth prospects can take place in one of two ways; either a small
increase in the valuation of D.E.C.on A.R.D.'s books in 1965 followed by a large increase in

1966, or a small increase in 1965 followed by the initiation of a public market sometime during the
following year.

Irrespective of the exact timing of D .E .C.'s public debut, as time progresses we are necessarily
moving closer to some form of value realization by AR .D. and its stockholders. As this progression
takes place and as increased investor attention is focused on the situation, we question whether the

market place will accept A R .D.'s 20 times earnings multiplier in appraising that portion of the
portfolio represented by D .E .C,

Putting the situation in another perspective, if ARR.D.'s equity in D.E.C.'s earnings for the year

to June 30, 1965 come to about 60¢ per A R .D ., share and the outlook for D .E.C o's fiscal 1966
performance is excellent (currently seems more than probable), then we would expect the market

to appraise A R .D,'s equity in D ,E.C, more in line with what is currently being paid for D .E .C.'s .

closest competitors, Scientific Data Systems and Computer Control, both of which sell in the area
of 35 - 40 times earnings.
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Using a price/earnings multiplier of 30 times, the situation might develop along the following lines:

Price
Multiple P/Sh. AR.D.
1) A.R.D.'s Equity in D.E.C.'s Earnings
Per A.R.D, Share
D .E.C. Fiscal 1965 Est. - $0.60 30X $18.00
D .E.C. Fiscal 1966 Est. - $1.00 30X 30.00
2) Value of AR .D, holdings ex-D.E.C.
as of 12/31/64 17.30
3) Increase in (2) as of 3/31/65 - estimated 1.40
Total = Assumed Possible
Price Level of A.R.D. Stock
a) If Portfolio ex-D .E.C. sold at
100% of book value $36.70 48.70
b) If Portfolio ex-D.E.C. sold at
20% discount 32.95 44,95

In summarizing our feelings with regard to D.E.C., we should restress two points.

a) Our estimate of D .E.C.'s fiscal 1965 results is extremely rough and actual
results will not be available until sometime this summer.

b) Whatever D ,E.C.'s earnings turn out to be for fiscal 1965, whether some
observers are disappointed or not, we believe that the investment signifi-
cance rests with prospects for fiscal 1966 and beyond and not with near
term results which are being penalized by R & D expenditures while the
company is still privately held.

Other Promising A R .D, Holdings = In its recent Annual Report, A.R.D. warns "....against the
tendency to overidentify A .R.D. with any one of our portfolio companies from a value standpoint."
With D .E.C. now looming so large in the over-all picture, the above philosophy is becoming
somewhat tenuous. However, A .R.D. does have a number of other holdings that show significant
promise and which should not be over-looked.

Among the larger present holdings, the outlook for High Voltage Engineering seems very promising
over the next several years as that company enters another "growth period". Textron, Inc. and
Giannini Controls are also expected to make significant progress. In the over-the-counter market,
Camco (gas lift equipment for secondary oil recovery, etc.) is showing sharply higher earnings.
lonics, which has experienced difficulties over the years, has new top management and appears to
have a good chance to break into the black within the next 18 months and begin to more fully
exploit the opportun es in its field of membrane demineralization equipment for water and industrial
solutions.
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In the "assigned value" portion of the portfolio, while available information in most cases is sparse,
we would call attention fo at least two holdings that seem to possess considerable potential .

Adage, Inc. was founded in 1957 with $15,0000f capital to exploit opportunities in the area of
analog = digital converters and data processing equipment. After three years of experiencing

losses, Adage broke into the black in fiscal 1961 {June 30 year-end) on sales of approximately $1.4
million. In the most recent fiscal year to 6/27/64, sales totaled $2.2 million and profits were
$72,848 or $1.47 per share on 49,400 shares then outstanding of which 5,000 shares were held by

A R.D. Since that time, A R.D. has exercised options to purchase 5,000 shares at $22.50 p/sh. and
5,000 shares at $27.50 p/sh. bringing A .R.D .'s equity to approximately 25%.

For the current year, Adage expects sales to reach $3 million or more and although research and
development expenses are heavy, an improvement in earnings seems very likely.

The future prospects for Adage are closely linked to prospects for the company's latest development,
the Ambilog 200 computer which is the first truly hybrid computer == that is to say the computer is
built from the ground up to exploit both analog and digital techniques and is not simply formed by
linking separate analog and digital computers. At an average of $80,000 - $100,000, the Ambilog
200 will be priced well below competitive hybrid computers which generally contain complete
analog and digital computers originally designed for independent use.

As of 12/31/64, A R.D. was carrying its 10,000 share investment in Adage (since increased to
15,000 shares) at a value equal to cost; namely, $202,500 or an average of $20.25 p/sh. Chances
would seem to favor a significant increase in the value of this holding over the next several years.

Another small, but interesting, investment is represented by 1500 shares (29% of voting securities) .
of Cordis Corporation. This concern was founded in 1959 and is engaged in the manufacture and
distribution of clinical and research instrumentation for hospitals and medical laboratories and also
distributes certain products manufactured by otters. Among the company's products are angiocar-
diographic injectors, automatic alternating tourniquets, cardiac monitors, and self-contained

synchronous heart pacers (trade style: Atricor and Ventricor) which are permanently implanted

within the body of the patient.

Sales and earnings have been as follows:

Fiscal Yr,
to 6/30 Sales Net (Loss)
1960 $100, 661 $ (42,300)
1961 132,418 (117,198)
1962 293,307 (76,306)
1963 552,135 (15,819)
1964 806,341 27,253
Six Mos, to
12/31/64 563,096 25,265
Vs,
12/31/63 352,582 7,655
Earnings per share in fiscal 1964 equalled $5.35 and for the first six months of the current year .

were $4.96 per share. As Cordis has only quite recently begun to show profits, a near-term upward
revision in AR.D.’s valuation of its investment of $375,000 or $250 per share may not be a real-

istic prospect, but continued growth by Cordis along the lines already demonstrated might ultimately
result in worthwhile valuation increases.,

|
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Directors and Officers - Shown below are the Directors of A R.D. together with their principal

affiliations and stock holdings:

ALISTAIR M, CAMPBELL - President, Sun Life Assurance
Company of Canada; Director Canadian Pacific Invest=-
ments, Ltd.; Canadian Enterprise Development Corpor-
ation, Limited.

+PAUL F, CLARK - Director, John Hancock Mutual Life
Insurance Company; Armour & Co.; Sheaton Corporation
of America.

+GEORGES F. DORIOT - President of the Corporation;
Professor, Harvard Graduate School of Business Admin-
istration; Director, John Hancock Mutual Life Insurance
Company; Director, The National Shawmut Bank of Boston.

BYRON K. ELLIOTT = Chairman of the Board, John Hancock
Mutual Life Insurance Company; Director, The First Nation-
al Bank of Boston; Director, Boston Edison Company.

RALPH E . FLANDERS - Director, National Life Insurance
Company; former U. S. Senator from Vermont.

OSCAR W. HAUSSI MANN - Partner, law firm of Haussermann,
Davison & Shattuck (which firm is of counsel for the Corpora-
tion); Secretary and Clerk of the Corporation; Trustee, Share-
holders' Trust of Boston.

LONGSTREET HINTON =~ Executive Vice President, Morgan
Guaranty Trust Company of New York; Director, Transatlantic

Reinsurance Company of New York; Tre  rer, Nassau Hospital .

DAVID L, LUKE - Director, West Virginia Pulp and Paper Company;

Irving Trust Company; National Dairy Products Corporation.

+JOHN A. LUNN - Director, The Kendall Company (textile
manufacturers); Baystate Corporation (bank holding company);
United Research  corporated (consulting services); Director,
Laboratory for Electronics, Inc.

WARREN MOTLEY - Partner, law firm of Gaston, Snow Motley
& Holt (which firm is of counsel for the Corporation); Trustee,
Consolidated Investment Trust; Trustee, Eastern Utilities
Associates,

Shs. of Common Stock

of the Corp. Beneficially
Owned as of 12/15/64
*

500

1,200*

500*

600

700

1,000

100*

150

1,500
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Shs. of Common Stock
of the Corp. Beneficially
Owned as of 12/15/64

DWIGHT P, ROBINSON, JR. - Member Advisory Board 800*
Massachusetts Investors Trust and Massachusetts Invest-
ors Growth Stock Fund, Inc.; Former Chairman of
Trustees Mass . Investors Trust and Chairman of Board
of Directors Mass. Investors Growth Stock Fund, Inc.;
Director, Texaco, Inc.

LESSING J ., ROSENWALD - Trustee, The Lessing and *
Edith Rosenwald Foundation (charitable foundation).

+ - Member of Executive Committee.

* - As of December 15, 1964 Sun Life Assurance Company of Canada, of which Alistair M, Campbell
is President, owned beneficially 32,400 shares of Common Stock of the Corporation; Mr. Doriot's
wife owned beneficially 2, 100 shares; the John Hancock Mutual Life Insurance Company, of which
Byron K. Elliott is Chairman of the Board, owned beneficially 80,000 shares; West Virginia Pulp

and Paper Company, of which David L. Luke was formerly Chairman of the Board, owned beneficially
8,985 shares; Massachusetts Investors Trust and Massachusetts Investors Growth Stock Fund, Inc.,
investment companies of which Dwight P. Robinson, Jr. was formerly Chairman, owned beneficially
66,000 and 70,000 shares respectively; and members of Mr, Rosenwald's family and The Lessing and
Edith Rosenwald Foundation owned beneficially an aggregate of 33,000 shares.

The Officers and Staff are as follows:

GEORGES F. DORIOT, President and Director
University of Paris, 1920; Special Student
Harvard Business School, 1921; Associate
Professor and Assistant Dean Harvard Business School, 1926;
and has been associated with the Harvard Business School as
Professor of Industrial Management ever since that time.
During World War |1, Gen. Doriot ran the Military Planning
Division of the Office of the Quartermaster General and was

Deputy Director of Research & Development of the War Depart-
ment General Staff.

WILLIAM ELFERS, Vice President - Age 47
Princeton University and Harvard Business School, Served in

the U. S. Navy in World War I, Joined A.R.D, in 1947,

HENRY W . HOAGLAND, Vice President - Age 52
Stanford University, Stanford Law School and Harvard Business
School. During the War he served as a civilian as Executive
Assistant to the Director of Military Planning Division of the
Office of the Quartermaster General , Subsequently, Deputy

Director, Joint Congressional Committee, Atomic Energy.
Joined AR.D, in 1949,
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WILLIAM HL CONGLETON, Vice President - Age 42
Princeton University and Harvard Business School | Previously
associated with the Research Department of Standard Oil of
Indiana. Joined A R.D. in 1952, first as Technical Director
then as Vice President,

DOROTHY E, ROV , Treasurer
Syracuse University and Burdett College. During the War,
served in the U. S. Navy in the Production Division in the
Bureau of Ordinance. Joined A.R.D. in 1949 gs secretary
to the President and then as Assistant Treasurer. Elected
Treasurer in 1954,

CHARLES P, WAITE, Assistant Vice President - Age 34
University of Connecticut and Harvard Business School. Served
as an assistant to Gen. Doriot at the Business School. Joined
A R.D, in 1960 as a Staff Associate.

JOHN A SHANE - Assistant Vice President ~ Age 31
Princeton University and Harvard Business School. Also served
as assistant to Gen. Doriot at the Business School and joined
AR.D.in 1961,

PHILIP L, PLATT - Staff Associate - Age 26
Cornell University and Harvard Business School. Joined A.R.D. in 1963.

SAMUEL W, BODMAN |ll, Technical Advisor - Age 27
Cornell University. Holds Doctorate in Chemical Engineering.
Assistant Professor at M1 .T, in Chemical Engineering.

Stock Comment - From a high of 42 1/4 in early 1961, AR .D. stock declined to a low of 14 in the
fall of 1962. From at level the stock moved upward in sympathy with a rapid increase in price of
High Voltage Engineering, reaching 33 3/8 in the late summer of 1963, Again in concert with the
action of High Voltage, A .R.D. declined until mid-1964 bottoming out at the 18 level.

While High Voltage continued to decline over the balance of 1964, A.R.D. rallied to the ~7 level
in the fall in apparent recognition of the fact that Digital Equipment had replaced High Voltage as
the largest single A\R.D. investment. A subsequent decline in the final months of 1964 brought
the stock back down to the 21 - 22 level.

Following a rapid rise to 25 1/2 in the first half of January of this year, the stock has generally
traded in the relatively narrow range of 24 = 22 with the only noteworthy feature being a moderate
rise and heavier than normal trading in anticipation of a possible announcement with respect to
Digital Equipment at A R.D.'s annual meeting on March 3. At this meeting, stockholders were
told that there were no immediate plans for D.E.C. to go public and the stock made an irregular
retreat throughout the balance of the month of March.

Volume to date in 1965 has averaged approximately 1,500 shares daily with several individual days
showing 3,000 shares or more traded. As indicated above, Directors, as a group, either individually
or by representation account for some 299, 535 shares, or 19.5% of the 1,535,000 shares outstanding.
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Conclusion = As we have pointed out elsewhere in this report, the market place over the past

several years has eliminated the overvaluation of many of the individual AR .D. portfolio holdings .
and at the same time has eliminated the premium over net asset value at which AR .D. stock had

itself sold at various times during the 1960~63 period.

With this "wringing out" process already accomplished, we believe it reasonable to expect that the
major increase in asset value that we expect to see over the next 12 = 18 months =~ together with
increased recognition of the large values being created at Digital Equipment Corp., whether shown
on A R .,D.'s books or not == will find itself reflected in higher prices for A R.D. stock. Further
than this, the chances seem to us to favor a gradual elimination of the present discount from asset
value as the asset value moves higher and as the yet unannounced public debut of D .E .C. draws
nearer.,

While there are obvious risks in each of A.R.D.'s portfolio holdings taken as individual entities,
the package taken as a whole seems to us to present fewer downside risks than have been present
for a long while and the potential rewards of a current investment in A R .D. stock are quite
substantial .

Purchase of the stock at or near current prices is recommended.

John L. Merrill, Jr, Research Department
mrh April 20, 1965

Information contained in this report is not guaranteed, nor does it purport to be complete. Sources
drawn upon are considered reliable but are not guaranteed. From time to time this firm or its
partners may maintain a position and/or make a market in the security or securities mentioned herein,
or buy or sell from or to customers this security or securities.

© Copyright 1965 by Putnam, Coffin & Burr



















October 8, 1965

RESEARCH PROGRAM ON NEW ENTERPRISE FORMATION

I am sure that you remember the study of new enterprises formed by
people who once worked at Lincoln Laboratory in which you so kindly
participated recently. We have found after extensive data analysis that
several revisions in the questionnaire were necessary to provide us with
the breadth of information desired. We have compiled some of these
changes into a short-form questionnaire for those individuals whom we
have already interviewed.

We would really appreciate your help just this one more time.
Complete information on each of our cases is vital to the success of our
project. Enclosed is the short-form questionnaire which will take about
10-15 minutes of your time to complete. A self-addressed mailing envelope
(stamped) is also included for your convenience.

A working paper written by another individual on our research staff
was included for your general interest. Hopefully this will compensate
you to some degree for your time spent on the questionnaire.

- ae ww

Edward B. Roberts

Associate Director

Research Program on the Management
of Science and Technology

EBR:bb
Enclosures










@

6. Family:

a) When you left to start your own business were you married?

Yes )X No Number of children .2-.

b) If yes, at that time how did you perceive your family's support and
understanding of your proposed venture?

-~ - - 4
1,? VR
f ~ -~
I\ /)

a[]
NE}
~[

7. Please rank the following statements on the scale from 1 to 7, indicating
the degree to which they apply.

a) Was your'work at the lab challenging?

1 2 3 4 \s 6 7
offered very
no challenge challenging
b) How much enjoyment and personal satisfaction did you get from your
work at the lab?

{

=3 -2 -1 0 +1 +3
Much dissatis- ) ) /}7\' Very much
faction and Negative w———Neutral——> Positive satisfaction
hated work and enjoyment

¢) For yourself, was-the lab a place to learn new technology or apply
possessed knowledge? : '

1 2 3 4 Y 6 7
apply N equal //\\ Learn

possessed shares new
knowledge of both technqlogx
8. With respect to your nev enterprise:

a) Did you have the idea for forming this particular type of bysiness
before coming to work for the lab? (1) Yes__ . (2) No

b) If yes, why did you not implement it at that time?







b) How many of these (exclusive of founders) were from the lab? \

c) What skills did they (exclusive of founders) have that you wanted?

The following question relates to how the company's marketing policies and pro-
cedures have affected its growth, and how the company has dealt with 0nis major
business area.

Marketing would be defined as that of the business dealing with market .

tion collection, sales, distribution, advertising, and promotion.

13. a) Do you have a marketing department (or a special sect >n of th
devoted to the marketing aspect of the business?

>( No

b) How many in-house marketing people does the cémpany have? /

Yes

c) What are the functions of these people and at what point in ti
they added to the company's employment?

oA
A ?W‘L—

d) Who handled the marketing function in the beginning? -W?CL“'°

e) Does the firm use marketing consultants? ‘jije If yes, to:

f) Do you do any sales forecasting? %344 If so, how is this

For what is this information used?

g) Have you done any studies to analyze potential markets? ;¥C<

If yes, what was done?

If no, how do you get market information?










(4) No technology transfer - Essentially nothing that the company does
is related in any manner to laboratory technologies. The individu.
who started the company may have learned an extensive amount at th

laboratory, but he is not utilizing this (from a technological
standpoint) in his new enterprise.

(5) Special case: Please specify:

£y
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Lomputers

elasticity, and so forth.

Analog Simulation

“If we find a system which is de-
scribed by the same mathematical model
as the original system, then the activity
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vided synthetically with a great variety
of situations and in a completely safe
manner. A further reduction in cost can
be achieved by replacing the radar sys-
tem and processors by a simulation.
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A Manager's
Simulation Pri
imuiarion rrimer Teat
' The testing of interconnected subsy
Ivan Flores, Private Consultant tems can be facilitated by replacing a.
and but the one unfier study by simulations.
Burt H. ebowitz, Airborne Instrument Labs These simulations produce or accept
data which is used to evaluate the sys-
tem under study.
of the two systems is analogous. If it
. ; . is easier to examine the behavior of one Models
. S:;rful:usoi:ac;a: :‘3 :la‘;s’t;{iieji;rgzltzlof:: system than anot‘her,‘then the system A system under study consists of sub-
y:;er.sli)m {datio'n Thegiatter to require V\fhlch we observe is said to be an anal_og systems, Each of these may be modeled.
p . - quir simulation to that for which we ‘desire Each model may have a unique phi-
mathematical models. Such models, in knowledge. losophy.
turn, dcan be' C_lafSlﬁed into pr Ob“bl‘-‘"f For example, an electrical analog of Model Philosophy
and deterministic. The latter type is  the loudspeaker system is easy to con- Several philosophies of building mod-
further broken down into exact, simpli-  giruct and observe. It is an analog simu-  els may be possible:
fied and heuristic model.f. Simulation lation of the loudspeaker. 1) Probablistic
can be. used for the following purposes: Digital Simulation 2) Deterministic
-analysis and verification of system per- Again, we start with the mathemati- a. exact
formance; system design optimization ; cal model. Activity of the system under b. simplified
pe.rson,lel training; subsystetm test, Ap- study is described by equations. Now 3) Heuristic
pl;ca.bdity and model chozce. are de-  he procedure is to solve these equations Probablistic
t_e.rmmeq /rqm'th.e system spec:ﬁcatw’_ls- on a digital computer. The solution of Study of the system in either an an-
Sf’"""mo" Is ‘"";’"a‘el)f concer ned with  hege equations is presented by a nu-  alytic or heuristic manner should reveal
time. .Realume sxmulat‘lo.n is defined as  perical printout, which can then be in-  a description of the -input and output
a rauo.of system activity dur ation to terpreted and/or graphed. phenomena. Should these phenomena be
simulation duration of appr ?xtmately An example of a digital simulation is probablistic in nature, a substitution for
one. A set of steps for setting up a  the reactor study. Here the behavior of  a synthetic distribution is possible. For
simulation concludes the article. a nuclear reactor is investigated by ex- instance, the operation of a telephone
amining the results of a long series of exchange over a short interval of time
calculations wherein various parameters is described in this manner. The dis-
and initial conditions are altered. tribution of incoming calls is found to
Digital simulation allows us to repre- be random.
What is Simulation? sent the activity of an as yet unborn Exact
Simulation is the indirect investiga-  digital computer on another dissimiliar Detailed study of a subsystem may
tion of system performance. This inves- digital computer. reveal the precise relationship of the
tigation can be done in one of three variables. This can be verified on a
fashions: Uses of Simulation physical system. The equation descrip-
a. physical There are at least four uses to which tion thus provided can be the basis of
b. analog simulation can be put: a simulation. For instance, the exact
c. digital computation 1. analysis and vertification thereof equations for the behavior of an elec-
Physical 2. design tool tronic amplifier are presently available.
A model of the system under study is 3. training These provide a model for digital or
prepared identical with the system in 4. test. analog simulation, :
every important detail. This model is  Analysis Simplified
subjected to the same input phenomena The engineer and scientist are re- A simplified system of equations is
that would be required of the original quired to analyze and understand many one which disregards second-order ef-
system. The reaction to the model kinds of systems. Their analysis fre- fects upon the total system. The biggest
should theoretically duplicate that of quently takes the form of a mathemati- task is to determine which effects may
the original system. The factors of con- cal model. Simulation using this model be disregarded safely.
gruence should be chosen so that system can be compared with observations, and An example is provided by the ampli-
performance is essentially reproduced. this constitutes a verification, at least fier when its job in the system is to
A model of an aircraft for wind-tunnel in part, of the analysis which preceded handle pulse inputs. Simplification con.
experiments is an example. Reproduc- it. sists of disregarding the low frequency
ing the details of the cabin is obviously Design response, idealizing the input wave-
of no importance to the aerodynamic A verified mathematical model for a forms, and ignoring the effects of noise.
performance of the system. The shape system provides the means for optimiz- Heuristic
and weight ratio is important. ing system design. The desired range If we investigate the given subsys-
Mathematical Model of input is presented to the simulator. tem only for the range of operation with
To set up analog or digital simula- Design parameters of the system are which it is concerned in the overall sys.
tion requires a mathematical model. varied within the simulator. The re- tem, we can relate its output to its in-
This is a set of equations which de- sponse of the simulator is examined. put. This activity can be recorded in the
scribes the system activity in terms of Parameters for which the response is form of a graph or table, or possibly a
1) time, 2) initial conditions, 3) system best should provide the best system.de- set of simple equations. The subsystem
parameters. sign. can be replaced by this table or graph,
Take the equations which describe Training provided that it is complete enough and
the activity of a loudspeaker. The out. A simulated system can produce out- meets all eventualities.
put is the motion of the diaphragm. The puts for training system operators at a
initial and input conditions describe the cost much below that of the initial sys- Other Considerations
portions of the various components and tem, in most cases. For instance, an air Applicability and Need
the electrical disturbance supplied them. traffic control system might have its in- Simulation can provide savings in
The parameters of the s m are de- system simulated. Thus, aircraft time, money, personal safety and efh-
scriptions of the mass, compliance, mgnts and their detection can be pro- ciency. Eventually, all these factors

could be converted into dollars and
cents. This can be compared with the
cost of other alternatives and a choice
made betweer simulation and other
procedures.
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C. E. UNTERBERG, TowsIin Co.

MEMBERS
NEW YORK STock EXCHANGE
AMERICAN SToCK EXCHANGE
61 Broapway
NEw Yorkg, N. Y. 10006 HA 5-3090

September 24, 1965

Mr, Kenneth H, Olsen

Digital Equipment Corporation
146 Main Street

Maynard, Mass, 01754

Dear Ken:

I read with great interest the 1965 annual report
of Dig tal, The progress in the area of new product develop-
ment and backlog is gratifying, Would you be good enough to
have your secretary send us a dozen copies of this annual report,

For your information, you may be interested in
the enclosed preliminary prospectus on Systems Engineering
Labor: ories, The management here also seem to be doing a
great job, If you ever have any interest in meeting any of
the principals to discuss common problems, I would be delighted
to ar; nge it., We know them well in that we have had a modest
common stock investment in this company for the past few years.

Best regards,
Simcerely,
\e‘ﬁ%\“'

BT/r
Enc,
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. s THE UNIVERSITY. OF ROCHESTER
g _ ' RIVER CAMPUS STATION

ROCHESTER 20, NEW YORK

PURCHASING DEPARTMENT
8 & A Building

PURCHASE ORDER NUMBER
20217-C

CONTRACTOR PRICE WARRANTY

‘ The Contractor warrants that the prices of the items set
forth in this purchase order do not exceed those charged
by the Contractor to any other customer purchasing or
leasing the same items in like or smaller quantities.

Digital Equipment Corporation















































































As we feel there is merit in having our Key Management Personnel receive BUSINESS

MeGRAW-HILL

IGINEERED BUSINESS READING PROGRAM

WEEK, we wish to enroll the following:

1. Name Title
Address
City State ZIP
Department Chief job Responsibility

2. Name Title
Address
City State ZIP
Department Cheif Jjob Responsibility

3, Name Title
Address
City State ZIP
Department Chief job Responsibility

li. Name Title
Address
City State ZIP
Department Chief job Responsibility

5. Name Title
Address
City State ZIP
Department Chief job Responsibility

6. Name Title
Address
City State ZIP
Department Chief job Responsibility
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July 21, 1965

UNDERWRITERS OF SECURITIES
SALES AND MERGERS

Kirkeby Center, Suite 733
10889 Wilshire Boulevard
Los Angeles, Calif. 90024

BRadshaw 2-045]

Mr. Kenneth Olsen, President
Digital Equipment Corporation
8939 Sepulveda

Los Angeles, California

Dear Mr. Olsen:

I have been merging and selling businesses for over
twenty years.

Recently I have been approached by a buyer who is
looking for a company in your type of business.

Should you be interested in exploring the possibility
of s¢ .ing, please phone me,.

Enclosed you will find copies of clippings regarding
companies I have sold recently.

Very truly yours,

HR :ea

Encs.






