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" FOREWORD

“commiittee on Patents, Trademarks, and Copyrights as part of its
study of ‘the United States patent system, conducted pursuant to
‘Senate Resolutions 55 and 236 of the 85th Congress. It is one 'of
‘seéveral being prepared under the supervision of -John C. Stedman,
“agsociate counsel for the subcommittee. - : : _ _
" "Earlier reports on the work of this subcommittee have noted the
“great changes in our ‘economic and industrial systerd since our patent
“Taws camie into being. As we put it in January 1956, “the industrial
‘and technological economy of today bears little resemblance to that -
of yesterday * * *. The garret, garage, or basement inventor to 8
‘rnarked extent has given way to the laboratory technician who is
both: scientifically trained and versed in the latest techniques of
. experimentation and invention. The independerit Jone wolf* inventor
has given way to the coordinated group activity of the research labora-
. tory.” 'What do these changes augur for the patent system? How
‘shall the patent system respond, the better to discharge its constitu- . =
“tional purposes? - - oo o

- Professor Melman addresses-hiinsell to these issues, taking for'his |

giibject-of inquiry the highly important, highly organized, extensively
- stafled research laboratories that operate today at both industrial

Frand university levels. In this milieu, he concludes that the patent
|\ system, whatever its past contributions and its value and virtues in.
other respects, contributes little to the progress of science and useful
arts. ~ This conclusion, without doubt, will be greeted with skepticism.
'\BYSbme and with vigorous disagreement by others. Nevertheless,
Professor Melman has posed 4 serious issue and subjected it to
“* thoughtful and competent inquiry. I hope, and expect, that those
“who' ¢hallenge his views—and there will be such, I am sure—will
“gpproach the subject and his-handling of it with the same measure of
cormipetence and thoughtfulness that he has shown. The subject is
“too 1mportant and complex to warrant anything less. R :
" Professor Melman is well fitted to speak on the matter at hand. As’
‘a-member of the department of industrial engineering, Columbia
“University, he has a longstanding, active and down-to-earth interest -
“gnd experience in the subject of industrial productivity and research.
-He has carried out varied industrial studies while on the faculty of
“Columbisa, University. He is the author, among other publications,
-of Dynamic Factors in' Productivity, a book which has received wide
“attention in this country, Furope, and Japan since its publication in -
956, ‘and which is the product of 5 years of research and extensive
ohsultant work with-various industrial conicerns, o

* In publishing this study, it is important to state clearly its relation
“60 the policies and views of the subcommittee. The views expreéssed.
by ‘the author are entirely his own. The subcommittee welcomes
the report for consideration and study, but its publication in no way

Thlsstudy 'ﬁas'.'bf'épafed bj'l’:roflﬁ Séﬁno‘til‘i Melman foi_'" the Sub=



. consideration.

mgmﬁes or ]mphes acceptance or approval by the subcommlttee or.__‘-'

its members of the facts, opifiions, or recommendations contained in

it. Such publication does however, testify to the subcommittee’ s
belief that the study represents a valuable contribution to the litera- o

‘ture concerning the patent Sg’stem and its operation, and that the -
public interest will be serve by its pubhcatwn d1str1but.10n and-:_-_‘_

JOSEPH C O’MAHONEY

Chairman, Subcommzttee on Patents, Trademarks and 0013@/-7 E ;:

. rights, Oommzttee on the Judww,ry, Umted States Senate '
MAY 16 1958 ' . . v
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" THE IMPACT OF THE PATENT SYSTEM ON
LR ~ RESEARCH - =
By Seymour Melman

. Cuaprir I, Inrrobucrion: THE PropLem Durivap. ‘
.+ “There is & growing inconsistency between requirements for fruitful
- " technical research and the effort to operate a patent system. That
© ig the main finding of this inquiry into the relation between the patent
~» system ‘and modern technical résearch. S , '
~ ."The -historical ‘justification of & patent system is rooted in two
‘propositions:. firet, that it is possible to identify the creators of new
articles and techniques; second, that the privilege of exclusive property
" ~rights granted for a given period will yield a material return to the’
“-preators of new things, and will thereby encourage them to further
Uereative work.t o 0 PR T o S
. ~'The fivst of these assumptions implies that scientific. research and
‘technological development are: carried out under -conditions that

L

may be attributed. The second assumption implies that the granting
-~ -of the patent right lias a substantial effect in promoting further effort
" in seientific inquiry and technical application of the results. -

A, THE PROBLEM OF THIS STUDY

+7. " Two problems are at the center of this study, What are the condi-
" tions under which technical knowledge is produced? The answer to
.- this question should indicate whether it is indeed possible to identify

. “inventors and inventions in a workable way. This problem is surely.
- of more than formal interest, for the course of recent patent litigation

“has indicated that the eriteria for invention—often tied in with the

“identification of the inventor—lie at the heart of many cases in which
.. ‘patents granted by the United States Patent Office have been held
- invalid by the courts.® L C : R .
- The second problem of this inquiry is the question: What has
been the effect of the patent system on the promotion of science and
' 'the useful arts? This question'is a critical criterion for the evaluation
- of the functioning of the patent system. Clearly, it is possible to
" ‘suggest many criteria by which to evaluate an institution like a patent

- system. Patent arrangements have far-reaching effects on economic

" institutions, on property relations, on profits of industrial firms, on
_ . concentration of control in ‘industry, on monopolistic = practices
1Y agally speaking, dur patent systom Is based upon art, L, séc:8, of the Cengbltution of the United States,

" which provides that “The Congréss shall have Power * * * To promote the Progress of Selenes and useful

R Arts, b%_ secaring for limited Times to Authors and Inventors the exclusive Right to their respective Writ-
... Ings and THscoveries.” - L DT L : . A .

~.*~ 10f 0 inventions recently held invalid by the U, S."Gourt, of Appeals, 43 were invalidated on grounds

“of *lack of invention or anticipation.” Hearings on the American patent system, before the Bubecommittee

‘ on Patents, Trademarks, and Copyrights of the Senate Committes on the Fudiciary, 8#th Cong., 18t sess.,

o coab 184 (Oof. 10412, 1056). ... . .o ° . :

L 2080858 e ' : B

enable. one to specify the particular person te whom a creative act-
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- mecessarily reflecte:

’I‘EE I'MPACT OF T'I-IE PA’.I"EINT SYS’I‘EM ON BEE-E\ARCH 5 'l )
8. Measumng research activity. : »
In‘a-review of the- operation of research a.ctmty in 1ndustr1a] firms
-and other laboratories there arises the problem: How much is pro-
- duced in these facilities? - It should be made clear at the outset that -
- -there is no sure way of gaging or deﬁmng output of technical knowledge
“or technical design® “Therefore, it is only possible to measure the
~activity in these facilities by counting some of the inputs that are
~involved. -We can measure the man-hours or the funds that are
= _'used ‘up in the operation of these facilities.
: 10 §¢ 18, of eourse, possible to count the number of pate,nts t;alr.en out by a Lesearch wmit.” The signifieance
" of sueh counts for aging output is limited, however, by the fact that intensity of research activity Is not
g in the number of pateuts obtained even where patenting is a regular adjunet to research.

o Se& sﬂ VIL. Onthe other hand tbe output. Gf techn[cal papers may at tlmes hea rough ndieator of research
ag Y - L ; . ;




. the worth of new knowledge, is explored in.chapter:-V. This, too,

.. knowledge as property and the implications that arise from such use.

3 e AATAR AR S sges R s L e R B o AR R meeT o ————

(a.ntltrust. pohoy), on’ the ro]e of Government as° 8 deolelon maker i
industry, and on the scope and characteristics of the legal profession.. = -
Any one of these areas.of effects could be utilized for the ‘purpose. R
of eva,lua.tmg the functioning of the patent system: - e
* This report deals with only orie aspect of the effects of the patent -
system, namely, What has been the effect of a patent system on the -
promotion of science and the useful arts? This criterion corres onds;
" to the end in view stated in the Constitution of the United.States.
under which the Congress was empowered to 'establish a patent
system. Moreover, the test of promotion of science, in both its basic -
and applied connotations, is important in its own right. For the
progress of science and its apphoation to production is a major factor
. In'the ca.peblhty of ‘any country to attam hlgh levels of matena,] y
well belng : R

. B. SCOPE OI‘ TH.E STUDY

anh of the plobleme noted above is t.he eub]eot of e separa,te pa,rf
of this study. - The first part deals with the conditions of the produc- -
tion of technical knowledge Here the attérapt is made to marshal = o
data from industrial, university, Government, and other laberatories
‘which bear on the ways in which research and development are actually -
- organized and carried out in many fields of science and engineering.
These aspects ‘of research are closely relevant to the problem. This . .
involves 1dentifying those who create new e,rtloles and technigues:
It also involves: maklng clear what is meant by “new technolegy” -
(ch. 1), This leads in turn to an examination ‘of the various groups
and individuals who contribute to this production,-in other ‘words; ,
the division of labor and interdependence in the production :of tech- .,
mnical knowledge (ch. ITI): In chapter IV the inquiry turns to the -
. question of how the producers of-technical knowledge are. paid, s’
matter closely related to the problem of incentive for performance of -
this type of work. A different aspect of technical research, namely, © -

Jhas a bearing on the problems of ‘Incentives. Finally, chaj tor. VI i
analyzes the determinants that influence, shape, direct, and Timit the -
production of new knowledge through techmoel reseerch Whether;
conducted under industrial or nonprofit auspices.

The second part is corcerned primarily with the use of techmca,l ,"

Chapters VII and VIII focus attention on the main ‘effects that flow
from the use of patents by business firms'and universities, respectively.. =
Chapter IX deals with the relationship of patents to’ the. progress of: -
science and technology. Tn order to bring out more cIeerly thisrela-.-
tionship, chapter X delves into the speculative i inquiry: What. would
be the consequences if we had no patent system? =
A third part, represented by the final .chaptier (ch. XI) exammes---;
the relationship between the subjects discussed in parts I and’ 11, to

wit, the conditions covering the production:of knowledge, and- 'the..
opeflalinon of the patent. system as & Way‘ of promotmg eclenoe and the.
-usetul arts. ‘ :

o, CHARACTERISTICS OF ’PHE DA_TA o 1-:' :

0ne of the ploblems involved in an 1nqu1ry of this type is the a,ppl 0-
_ priateness of the methods used. ~The investigation had to be des1gned
to enajole the wrlter to reech ooncluemns thet are meanmgful n terms
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o ment and umvermty la,boratorles is typlca,lly characterized by lelSlOIl
-~ of labor and interdependence among the investigators.. The division

of labor is expréssed in the varlety of occupational skills that sre
- brought to bear upon particular problems. The interdependence in the

. work ‘is made evident by the utilization of prior knowledge and the
- know-how of contem Foranes engaged in related tasks. Tt is doubtful

_ -Whether the classical inventor of the type visualized by the patent-
jsystem is today Y major factor in technical development ‘

A INDUSTRIAL RESEARCH LABORA.TORIES

o Thase charactemstlcs in industrial research laboratorles become
. “apparent when one examines the variety of occupations found, in
- the course of this stidy, to exist in several large laboratories, In
- one mgjor electronics laboratory the composmon of the’ sczenmﬁc
reséarch personnel was as foﬂows S R )
- Mathematicians. - .. - ... I R R 1. B
--Metallurglsts____ RN AV B o= .
“ Cherniste ... oo - w L Ay R telaoL . B0
Physlmsts_.._h_______-_,.__;._»;_--h___;___-______,-_., _____ SO, 75
. Hlectrigal engineers_. ... R . L
Mecha.mcal engineers L. __ .. .. SR I

In a petroleum firm’s central labomtory the followmg breakdown

. appeared::

g Chemlsts____;_;‘__;;-__n_:_'__-__;;-_;;_-;__';'_;-__';‘___-_'___:' ______ -___._'_'_'_____ -
Geologists__ ... i —— il e m e e ——————————— E

 Physiciste: _ o .o __._ o ilcel_ lells AP IRV

-.". Patroleum engineering specialists

o Mathématictans. ..o U T S SV P
* . Chemieal engineefs- - _ RS SN bl SR

.- Civilengineers. c.iol oo _Sol oLl il amlLloow - :
- Blectrical englneera__-,,__'____-'._.,..'..:.. .................. ke amn——

-~ Mechanicgl engineers. . _ i ciucnas e mn il g ;

Other englneers_._-.,.,____________-_-,.-_..,‘“__-,-____;____--;..‘.;__,-..;_;;___ s

In the same laboratory, this variously-trained personnel was assigned
© to’an even greater va,mety of demgnated resea,rch ‘and deVelopment
jobs,!® to wit: . . - ,

“Analytical chem:qts I Encrme ‘mechanie

- Chemistg - P S : Palot plant operator
~“Research-chetaists = = -~ -"Mechanie -

--Btaff chemists . - " Reséarch librarian

- Divisien:direetor. .75+ = 00 - Industrial hyglemst

“Cheinieal engineer . | - . <o Toxieologist - :
i Development enginger . . . ) ‘Products. technologmt

.- Eleetrical engineer. ‘ """ .. Research physician !
" -Enginer - - o " Teehnologist - -
Metallurgical: engmee‘r ST - Research physmlst

- Progess engineer . .- _; o . Resealch engmeer .
- Inspeetor - BT cooi Foreman - v

.+ Laboratory a.ssmtant © - .. Process foreman’

Teehnictan~ = - . oo M_echanical'-foremah '

Engme operator -

- 13 This list includes oniy those dJrect.ly engaged i researeh and deve]opment work Thera arve, of course,

others engaged in activities necessary to support the resesrch and develepment funetion. These i.nu!uda

the usual clerieal, booklkeoping, accounting, purchasing and legal personnel; also, those engaged in routine
- 'maintenanee af huﬂding operation such a8 ]anitors, guards, routins mechanics, and painfers

. 20609—58——-8,
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eonstrtuted the croes qectmn of 1ndustna.1 research a,ctlwty reecnﬁly‘

reviewed by the National Sclence Foundation.5 .

 The engineers and scientists in-these industrial research laboratorles S
numbere about 7,700. The National Science Foundation has est1- .
mated that in 1954 altogether 157,300 scientists and engineers. 111.I i

private industry were engaged in research and development.®

This means that the firms sampled here accounted for about 5 per- .- -
cent of the total research and development personnel in industrial .
" research laboratories. The sampled:laboratories are not only im- .- -

. portant in their own right; they represent a substantial sector of the -

-total research and- development activity. These laboratories also - .
account for a. substantial amount of patenting activity, as Wﬂl be .

reflected in the later chapters of this report.

A further interest in these laboratories of large size stems from the .

‘increase, in recent years, of basic research in these laboratories. This

_ means 1nvest1ga.t10ns into the characteristics or phenomena which are. '. :
at lTeast one or two steps removed from the production of knowledge - .

that is aimed at particular produet or production method utilization. :
During 195354 basic research amounted to 4 percent of industrial

- regearch expenditures.” Underlying this statistic the report gives the =

following definition to “basic or fundamental research’ within husiness--

sponsored laboratories: Projects which are not 1dent1ﬁed with specific _
product or process-applications, but rather have the primary ob]ec’mve SEIRLS

of adding to the overall scientific knowledge of the firm.: S
“Attention is directed to the last phrase *“* * ¥ of the firm,” Whlch :

gives to basic research an altogether different meaning from tile usage - o

among university scientists. There, thé relevant realm for'exploration

by scientists is not the knowledge. of the firm, the umversﬂ:y, or even. . e

the country, but man’s knowledge of phenomena In the nonindus-
trisl laboratory- the promotion of science and its application is ‘not

limited by the requirement of serviceability to the firm,. however.-' ';3;"

broadly that may, in some cases, be construed. .

Since the four sampled laboratories “are of large size,. they do notr S
necessarily represent certain of the, operatmg eha,ra,cterlstlcs that would - -
be found in many smaller laboratories in industrjal irms. The factis, =
however, that in 1954 about 70 percent of research and development in ..o
Amerlcan industrial firms was earried out by 375 of the largest com- -

panies; which represented some 2 percent of the sample.of firms

'reeently studied by the National Science Foundation.? Accordingly, - e
- concentration of attention in th1s study on the larger units is.in keeping *

with their relative importance in the industrial research scene.. More-
‘over, g substantial literature has been devoted to presentation of the

managerml and other methods of the larger industrial I&boratomes LR

S B ?Tatigmal Selenee Fouudatlon, Sclenee ancl Engmeering in American Industry (1956)

i | -
b :
9 See, €. g., Bush Biblmgraphy on Resesu:h Admin{stratton (W, ashington, . O.: The 'Univermty Press

of Washin , 1954); Anthony, Management Controls in Industrial Research Operations (Boston: - L
Harvard niverslty School of Business Adminlstration 1852}, see pt. LV, and the bibllography on pp. 61381, .

%ers on research management practices have bheen publisi:ed by the American Management
* Assoclation, and by the annual conference on Industrial research management orthe depa.rtment of industrial
a.nd mnnagement enginearl.ng ot Columbla University (see note 2, lm'm)
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kR % Just befors ‘the-last war, we were interested in devel- -
- oping ‘a catalytic cracking process and were working on one
" called Fluid Catalytic Cracking. At the peak of that effort,
~. we had about 200 people of all sorts working on the process.
- Some-of these people were professional people and some were.
-+ ‘nonprofesgional. ‘In the group, we had physical and organic
-+ chemists; we had physicists; we had engineers of all types; -
"“we-had lawyers, analysts; mechanics, ‘'operators, etc. = The
“7 Research Division was working on part of it, the Process
" - Division on another part, and the Development Division was
_doing the engineering. and economie- studies.” The Baton ™
~"-Rouge laboratories were running a huge pilot plant and the-
.. Esso engineering department. engineers were designing the
- .commercial units. In addition to that, the patent and legal.
 people were checking t0-be sure that if we did develop the
" process we would have patent protection on'it. If we have
o to put all of those things together and develop -the process
- in & short period of time, it is obvious that individuals today
" cannot do industrial resesirch successfully. Tt has to be done
““ - by groups of coordinated people.* - . A
i+ “From the standpoint of conventional management and adminis-
- - tration, this. type of -division of labor requires considerable organi- -

: ':_,-~za.15ic'>'na1 effort in order to integrate the diverse activities indicated.

In consequence, some rather ornate systems of management have been

o . -evolved, systems that have a tendency to extend beyond the narrower

. task of integration and include efforts to administer the technical
. aspects a5 well, The nét result has been the developmént. of systems

* . of ‘hierarchical decision-making ‘which often include & full-time

“'__'; -administrator for each 10 to 15 scientists or technicians,

e, UNIVERSITY AND GOVERNMENT LABORATORIES: SELECTED.
SR R - ' CASE HISTORIES L '

“+One may ask :Whethe.r the samie 'tendeﬁcj ‘to undertake g’roup re-
search with individuals of similarly diversé backgrounds, exists among

. ‘the university and Government laboratories. " This is an important
"~ consideration’ here  because. this writer’s information is that these.

s laboratories tend to be less ‘managerially organized than industrial

" .research groups. Again, there still prevails in “the ‘universities a

- strong tradition for scientists and engineers to have laboratories which
. are identifisd as their own. Notwithstanding ‘these considerations;
group efforts appear to exist here as are found among the industrial

" research laboratories. The following exemplary-cases are extracted .

- from several accounts of organized research furnished by scientists and

. engineers working in university and Government laboratories.

- ment of turbidity at 4-minute intervals.

1A breeder machine

.+ This'machine was designed iﬁ_ order to handle the problem of growing
~ microorganisms under conditions of specified turbidity, by measure-

. 15 Reaves, Management of Industrial Research, Esso Research & Engineering Co,, at 7 {1953). . .
In 1940, Charles ¥. Kettering, of QGeneral Motors, afirmed that “group invention” was the method of
th e research orgenization which he directed. Hearings, Technology and Concentration of Economie Power,
heforé the Temporary National HKeonomle Committee, 76th Cong., 3d sess., DL. 30, at 16203 (1940-41).
- (Hereinafter referred to as TNEQ hearlngs.) : R . . o




PART I CONDITIONS APPLECABLE TO THE PRODUCTIO

_ CHAPTER II THE NATURE oF RESEARCH ACI‘IVITY THE PRODUCTION
‘played by the patent system in respect thereto, it is necessary first 1o
- one is interested in.

-known before or not, to achieve riew products or processes. In the'"
- operation of the American patent system, natural plienomena are not-.
“in themselves patentable. However, articles . which embody the

-OF. TECHNICAL KN OWLEDGE

_OF New TDCHNOLOGY AS INQUIRY

_Before one can evaluate researeh actlwty, its results and the role .

decide what kind of research activity we are talking about and. ‘what-
objectives and results we are concerned with. Research activity can
be defined or class1ﬁed na Varlet.y of ways, dependmg upon Wh&t":. '

For the purpose of patentmg, for instance, a line must be drawni"_
between research which involves the dlscovery of natural phenomena’ "
and that which involves the application of such knowledge, whether.

utilization of such knowledge, or statements of processes whlch may:'
embody such knowledge, are subject to patent rights. o
In another framework, such a distinction may be of little value,
however practical and 1mporta,nt. it may be in operating a patent
system.. It does not, for example, afford an adequate basis for classi-

 fying the different typee of work carried on in industrial, university,
- and government laboratories. For example, it is possible to formulate.

the criterion: The test of whether research is basic or applied depends
on whether there is an immediate end in view to be served by the .
product of the research. By that test,.given vesearch activity, if -
oriented toward the production of pa:rtlcular products, would be called -
applied research; if directed to the production and’ pubhc&tlon of new "

- knowledge as an end in itself, it would be classified as basic research..

Research work can be classified in still other ways. - For example,
does the work yield lmowledcre which is. apphcable to a. Wlde ra.nge k

‘of phenomena?.

Still another classification, one ot generally used but of esoecml
significance.in_this study for reasons that will become apparent Jater, .
is in terms of the administrative setup for conducting research; to

© wit: Is the decision to do the work made by the investigator pri-
marily responsﬂole for carrying it out or by some other person, usually

- the supervisor in charge? This is a question of crucial import, more

than it may seem ofthand. Among scientists, there is wide agree-

ment that the producmon of new science proceeds most .ad vanta.

geously where the investigator is free to follow his own bent in the_

- choice of problems and the design of inquiry. When decision making’, -
" . as to research is largely in the hands of external managerial control, -

 there is niecessarily a retarding effect on the production of new knowl

edge, whether immediately evident or not. For external managerial

! ~control over the investigator impairs the process of free, imaginative

"-'_63
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: ment and- pump demgn Varlous occupatlons partlmpated in the
: progect A surgeon contributed knowledge as to the importance of
solvingthe problem of sutomatic re Fu_latlon of blood pressure by
~infusion.  He also contributed clinical procedurds in the application

: of the machine. An experimental physiologist contributed know-
ledge -on  methods ' of -blood-préssure measurement, Several drug

. companies furnished biological response data for particular drugs.

These data were only pa.rtlal and had to be further elaborated by

S the investigator, ~Physiclogists and electrical engineers were active
*_ . in carrying out experimental work with this machine on dogs in order

to ascertain blolo%nca,l response to the drugs used. Flectrical engi-
neers contributed knowledge of servomechanism design and construc-
tion. " An anesthesmlogist contribﬂted__experience with another servo-
mechanisrin - designed in another institution for clinical use. About
25 vendors of electrical and mechanical components (small and large
firms) contributed standard ‘and special fypes of equipment for -
building this machine, 'Machine designers and machine shops carried
~ ‘out the detail of design of the units and executed the construction
_of special components, The laboratory of the National Institutes of
Health at Bethesda, Md., supphed special designs of a pump for
precision delivery of small’ quantities, especially suitable for medical-
clinical applications. ' An experimental animal section of the research
~ laboratory maintained animals for experimental work and prepared.

*them for use, as well as confributing special knowledge on relevant

animal --physiology, A pharmacologist made available biological -

“data on certain drugs that were wused. ‘An electrical engineer,
physlologlst a,nesthesmloglst -and "aninial techmcmn& all assasted '

o’ testing the equipment during development. - .

- The design that was finally completed included several new aspeets :
including the mechanical design of a special pump, and development
- of a machine so designed as to be reachly adaptall))le to related types

7 of regulatmg problems :

5. Owell drilling

. " The following account, Itaken from 2 paper entltled “Trends in
Industrial Research’ by Dr. Clyde Williams * .of Battelle Memorial

;" Tnstitute, exemplifies the tea,m character 01" much of the research
'-'done at the Institute:

“In 1944-45, oﬂ-well drﬂlers in. the Permmn Basm oﬂﬁelds o

. of west Texas were having troublé with drill-pipe breakage.
~ New strings of drill pipe would twist off far under the ground,
necessitating expensive “fishing” operations and replace~
‘ment. " Drill pipe was costly, and la%or and ‘material losses
were runming into the millions. - "The American Association
. of Oilwell Drilling Contractors came to Battelle with’ the

‘ .-_,problem o -
T After Teview of all the known factors, our coordmatmg
committee sert a metallurgical engineer to the Permian
© Basih to examine broken drill pipe and talk to men in the
_ field. He began shipping specimens of damaged pipe to
- Columbus, and in a few weeks metallurgists and metatlog-
raphers were busy sectioning -the specimens, and physmlsts

- and "experts. in materials -engineering, aided by corrosion .

RT Battelle Technical Revxew, Batte!le Memoriat Insbitute, Oolumbus, Ohio (August—September 1055)



The process of ingquiry is, utilized ‘at tiavery; hand by scientists and -
engineers. The product of this process is always technical knowledge, = - -
whether it. be.stated explicitly as a fact about particular phenomens

or be utilized without explicit statement in the iramediate work of

formulating and testing the design of a particular product or progess.”

" In either case the production of the knowledge is the critical act.

- For the purpose of this study the relevant research activity is defined -
and. evaluated in- terms of the new -technical Xnowledge which it "~

produces. This approach requires some comment. By this tfest;

what is conventionally regarded as science is not differentiated from = "

invention, gince the production of new knowledge is the common fea-.
ture in both. - . - o : - S

' This view-of technical knowledge as a product in its own right, is .0

* held by many persons engaged in the direction of industrial research -~
“activity. In a recent address by Mr. E./D. Reeves, executive vice.

. president of Esso Research. & Engineering Co., for example, he in- -

" dicated that— e _ : ~ o T
* * & the day is fast approaching when industrial research -~ ..
will produce technology ag an industrial product in its own ="
right, As this dsy approaches, industrial research will’
become more and more a separate industry creating an im-
portant raw material under highly competitive business-
conditions.!? LR v ‘

B Summary' E E

In summary: In formulating the relation between the patent system .

and the production of new technology it is appropriate to fasten
attention upon that feature of technical work that is common to. all

of this activity, namely, the process of producing new knowledge as ="

such,  With this approach, it s not necessary to differentiate between -

" basic and applied‘science, 1. e., the work of producing the knowledge E E
and that of applying it to the design of particular things.. For the. - .

difference between basic and applied research resides in. the ends-in- .~
view that sccompany the work of inquiry, not in the nature of the -

work itself. The force of the formulation here adopted will become. -

apparent-in the chaptérs that follow. -

It does not follow, of course, that the pa,tent-systefn itself maj ot -

suggest sharp and continuing differences between basic and applied

research. Indeed, the patent system fends to emphasize only the - &
_ immediate application of new knowledge, both in its requirements of -~ !

pateéntability and in its rewards, and not the long-range values that :

one usually associates with basic research. . To the extent.that this. . -
differentiation persists in the patent system, but increasingly dis- . .-
. appears in the actual conduet of research, however,. it suggests a - -

- widening between what the patent system seeks to do and what it . =

actually does.

Cuaprer 111, DivisioN oF LABOR AND INTERDEPENDENCE IN THE -
PropucrioN oF TrOENICAL KNOWLEDGE - e

.. In contrast to the one-man, lone wolf type of inquiry formally.
contemplated by the patent laws, the operation of industrial, govern-. .
12 Ninth Atmugl Conference on the Administration of Research, Northwestern Univérsity Technologieal
Institute (Sept. $, 19565), Mr. Reeves is nof only an important industrial research executive in hig own™ -

right; he s also the presldent of the Industrial Research Enstitute, a national organization of directors'of -~ B
-dustrial research laboratories. S : S L L
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- ‘nature. . Equlpment was designed to meet the necessary reqmrement.s
*for measuring variation in the very low e()ncentratlon of trlt.lum in

“ yarious water samaples.

" The knowledge utilized here consisted of general background in
physical chemistry and necessary background knowledge given in two

published technical papers. One had appeared 20 years before the

initiation of this work and had given estimates of basic design data for

 large-scale tritium production. The second paper gave design data

- for microscale operation of the same kind. The oceupations repre-

sented in this experimental project included physical chemists, elec-
~trical-shop men for rewmdp g a motor to desired speclﬁc&tlonq
.- machinists for the design and fabrication of the ntachine, vendors of
plastics with special electrical propertles and vendors of required

NCRE mechameel components. "~ 7 _
0 Hot-atom, chemestry R : ' ‘ ' -

.. This wag a.study onthe hot—abom chemlstry of the propylbromldes
._The problem. here was to study the fate of the radioactive atom in

" _order to learn what kind of chemical reactions it underwent between

hlgh-end low-energy states. Tt was found that these atoms form
various compounds that were gpecified in the investigation. This
investigation required taking the compound,. for example, propyl-
bromide, and exposing it to a neutron flux. “Under these conditions,

7 _the, propylbronnde picks up neutrons, becomes r&dmactrve and under-
- . goeg various chemical reactions. '

The knowledge used in this work: mcluded the design and operatmn

of a cyclotron, high resolution distillation column technidque, organic

chemigtry physleal chemistry, and physics. The ¢yclotron had been
‘designed and built some 12-15 years earlier, though modified many
‘times since then by the cyclotron crew. “The occupations represented

7 'in this work included ‘physical chem1sts an eleetrical engineer and
. technicians for cyclotron operation, orgamc chemists for designing the

distillation column, physicists,. 1ab0ret0ry glassblowers, and a glass-

: blowmg firm to budd special eqmpment requ1red for the work.
B '8 Alcohol distillation - . -

The problem here was to determme the eﬁect of pressure on the"
composition of a- class of chemical mixtures called aziotropes. In'this

. - investigation, it was determmed that there was an optimum pomt ina
" chemical process for securirig maximum alcohol in'the product.-

.. The knowledge utilized in this mvestl.%etmn included ‘detailed

. ‘chemical engineering experience in the petro eum-chemical side of the
- petroleum industry, -design knowledge of 1so¥ropenol—weter units,

- general. chemical ‘engineering, -design of special pressure distillation

equipmént, and technique. for construetwn of this eqmpment
BRI Floceuletmg agents

The problem here was to develop ﬂoeculetmg agents for phosphate
~glime. .~ The materials previously used as such agents were high-cost

o gynthetics, and the effort here was to develop a sa,tlsfaet.ory starch

-~ derivative.
“The knowledge utilized in this work mc}uded 8 long beekground of -

”' experlmentetlon in starch derivatives; -specialized work in' colloid
~ chemistry, and general knowledge in organic chemistry. The occupa-

' . tlons represented in t]:us Work 1ncluded physical chemists, teehmcmn
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] In 8 ﬁrm produemg trensportatlon equ1pment the engmeermg -
,depa.rtment responsible for reseerch and. development meluded the' L
following oceupations: ...+ . . i

Klectrical engmeers__,____'____-___; i edmad it P PR S o

- Mechanfeal engineers. L _ e il iidwilolalalliiin

~ Cominercial artists, oo oo o oo R ST 2
" Draftsmen and designers.-. ‘ soo I 800 - o
Medical staff_ . .. ____ e e e L LD 12 T e T

Photographers. . .l il Ll s PP UMM SIS | ISR
 Bkilled technicians: o ume e 2ol i e e i s 2,800 .7

The staff of a large chemmal 1ndustry laboratory 1ncluded

Physical chemists R . “ Instrument degigners

.Organic chemists . -~ © ) .- Machine shop personnel : o

Inorganic chermsts C . Laboratory equlpment des1gners and L

Chemieal engmeers RN " - constructors SR

Physicists - EEREEE T ~ Librarians - : :

Mathematicians -~ - o Tranglators, - ] R

Laboratory technicians. - ‘ Building and othel servme personnel .

In one of the major la,bomtomes ‘maintained by this last-named ﬁlm
the scientific personnel are organized on a group basis. The composi- .~
tion of these groups, however, is deliberately arranged so as to. include - .-
& diversity of per sonnel aeeordm to major ‘technical competence o
the opinion of the. directors of %m laboratory, this systematic inter-. -
mixing of scientists and engineers with diverse major skills bas the ... -
effect of accelerating many research projects. This results from the -~ -
- ability to bring to bear & diversity of approaches to & given.problém. . - .
In this same Iabemtory an effoxt is made to 1otute the pelsons emong s
gloups : _
Industrial research I&boretones frequently make it & pra,ctlee o
retaln staffs of consultants who visit periodically. - These consultants. =~ .
include university professors in fields related to the primary work -
~ of the laboratory. Usually, the consultants visit the leboretory,kg :
conduct seminars for the staff, and consult with individual staff* *
members. Industrial research dn‘ectore regard this device as an 0o
important one for lkeeping their groups abreast of new knowledge -~ - "
. developed in university laboratories, sand for gettmg mdependent
entlcef)opmlons on the character of thelr own: Work ) e

"B.- GROUP WORK IN INDUSTRIAL RESI}ARCH LABORATORIES

The assngnment of a g1ven prolect to a group of persons is a  common’ - o
practice among. industrial research laboratories. In one large lab- 7.
. oratory which the writer visited, almost every project under way was
being attacked by technicians Workmg in groups. Typically, mdus—.'\'? Lol
trial research managers have been giving more and more emphasis-to’ .
methods for integrating this group activity. Periodie meetings and ' - -
. seminars are employed in the effort to organize joint, multi-sided =~ .

attacks on particular. problems, One petroleum firm has: proudly . -
called attention to the fact that one of its research groups.includes.
' geo hysicists, electronics engineers, and mathemetlcmns o
or are these methods and pohcles of récent origin. ARSI
The director of the country’s largest petroleum. mduetry 1abora.t0ry Ll
has given the following account of group organization for research -

: _act1v1ty in- h1s ﬁeld even prlor to World War: II
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' .'_':-knowledge and carry out the embodlment of these 1deas in the form
. of new designs of things and processes® Itwasunderthese conditions,
" prevalent at the close of the 18th century, that the Amerman patent

" gystem was. first formulated. - Under these conditions, it is under-

_standable that-the category of “inventor” . should have had real

.- ‘meaning in terms of the process of the production of technical knowl-
: _'edge and its apphca.tmn to the demgn of useful thlngs

. THE PROBLEM FORMULATORS, THE INITIATORS, AND THE 7
. - ) INVESTIGATORS .

o Under modern condltlons of i mqulry however it is generally not the
mvestlgator in a given laboratory who plays. the role of an inventor

and,”’by himself, contributes the- activity required to achieve the
: experunental result.” ~Instead, scientists and engineers now perform

‘the créative roles of problem formulators Ainitiators, and investigators:
.Indeed; the initiator often not only: formulates a pa,rtlculax problem,
but also takes the lead in organizing the attack uponit.’” N evertheless
‘the necessary activity for the solution of the problem typically requires
. the participation of various persons dra,wn from various oceupations.
*Under many modern conditions of inquiry, in short, it is. unusual for-a
single Investigator or ‘any other person to play such a part in the
conduct of inquiry as to justify singling him out as the sole person
- - respovsible for the result. Rather, he is only one of several whose
. -individual activities were necessary for obtaining the final results in
“the investigations described above. No smgle Iine of activity was
-itself enough to produce the research result. =~ : -

~Granted this is not dlways the cdse. ~The conduct of crea,tlve WOl‘k
continues t0-display v&rla,bxlmy, and there unquestionably still exist
many peogle doing creative technical work under conditions that
resenible the historical pattern of the solo inventor.” The fact remains
- that'this is not the condition under which most scientists and engineers
i work today; nor does it represent the trend of modern research. -
~Formal specification or designation of creative responsibility is an
“@ver-present problem in technical reséarch. - There is, for example, the
- matter of informal ‘protocol that determines who i is entitled to sign
" aresearch report. Usages vary among institutions, fields, and depart-
- -ments according. to socially acceptable (though arb1tra,ry) eriteria for
"-designating responsibility.  But-the relation of such designation to
- reslity becomes more and more’ difficult. ~ For, as ‘the sciences have
~ ramified, with all their detail of experimental techmque, $0 has the
,1nd1v1dual investigator tended to become more of a-specialist. And
as" this' ocelws, coopemtlon aImong Persons ‘and occupations in their

. efforts to a,ttam results in inquiry becomes mcreasmgly essential.’®

] Rnlph ‘and Chandos Temp]e, The 'I‘emple Anecdotes—lnventlon and Discovery (London Grogm-
brﬁdge & Bons, 1805); Byrh, The Progress of Inventlon in’the 19th’ Century (New York: Munnd& Co.

CelIn many fialds of Seienge the erucisl task of problem formulation hag ‘bemme, toa mnmderab]e oxtent,

A group activity,  This is plainly visible in the formal and informsl discussions that occur during scientific

meetings, laboratory  bull sessions, lunch-hour talks and excha.nges of notes with other Investizators on
- experimmental problems. .
- 18- Paralleling ‘these characteristics of inquiry are” tl}e conventlons that dictate what names shall appear
&8 authors.of technical papers. Differences In gecupationally acceptable usages resuit in a varylng corre- -
sporidence hetweer authorship designation and participation in the work of investigation. TFor example,
in some lahoratoriss the department head appears on papers asa p&rtieipatmg anthor as a matter of course.
Générally, the signators to a technical paper have indeed bad a major hand in the work. It does not follow,
. however, that others may not have played s part, since 1t is not usual o record; except perhaps by a note of
thn.nks the varloiis persons who may have contributed’ necessary parts of the work, Authorshdp listings
rachnica! papers, in short, are not always good indleators of the characteristios or ‘technica] 1nquiry de-
: ﬁned in this chapter. : :

.. 20600—58—d -
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'The persons who contributed their skills to solving .this problem:
‘included physieists, physical chemists, electrical engineers, machine -

shop workers, glass. blowers, and. vendors of electrical components.
~ After about a year of experlmental work the-problem was solved.
A machine was designed which performed according to desired ‘speci-. -

fications. . - This machine was notable for the fact that.it could be

produced at a cost of a few hundred dollars whereas other equipment -
“designed to yield the same effect had required outlays of from’ $6,000

to $10,000.- The result was therefore of considerable interest insofar =
as it m&de possible substantial economies for investigators- Whose._

work required carefully regulated growth of- IIllGlOOI‘g&HlSIHS

2. To determine ¢£P8mmentally the tempemture d’bstmbutwn 'm ° wmk—".

prece during melal cutting
The handling of this problem required prior knowledge in the follow-
ing fields: physics, for flow of heat, radiation, and eléctrical properties; .
knowledge of metallurgy and metal cuttmg, surface chemistry; and-
mathematics.. The occupations of the persons who contnbuted in
the course of this project included physicists specializing in heat flow,

a mechanical engineer who contributed to the experimental design - B

- and did -preliminary caleulations, ‘and a mechanical engineer who
specialized in the.design and construction of ap aratus. This project -
was also-facilitated by a research scientist who ad specmhzedp in the . "
- design of apparatus and instruments.. =

'8 The deﬂelopment of an ultmmwrotome

A microfome is an instrument used for makmg vely thin shces of -

things which can then be mounted for examination urder the Hight

of the electron—rmcroscope A Government laboratory had developed- R

such an instrument: for ultrathin sectioning based on mounting the

specimen in a brass block. The brass block holding the specimen was | .'

first cooled in dry ice and then was allowed to warm at room tempera-
ture. As the block warmed, it expanded in size, thereby moving the
specimen at right -angle to- the cutting edge while gections were cuf.

Another laboratory decided to attempt the design of a device which

would allow for controlled heatmg of a metal specimen. holder by. a

wire coiled about it. ‘Such an instrument was built and gaVe 2, con~ -

trolled linear advance, aHowmg for very fine sectioning. -
The knowledge involved in the execution of this pro;ect mcluded -

mstrument&tlon physics; metallurgy, and insulation.. The ocoupas

tions of -the persons who contributed directly to the solution. of this
problem. inchuded.- physicists, physical” chen:usts physm]oglsts ‘ma-

" chinists, and an electronies expert.

4. Automatic regulamon of blood pressure

The problem here was to desigh a machine to r egulate blood pressure :
by controlled infusion of a vasopressor drug. "T'he main units requiréd -
for this machine included a blood-pressure measuring unit, an élecs
tronic control unit, and a pump systen.. The purpose of thls machine
- was to carry out by automatic means s function that had previously,

been done manually. Also, the machine was to carry this out ona -
continuous basis by means of feedback with meagured blood pressure

used to regulate the infusion of the drug into the blood stream. - -
The knowledge utilized for the development and design of this’

squipiment included biological data, clinical: procedures, automatie .
eontrol system design, a.lternatwe ways of blood-presaure measu.ren
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- =-"."'A"'to'iencoiir_a,gé'éont'iﬁﬁity'of_ employment; ‘3_;11d therébjicohtihué t0 make
- .. available to the employer the growing body of scientific and technical

- knowledge. - -

" the difficalty of p

.. stém from our
~ . to’gontrol them, -

+:Compensation of ‘techpical and seientific :einpldyees on & piecéw_br_k

“basis-would be-‘im?ra,cticable ‘owing to the nature of the work and
) acing & value on.their output. It is typically
- difficult to predict: the number of man-hours and money “outlay
" required to solve a given problem. --Nor ¢an formal budgeting systems
overcome the ]i>_roblems of predicting man-hour requirements that

imited knowledga of natural phenomena and ability

S Tor'these réﬂéoﬁ‘s‘_&;@d.‘o’them,'paymé'nt to technicians and scientists
““in- industrial research laboratories is almost invariably on a salary

“basis. It is trué“that in some laboratories ‘a. moderate payment is

- made for filing patent memoranda, but’ this is unlikely to bé& more
- ‘than’ a small fraction of the employee’s annual salary.” : "
The level of incomes for scientists and engineers in industrial re-
~search is relatively high, averaging in the top 25 ‘percent of the popula-
- tion." " In'alarge iidustrial laboratory, for example, the starting salary
. for a chemist with a doctor of philosophy degree iz $7,500 to $8,000.
:'Salaries for research chemists (excluding administrative employees)

- range up t0'$15,000 or more.

' 'B. PATENT ACTIVITY AND SALARY LEVELS

g o In'industﬁal;fesem‘ch laboratories téchhicians are paid for work done’
~ whether their efforts yield successful results ornot. Indeed, the larger

" laboratories make a special point of sustained salary payments over 4
long period, irrespective of whether the:indiﬁdu&l prodiices patentable

o resalbe,

- ~In someindustrial laboratories annual bonuses arepaid for dutstand- .

. ing~‘contribution irrespective of whether they result.in patents.
- Indeed, bohus payments based upon patent output are deermed unwise
in some quarters. The director of one large laboratory, for example,

" objected to payments on this basis on the ground that a given patent-
able result émanates; not from a given individual, but from the overall
"strength of the organization whick, in turn, has developed through the
- work of many people over many years. ~ Accordingly, it is wrong, in
his view, to single out a particular person for special récognition in the
- form of special payments. Tn this laboratory, instead, the manage- -
“ ment policy is to give recognition in the form of salary, rank, and
public honors after considering many factors, of which the production
‘of patentable inventions is only one. It is true that in this laboratory,
money payments were once made on the basis of patents filed or re-
‘search memoranda written. “The result was a restraint on the flow of

" informiation in the laboratory. Many employees preferred to keep

- their findings secret until they could report them as whole units which
~ would attract the attention of the laboratory director and thus result
* ina special bonus income:  This kind of activity, the director empha-

L Paymient of $100 for éach dase, or thereabouts, would be fairly typleal, | o




chemists, . electrlca.l englneers and geologlsts, were. evolvmg . 5
a theory to account for the failures. Our teams of specialists; .. - = .
quickly determined that drill-pipe failure was due to" cor- g :
Tosion f&tlgue mduced by the pecuhar dr1111ng condltlons of
the area.
~ With the cause of fsulure determmed the problem wag to
‘ ﬁnd a way to prevent it.. Since corrosmn-lemsta,nt pipe was - . .

v too. costly, it was. necessa,lv to find ways to reduce or prevent. .

« corrosion and fatigue-crack formation without changing the - -
-+ steel. A number of approaches were. suggested.. - We set: !

~chemists to work to find chemical inhibitors and develop .
plistic coatings for pipe interiors; nonferrous metaﬂurglsts
and electrochemists, to- develop metal-platitig ' processes;
mechanical engmeers and physicists to :devise: opela.tlng
procedures to reduce stress concentration during drilling; and~ - ° -7
electrieal engineers and nondestructive inspection speeialists . .0 0
to develop field proceclures for frevealing fatlgue cmcks befme
failures.occur.

. In the laboratory work “our engmeers and physmlsts found
‘that the operating . leemme of pipe specimens could be .

' ‘mcmased from 10 to 100 times by reducing the bending .

- stresses.. A practical field method for reducing bending
stresses was worked out by ou1 mechanical engingers.. Our. )
chemists and electrochemists, in; the meantime, found that.

- the addition of sodium ‘chromate to the drllhng fluid would - .
'_1ncrease pipe life ‘as much as four times, and thai pl&stlc S
‘coatings and zinc plating Would increase plpe Life.up-to 150 . .~
times. Our.electrical engineers came up with visual and
magnetic fleld methods for detectlon ‘of fatigue ‘cracks in-.
pipe before breakage, and our corrosion. specialists showed
that pipe life could be doubled by certain clesning practices. -

The final resulf of the study was a set of drﬂhng—pr&ctlce
recornmendations. These were made by Battelle within 10.
months after the project was initiated. ~They were adopted
by drilling contractors, and a little over a year after the:re-
search started, drﬂl-stnng failure. ce&sed to. be B problem in;
‘the Permian- Basm

It is interesting to note that the research cost the. drﬂlers

- agsociation $20,000. Despite the fact that many specialists: -

+ were uged, the total time c}]J:Laarges of these men did hot aggre- -
.gate a recla,bly By old-fashioned research methods, 1t is
doubt ug that one man could have even found the cause of
the trouble within a lifetime, let alone provide a remedy.
Against. the $20,000 that t.he roject cost the drilling con-
tractors, consider the economic benefits.  Before the Ba.tteﬂe ‘

" drilling practlces were put into effect, individual contractors . .~
frequently lost as much as $100, 000 on a single drill hole. -
Gross annual losses Tan into millions. The.entire resesrch - e
costs were recovered by the contmctors in: Iess than 1 week o -
‘of normal drilling operatlon L : o

6 Tritium n water

The ﬂproblem of this mvésﬂg&tmn was the design &nd construction
of pilot plant for the enrichment of the natural tritium content: of

e

water. - This was done as. part of a. lmger mvestlga.tlon oL trlﬁmm m ' ", o
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the activity of the firm in sponsoring industrial
¢ analyzed in chapter VII. o

* reward) in determining

" research.® This Will% T
L . Summary

.In sum, scientists and engineers are now largely employees paid to

- exercise their occupational skills. This payment is on a time, not a -
- unit of production, basis, and is substantially independent of patent

taking.” Much of the scientific work is done in nonprofit institutions,

"and here it is carried on with virtually no accompanying patenting

- Cuaprer-V. Tae Cost or Propucing TEcHNICAL KNOWLEDGE .

. 'The general condition of interdependence in research is also revealed -
".-in the problems of determining the cost of producing technical knowl-
‘edge’in industrial firms and elsewhere.. . In universities and Govern-
ment. laboratories, where the production of technical knowledge is
an’end in itself, no attempt is made to assign a monetary value to
. given' research results. - In industrial firms, however, the conduct’

- of the research is ancillary to the commercial exploitation of the

.- knowledge that is produced.- Accordingly, the question arises: What
* 18 the worth of given research? This in turn leads to the question:
" What does it cost? - - . o oot S
" Owing to the necessarily cooperative character of technical research

‘and the payment of technicians apart from. any particular output,
‘the cost of carrying out technicarl) research in industrial firms is

. neceszarily treated largely as an overhead cost.®: . . . e
- Forthose in charge of industrial research, the problem of allocating
“overhead costs stemns from the pressure of -those in charge.of general

‘management to control the industrial research staff and expenditures.

" "'Thus, in their view, if the work on'a project costs too much the project

should be stopped. Cost ‘accountants and industrial research man-
~agers have developed a range of proposals for keeping track of indus~
“trial .research--costs. -These proposals. involve - methods, largely

arbitrary-in nature for categorizing and allocating ‘the various outlays

-made in the conduct of technical research activity. “The cost account-

_in’(gl-lprop'osals_ rangé-from no track-keeping at all'of the activities of

“individuals, to elaborate systems of controlg.® -~ - - -~ o 7
" Arbitrariness in estimating the cost of production of new knowledge

.extends to the problem of evaluating the worth of patents. :Clsarly,

-there are alternativé possible’ ways of assigning money value to a
- patent.  These include estimates of the production cost of particular
- knowledge; income from the exclusive use of patented knowledge;
valuation of & patent-on the basis'of Patent Office fees paid, plus
- gpécial fees such as bonuses to the contributing technicians; estimates

of the market worth of given patents if offered for sale; and finally, -
31t has been suégésted to this <rifer that the holding of patents may have some Drestige effect among

technical men, - Ih this writer’s experience there is no indication of the weight of this factor, if any.

2 “Oyverhead" refers to a relationship between the Input and output of a given production unit or firm.
Thus, the salary of an accountant is a direct cost in an accounting firta but an ovechead cost when the pay-

' ment for accounting s made by a machine shop. An “overhead” relattonship exists when a given outpat
- does not vary with or s not clearly traceable to the input. ' :

-7 Bee, for example, the disenssion In Cost Budgeting and Economics of Industrial Resesrch, Proceedings
of the First Annual Conference of Industrial Rescarch, at 224 {New York: Kings Crown Press, Columbia
Universlty, 1851); also Morrls, The Philosophy of Research Budgeting and Cost Control, in Coordination,
Qontrol, and Financing of Industrial Resesrch, at 186 ff., 163 f£., and 221-228 (New York: Klmgs Craown Press,
Columbia University, 1965); Taylor, Control of Research Costs, Fhe Accountant, at 272-273 (April 1936) .
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who constructed equipment. to the design of the: techmclan asmstants
~ 10. Thyroid gland el i _

This was an investigation of the thyr01d gland and iodine economy
of the human bedy. . The expérimental work involved a problem in the
use of tracers, which included problems in expérimental control;
experimental techmques, as well as problems of Warra,nted mference .
from the observations that were made. - ,

The occupations of persons who ‘contributed t0 this experunent
included the. endocrinologist, who was the principal investigator; &
mathematician and a mathematical statistician brought in to’ counsol
on the design of experiments and on. problems of warranted inference

- from’ the experimental data; laboratory technicians, who assisted in .-

_conducting the experiments; "and: statistical computers used to handle:

the resulting data. A group of human volunteers made themselves e
avaﬂable for experimental observatlons under hospital dletary control .

R R S I RTE T LI E T BT R

In each of these 10 foregoing cases, 1 or 2 persons were prunarlly
responsible for initiating the project and were formally responsible -
for the work. In each case, however, it was necessary, for the execu-
tion of the work, to bring to bear the knowledge and the skills of a
variety of persons Under these conditions, the creative work of
designing experiments, évaluating results, conmdermg the merits of

alternative methods, and. the like, takes on a cooperative character‘ L

The episodes descrlbed above are not unique. On the contrary, it is
commonplace for persons other than the principal investigators to
contribute significant lmowledge or intuitive perception to the. conduct.

of particular mvestigations.  During the course of research work, one .

typically does not even attempt to record. the detailed nature of -
-contributions from various. persons. In one case described to this -
writer, & principal investigator on & research project found that he
and his colleague could not even identify the person who had con- .
tributed one of the critical ideas in the work, owing to the fact that

continuous 1nformal exchanges of 1de&s were a rewular feature n that L

laboratory.-

Indeed, . the enumeratlon of occupa.tlons that. pa.rtmlpa,ted in the .

.. projects described- above is an understatement_ of .the. variety of

persons who. contributed. necessary activity for the execution of:the. T
worlt, - For each of these projects involved, not only the efforts of .. .

individual researchers, .but also. the use of considerable. laboratory
equipment. - This- equlpment wis, in. turn, the embodiment.of & wide

- variety of techmcal knowledge, both of scientific. ‘predecessors and of .

contemporaries. -The collaborauve nature of .those responsible. for

the equipment used is underlmed by the fact that in some laboratories
: gpecial attention is given to. equlpment sectlons Whose operatlons S

make possﬂole 1ap1d a,tta.ck on problems

‘Dn THE MEANING OF INVENTION”

. These exemplary cases of the 01ga,mza,t10n and. execumon of pal- c

ticular inquiries have. direct bearing on the meaning of “inventor.”
It may have once been the case that single persons, operating. subs
stantially by themselves, were able to formulate ideas,-produce Tew - -
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i the prl‘nﬁry mvestmg in a given product 11"1e Tn. ths respect the hold-,
- ing of: patents can be an mstrumental devme in the compe‘mnve' '
o ostruggle, o .
The ma:uagements mterwewed in the course of thls mvestlcetmn
reported uniformly that’the major factor in the cperation of their
“reséarch laboratoriss snd in research decisions has been the extent to
which new knowledge gave advantages to their own firm, not the
- gxtent to which it resulted in income from patent-licenses. - Indeed
" ‘fees from thelatter accounted for not more than 10 percent of a,m:luai o
- outlays for industrisl research.®® _ - -

" ‘eontrolling effect upon the intensity of industrial research activity, it;
-+ can significantly affect its timing and Jocation. Research on indus-
- trial machinery, for example, is typically carried out by the users or.

“by the.conventional vendors of such equipment.. . - ‘
-~ -Finally, patents are widely used as instrumental dewees in compe—_

e t1t1on among firms. - Aspects of this use of patents have been recorded -
~-in ¢ourt records, in the' hearings and reports of various g'overnmenta,l
*'bodies, and in other studies of the:patent system.® .. .
It should be emphasized, howéver, that the patent is only one: of
- many ‘devices and techmques th&t have been used in mterﬁrm '
competltlol:u“_’s it e

: 5 Tndustrial reseorch cmd the promomon of science cmd technology

" 'There can bé no doubt that many of the results emeérging from in-
; dustmal research laboratories are relevant to the promotion of science’
“and the useful arts. Tt is nevertheless the case that the advancement
~of knowledge as an end in itself is not ah objective of industrial research
-activity. Possibilities for industrial firms to facilitate the promotion
of science and techniology by the expenditure of large resources have
--existed for'a long time. - The scale-of present industrial research out-
- lays and their growth is traceable not to the séarch-for knowledge in -
- itgelf but to the fact that the production of new technical knowledge
" has become an increasingly 1mportant. eompetltwe weapon in the
-"'-etruggle for position i in m§ustry

6‘ “Research facilities as assets . = -

: "meg to the critical role played by mdustrml reeearch organiza-
“tions: in interfirm -competition, the very existence of such research - .
orga.mza,tlons becomes an important factor in determining the relative.

“gtanding of firms. Industrial firms now need engineers and scientists
“to 8erve as a reservoir of knowledge for directing the development of
new products and new production methods. As a result, the very
- 'possession of the industrial research laboratory means possession of

+ ,,Process development technique. It should be noted that these values
1n an industrial research facility exist quite mdependently of whether .

< i Igistrue that sume firms maka & speeie.lty of developing patsnt rights and licensing them at fees whlch
e in ths aggregate, are a substantial portion of the firm’s total ingoma, This practice, however, was not found'
LS -Rmong gllm Jarge industrial research establishments examined during this Luquiry, and does not appésar to
L e revakent.

- 37 See, €. 2., Vaughan. The United States Patent System (N’orma.n University of Oklahoma Press. 1956),
which containe an exeeflent bibllography, . .
R Burns, The Degcline of Gompetltion (New York MeGraw-Hill Book Co., 1938). -

(20600885

“'While the opportunity to obtain patents does not appear to ha,ve P

“the meanyg for produecing new knowledge that feeds into product and



- less attuned to the purpose thet 1t was set up 1o perform
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It is true that our lenguage ‘has retamed words hke 1nventor but-'_’
its: meaning is sustained by colloguial and: formal usage.. However
stable the language usage over many decades, there has been, in'con+ = -
trast, a marked evolution in the characteristics of science-and its. appli- .-
cation to.the technical arts: The conditions of technical creativity; -
of inventing, have changed even though the term has not.. Today the. ~ = .°
production of teehmceﬁ; knowledge- fypically résults from the infe- =~ '
grated application of division of labor, at least in & great meny of the
most 1mp0rta,nt ﬂelds and not from 1solated 1nd1v1dua,l eﬁort

‘‘‘‘‘

In Summ&ry Modern sclentlﬁe and engmeeung reseerch is 11101 eas:
ingly: characterized by the integrated application of the work -of
various specialists. The resulting conditions of interdeépendenice in -
inquiry render the concept of the inventor obsolete. to:a: considerable -
extent. . The  functions once embodied: in-the solo. inventors:who [
dominated the technical scene are now.more often thar not pe:rfermed.‘ i
by various. persons working in a- cooperative group. effort.. -To. the -
extent that this is true, the traditional patent system, with its emphasis. .
upon the protection: and reward of the inventor, necessarily. becomes

CI—IAPTER IV PRODUCERS OF TECHNICAL KNOWLEDGE AND _THmR" PR
: L PAYMENT LR .

One of the essumptmns underlymg the pa,tent system ig.that the -
income obtained through its special property rights 1 significant, and
thereby sustains the patent holder in his'creative endeavors. . Accord- .
ingly, the question:is posed: What are the primary sources of -com- -
pensation for the scientists and engineers: who moan. the network of - -,
laboratories in industrial ﬁ_rms inuniversities, m government a,nd m_ Y
private foundations of various types?® L

A century ago engineers. were -substantially. self- employed Such-"
people -and mechanically skilled, self-employed:artisans. undoubtedly B
comprised the largest number of inventors at that time. While they- " .
certainly: drew upon prior knowledge in the various sciences and arts, =
these people did their creative work substantla,lly as solo. efforts. - By. R
the middle of the 20th century; however, scientific. and teehmcal OTE= L
ative activity has Speclahzed mto full. occupatlons t.ha.t are. me,' Iy

-manned by employees.” R

Today, the scientific. and engmeermg oeeupetmns are everwhelm—'
ingly -employed occupations, with only a small- proportion: self-.
employed For example, by. 1930, 0n1y 4.3 percent of the total number =~ .
of engineers in the Umted States were enpaged as mdepe dent "
consultmg englneers that i8; as. self—employed persons A :

: A SALARY POLICY _

SCle]lt]ﬁc and technical employees are paid for ea,nymg out s ¢ ass
- of work particular to.their occupation, not on the basis of:output.
Salary pohcles for, techmeaLreeearch employeee are desagned pmmer]ly_ .
B Fhe reward to the industrigl employer who hires: research perse:me] is dlscussed in ch VI belaw e
20 Anderson. and -Davidson, .Qceupational Trends in the Umted States, a.t 515,. 516, 546 57 (Staniotd

Sitanford University Press, 1940).
2 1d, at 550. _




-?ART'I"I THE USE OF TECHNICAL KNOWLEDGE AS
T 'PROPERTY.

CHAPTDR VII IMPLICATIONS FOR BUSINESS

B What are the 1mp110at10ns from the business and competltwe Stand-

_point of a firm taking out patents? To answer this, one must first
. examine the extent of patenting activity and ascertain whether it has
i kept ‘pace with the expansion of business-sponsored research and

- “competition will be reviewed. . Finally to be examined is the question
~-whether extensive patent holdmgs are a necessary condlmon for
'.successful GOmthIth]l among ﬁrms R

A PATENT ACTIVITY AND BUSINESS SPONSOEED RESEARCH

: Among persons who are acmve in the patent field, there is sub-
-stantial agreement that the opportunity to obtain patents has been a
potent incentive for research outlays by industrial firms. - If this

-~ assumption is valid, it supports the contention that patentmg is an

- iamportant factor in mdustrml research. - But do the facts support the

7 agdertion? - One way to find out is to examine the relation between
" patenting and research activities. . The relation between research and

#rUpatent activity can be approsched in two ways, to wit, in aggregate

- terms and through the detailed records of particular firmis.

" For the period  1941-54 there are reliable estimafes of the total

“number of research scientists and engineers in the United States.
These data can be compared with.the number of patents granted.on

. inventions by the Paterit Office. The data of table 1 show a- dramatlc
-growth in the number of scientists and engineers from 87,000in 1941
~to 194,000 in 1954, an increase of 120 percent During the same

period ‘the nuraber of patents issued shows'a marked fall. Even if

. allowance is made for administrative problems of the Patent Office

"~ ‘and other factors, the larger picture that emerges is plam enough.
- There has been no growth in the number of patents taken on ‘nven-

~-tions that matches the increased number of scientists and englneers
ﬁm the industrial and other research laboratories in the country.

2740 One may properly ask whther 1t tales more manpower and costs more o make aglven i.uvention today
: than [t used to? ~ The date available here do not give & direct answer to this question, The several tables
.~ shown in this chapter do show, however, that the differences in rates of development hetween technical
* employment (and budgets) and, patantmg are large, beth in the long run (1800-1854) and duaring shorter
“perlods (194154, 1950-55, 1940-55, and 1942-54). It seems unlikely that changes in the state and eironm-
stances of sclence and productlan jechnology during these shorter periods have heen sufficiently great to
explain the lag In patenting activity shown by these statistics, The writer is advised that there is no indi-
cation of ahy steady upgrading, over the decades, in the Patent Ofice standards of invention which would
- gecount for the reduction 1n patenting—at least 10 an extent beyond that whick wonuld halance the Ineressed
- competencey of techniclans, Whitmore, What's Got Inte the Office Lately? 20 J P.0.8. 860 (1947);
© of. Hearings before the Senate Subcommxtteeon Patents, Trademarks. and Copyrights, 84th Cong., Ist sess. ,
. '.'11:72—95 (October 10—12 1955) . .
: - on

-development.. Secondly, the use of patents as a weapon in interfirm =~
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_srzed did not make for the. sort of teamwork needed in ea.n'ymg outi' e

research within a complicated technology.®

A similar view was expressed in 1940 by Charles F. Kettenng, in’ -
charge of research for.General Motors; when he empbasized the’
importance of avoiding methods of compensation which would give an

incentive to individuali ty in resea,rch performance at the expense of'. G
-“t,eam Pler o e

C. PAYMDNTS '1‘0 CONSULTANTS

The mdustrlal reseereh 1ab0retones visited by thrs erter retam'

consultants who are paid an annual retainer fee for advice and. con=

sultation on the conduect of research. Some laboratories also- give
research grants to professors who function as their consultents. ~In. -
the view of one research director, it is a good idea to support the-.
professors in this way. Sornetnnes he indicated, the answer to one
question from a oonsulta,nt pays for many- yeare of consultant fees.:
Nevertheless, the total outlay for such purposes is only a minor por-
tion of muost. industrial-research budgets. Such retaners, like the. -

salaries paid regular employees, represent payments for the consult-
ant’e time, not peymente for the productro:o of b1ts of knowledge

D. PAYMENTS IN UNIVERSITIES, FOUN‘DATIONS, AND OTHER
NONPROTIT INSTITUTIONS 7

In umvermtles “and other nonproﬁt mst1tut10ns rewa.rds to scien-~
tists, and engineers engaged in’ research activity typmelly are. unre-
lated: to patents. Rather, payment. takes the form: of an annual.
salary which is substa,ntmlly independent of the production. of par-;
ticular technical knowledge. . Indeed, substantial work in science is
done by persons whe recelve no income at all, namely, graduate stu-
dents. working  toward. advanced -degrees. These not- only produce
new knowledge but do so at & time when they may actually be pay--

ing- fees for the privilege of working under the. superwsmn of the -

faeulty a.nd utﬂrzmg the feeﬂmes of. & un1vers1ty

C By PATENTS AS A. SOURGE OF INCOME FOR SCIENTISTS

The 17-year exclusive rlghts given to an 1nventor by 2 patent ma.y"
very well have beer, at one time, a principal source of income to the
inyentor. Under current eond1t10ns however, the primary income of
scientists and engineers comes in the form of a sa ry that is inde- -
pendent of the worth of the particular knowledge that is produced,’
whether patented or not. Accordingly, the patent rights tend to be

- separate from payment to scientists, To be sure, the taking of patents

does have 2 role in the business practices of mdustnel firms, and it
remaing to ‘oe seen whether petentmg 1s 8 necessary eondltron (es a_

2 In January 1954 the vice president in charge of Tesoaroh at the Ball Telephone Laborstories wrote e

“'We know also $hat all inventing 15 o competitive race among individunals all over the world. It is this
competitive element which leads to the danger in special awards or rewards to inventors when taken outside
the framework of their total contribution as compared with the total contributions of their coworkers.
‘Bach man for himself aud the devil take the hindmost’ may be a good motto for stimulating some kinds
of éffort but 1t has no place in the joint endeavor of a technieal group of individuals pooling matched snd
mterlocking talents and skills. It is gn interesting and perhaps signlﬂca.nt fadt that approximately 1-out -
of every (’23 .3 percent) of the inventions made at laboratorles during th lf g agt 25 years involved 2 or more

;)

igggntors (Bown, Inventing and Patenting at Bell Laboratories, Bell oratories Record, at® (January .
Hee, alao, note 18, supra on the relation between fnrmal authorshlp and aotual d.ivf.sion ot mbor in’ : B

the roductlon of teghnioal knowle
N e&rmgn, aupra, note 14. ot 1&810.
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TABLE 2 —The number of. patents gmnted for mventwns in relcmon to the growth of
- : R . engmeers cmd sczentzsts e . .

W@ (3) ® .| @
BURERTITES RN I I T . .- .Indexof
S Indexof . - 1 Iodexof relative
Sclentlsts ¥ growthnf *|  Patents | “growthof growth of
soooand _.scientlsts granted for | “patents patentiog In
engineers! [ and . | inventions? | granted for | relation to
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e @ix
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i National Sclefico Founda.tion Sclenttﬁc Personnel. Resourees, a.t9 (1955).
.t Department of Commercs, Historical Statisties of the United States, 1789—1945, st 312 (1949), Statistieal
S Abstract of l;he Unlted States 1955. at 505 (1955). -

S When one turns from the general to the Speclﬁc a.nd examines the
detailed ‘data of the firms that were. sampled for this inveéstigation,
..“the same.picture is presented, differing only in degree. Detaile
-~ statistics covering major firms in the electronics, chemmals trans-
o piortation,  and petroleum industries are presented in tables 3 to 6.
7. Table 3 shows the data for firm A during the period 1950-55. There
“ was a threefold increase in the number of scientists and engineers
" engaged m research and development,.and the number of engineers
_engaged in manufacturing (i. e., concerned with the design of produc-
“tion .facilities - and related a.ct1v1ty) mcreased in about the same .
- deégree. During this period there was also an incréase in the number
—of” patent a,pphcatlons but in contrast to the almost fourfold increase
~“in ‘the number of enginears and scientists employed in research, these
“increased by only. two thirds; in other-words, at less than half the
. rate that research activity increased. e
© o Infirm B (table 4) the availsble data show the development from
. 1940 to - 1955. ‘Although detailed ‘and- exact “statistics were not
.+ available, it appeared tha,t the number of patent applications on
' mventmns made during this period fluctuated between 300 and 350
“each year: During this same period, however, the number of
- Scientists and engmeers in “the labora.tones mcre&sed by a,bout 40
ercent
. The' da,t.a for ﬁrm_ C are more complete,. msofar as_they. show both
“the paténts issued for selected years ahd patent applications filed:
‘By ‘both criteria, patenting activity showed a manifest decline over
‘the period 1940-55," while the number of research scientists and
‘éngineers in. the ﬁrm incréased about - 50 percent; again, showing
patent activity” mcreasmg ‘b less_ than "half” the rate. that resea,rch
Cactivity increased,. . . o
o Inm. t{e case of firm' D, the plcture is dlﬂ"erent. Here, 'there was
“doubling in the total research and development staff from 1940 to
. "1955 which was accompamed by & proportionate, and in some years -
even greater, increase in patent activity., The management of this
“firm includes & large patent stafl, with an elaborate file of patents, .
"bot.h domestlc and forelgn tha.t rela.te to its sphere of activities. This
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est.nna.tes of the income thet. can be gamed from l1censmg a gwen :
. patent.® -
Some corporatmns ca.rry patent.s as only normna,l aesefss e g Y $1

Summory

In summary There are no establ1shed end aocept-ed ways of evalua.ta o
mg the money worth of patents; either in terms of cost orin terms of - -
market value. - The cost aspect is of greatest interest here. ' The diffi- . "
culty in evaluating the cost of producing.a given patent stems from .
the character of research. Where the activities of many personsmust ..
- be integrated as necessary conditions for the production of given . -
knowledge there are no known methods for obtaining: an objective ...~
me:ﬁ:-ure of the tota.l Worth of the 1nputs reqmred to produce a glven '
result S , : ‘

OHAPTI‘.R VI DETERMINANTS OF THE PRODUCTION OF TEOHNICAI.' 7
- KNOWLEDGE S ; .

The role of pa.tents in relatmn to the promotlon of resea,roh mey be. .
clarified by looking at them-in another perspective. : What are the .. =
decisive-factors that determine how, and to what extent manpower. -
and other resources shall be applied to scientific and technical mquiry? .
For this discussion two different areas of research activity must-be. =

. ?_eparetely exammed to W1t by nonproﬁt mstltumons a.nd by mdustrlal';-_'. B
firms e R
; S AC RESDARCH BY NoNPRoFIT INSTITUTIONS o

In. universities and other nonproﬁt laboratorlee, most selentlﬁc[' .
work s carried out for its own sake. Additions to knowledge about: ©
netuml phenomena are regarded as ends in themselves and their = =
© expression is norma.lly achieved through the free publication of the -
results of inquiry. In the universities, the contiol over the kind of .
- work to be done and the selection of problems to be attacked, rests . [ ¢
primarily in the hands of the responsible investigators, subject, of < 7
course, to the general limitations applicable to the pa,rtleuler mstitu-
tion or department. Under these conditions the pace of work .is

*-substantia y controlled by the resources available for staff and sup-

. porting equipment, buildings' and: the like,. e.nd of COurse, the: skill = o
and enthusigsm of the research. pmsonnel . e
" To scientists and technlela.ns operetmg in nonproﬁt mstlbutlons T
in other words, the main end-in-view ' doing the work is the Work S
itself. - No ulterlor 3ust1ﬁcet10n is required to justify the eppmpnete-.
_ ness of particular inquiry. R
- The successful solving of nnportent So1ent1ﬁo prob ems,; of cou e .
has important oooupatmnal effects, e. g., in. establlshmg the. relative
status.of - the individual nlvestlgetors but- it does' not have much
'beﬁ,rmg, in‘and of itself, upon the quesinon whether the particular lme'-
of resgarch is deemed more or lese meort.ent. tha.n eome other lme

- B RESEARCH BY INDUSTRI“LL IE‘IRMS

In industrial firms & va.nety of ehennels ma,y be followed in demdmg -
how much research will be done and in what. fields. . There appears

2 For recent discussion of t.he lg)roblems mvolved 111 aesessing f.ha monetary worth of patenta 589 Rudy’— cess T
) Patent Asset Evaluat[on, 37IP. 0.8 571 (1955) . LI




. THE IMPACT OF THE PATENT SYSTEM-ON RESEARCH
U TaBnm 6—Firm D_QI__’ateﬁtz'ﬁg, —ami employment in _resédrc'_h d’nd_ development

- Total re- S
.. Year - -, search and |°° Patents ...
: " [development - - issued.
staff Yo
1, 30E . 133
1, 990 . 28
o 1,860 T
2,528 ) 247

'r'i\To"mE.'—The_ driginal data ha_y:e béan altered by a constant factor to aveid disclosure of source.

-7 In-these tables relating to patent activity and research personnel,
- the data reflect the employment of the professional scientific staff.
.+'They do not take into consideration the outlays'in plant and equip-
- * ment that accormpany the employment of larger scientific staffs. A

. body of data are available for firm B which show, for 1941-54, ‘both
-+ total research expense and the number of patents granted. The data
“have been cast in the form of index numbers as shown in figure ‘1.
The outlays for 1941 are taken as the base period. During the period
< reviewed the'number of employees inresearch and d‘evelopment doubled
. -and major- additions were made to the plant and its equipment.
7 Total regéarch éxpenses show sustained inercase until, by 1954, they
“were nearly five times the prewar lével.” Yet, over the same period
‘the number of patents granted, while fluctuating somewhat from
“year to yesr, never exceeded by more than 60 percent the numnber
Cgranted in194L:2 T e T
- Altogether, the data-for these particular firms indicate that major -

7. expansions have been undertaken in research-activity in order to meet
- business requirements. The same cannot bs said of the intensity of
_patenting. .. Apparently, the research requirements of these firms have

o . been satisfactorily met without a proportional increase in patentin%.
¥

" Such net results are hardly tobe expected if, as is sometimes suggeste
~. patenting is the primary or even & major incentive in detérmining
© ¢ industrial research outlays. On the contrary, the data here indicate
- that, within the business structure here under study, patenting is not
- necessarily closely related to industrial research activity. ‘
L .-l fThe Telative amount of fime of industrisl Tesearch ménagement devoted fo Patent matiers provides
.7 no conelusive indication, aithough it has some bearing upon the importanics attached to patenting by
. industrial research managements. ‘The sampling of firms made o the course of this investigation indicates
. "that, on the aversge, the amount of time devoted by research directors to supervision of patent affairs varies

substantislly among firims, from less than 5 pereent to about 25 percent, of their working hours, This varia~
tion seeras to be in diveet relatlon to the total namber of patents taken and the importance assigned to

- patenting in company polley. " .-
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8. Variation in-research activity a,monﬁ countries -
Most industrial countries possess patent systems. If the operatlon

- of a patent system were the controlling factor in determining the.-;.'_":'

outlay for industrial research, we should expect to find substantial
similarity in research’ act1v1ty among fully mdusirialized countries. .
That, however, is not the case as an examination of ‘comparable datd
for Engla,nd and the United States. shows. Thus, in-1951 & sample

study of 278 industrial firms:in England d1sclosed thet research = -

- and development- outlays amounted to. 1.49 percent of net sales;

whereas, in the United States (1 934 ﬁrms) the ramo Was 2 percent
- durihg the same perlod 8 e :

- Another way of viewing relative outlays for techmcal research is the
number of engineers and scientists. In Kngland in 1951 there were 3.7
engineers and scientists per thousand of the population. For 1954
the Unifed States figure was 5.2, Thus, assuming no major. change
from 1951 to 1954, the; number of such persons per thousand of the

population was 40 percent greater. in the United States than in

(reat Britain® More recent investigations of United States and'

British research activity. disclose similar patterns.® : -
The manifestly larger relative outlay or scientific and engmeermg o

work in the United States as against Great. Britein does. not appear

" to_be reasonably attributable to patents since both countries possess

a patent system. It would seem, in short, that the 0perat1on of a

patent system could not have been a controlhng fac’mr in, determmmg .
. industrial research. act1v1ty L A . . v

4 The patent as an: mstrument of competmon

From 1941 to 1954 there was a greater than twofold expansmn in the L

number of research scientists and engineers in the United States:
During the same perlod the number of patents annually granted
actually declined. - Even'if allowance is made for the fact of delays . -
in the Patent Office, there is no escaping the fact that patent activity -

has not increased to the game extent: as has the intensity of research =

activity. . This suggests to this erter that patent-taking does not
in itself appear to.be'a. cruclal factor in-the operatmn of mdustrlal :
research facilities. =

Although patents may not be a controlhng f&ctor in detérmining. the s
production of technical knowledge, they do appear to be a factor in
determining: mvestment decisions, at least according to information -
on company policies given io. the writer. . The holchn@ of particular
patents, for instange, may determme W}:uch ﬁrm in._an mdustry does

2 Tederation of British Industries, Research and Development in British Iudustry, af 10 (London

1(932)) Bureau of La.bar Statistics, Scientxﬁc Research and Development n Amerlcan Industrsr, at 26
1953

a3 Nat;lonal Science Foundatxon SclentlﬁePBrsoﬂJlel Resuurc ( 1955) General Registrar Ofﬁce Census

%]gil Great Britain, One Percent Sample, Tables Part T at 32-41, 42 (London "Her Ma}esty s St;atlonery
oy 1

L Rudd Expendxture on Scientiﬁc Research and Technical Development in’ Britain “and Americs

{Department of Sclertific and Industrial Research, Int;e].l.!geme Divislon), presented at section F of the.

British Association, September 4, 1956,

35 Rather, this difference can probab]y he sceounted for in terms of sonis major differences in the upera»
tion of the industrial firme of the respective countries, Perhaps the distinetion lies in. the: dramatically
different: prossures on the managements of industrial firms in. the two countries. In England, until after
World War II' the home markets for industrial and consumer produets were relatlvely stapnant and

heavily cartelized, while the Empire markets were relatively protected areas. In the-United States, on. - '

the other hand, the managements of Industrial irms have been competing for position in a large, expand-
ing home markot for both industrial and consumer goods.~ Bee the analyseg in Brady, Crigis In Britaln
(Berkeley: University of California Press, 1850, sspecisily chapters 1 and 13." The relative intensity
‘of research aetivity among Amerjcan industrial firms may be. traceabie fo-the growing pattem whereby 8
firm strives for. competitive advantage through product and cost competition,
Another factor that his & msjor effect on menagement’s- Ingustrial research outlnys i3 the prassure t'or__.

developing productivity-incressing production methods in order to.counter the growih in the relat!ve
cost of labor - Bes Me].man, Dynamic Factors in Industrial Productivity (New York: Jobn Wiley, 1956)
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There ig anof,her Slde to thls funetlonmg of. patents. - Insofar as one
_‘,ﬁrm may mark off s given ares, competltwe firms may be stimulated
to develop something new or different. Aecordmgly, a’ substantial

K " part of the product development activity in many companies consists

of researches directed to designing products and processes which
will enable the researcher to circumvent patents already held by other
. firms. " ‘One industrial research director indicated that.they keep an

- active watch on the patents taken by other firms, in order to block or
"~ cirqumvent developments that may originate * ‘elsewhere. - Tactics of
this type,.of course, are ideally suited for: large industrial organiza-
tions. - Onl units of substantial size ean marshal the arrays of di~

' L vermﬁed talent. neaded for this type of mterﬁrm combat

g -_13 Patents for tmdmg cmd meome purposes” _
“The use of patents as instruments for. taradmg emong ﬁrms ranges

~ -from bargaining over single patents to intricate arranwements of &

‘broad cross-licensing character. Certain of the larger “firms in the
United States, for example, prefer to arrange. extensive cross-licensing

oo agregments’ w1th their counterparts in other countries.. In this way,

gs they see.it, the patents of both are usable both Ways and sub-
 stantial benefits acerve to each party. Cross-licensing on s large scale
is aldo sornetimes undertaken between firms in separate industrics.

. The pra,etmahty of such “arrangements stems from- the pervasive
~relevance of given technical knowledge. - For example, new knowledge

brought to light in the laboratories “of a- chemical industry : firm,
can be important to firms in t.he maehmew eleetneal goode T tex—

o tlle industries,

- /Trading in patents also oceurs: on & smgle pat.ent basis.  This may-
‘o occur -even- where firms are in. & compefitive position-in the senge
“that product lines and the underlying technical knowledge may over-
“lap. -Where this occurs patent claims or areas of patent claims also

.overlap. ‘At such times a stock of patents is rega.rded as: a useful‘

- Tesource for trading or bargaining among firms. -
. Trading or licensing may also be undertaken for the Primary- pur-

o E pose ‘of obtaining income. On the whole, however, it-appears ‘that

_ the major industrial firms have not. developed their patent-boldings

~with the aim of securing major incomes-from licensing.. ‘One leading -
- firm, for example, with research outlays of $25 million a year receives
* an annual income from several hundred licensees that nevertheless

amounts -to only--10 to 15 percent of: the annual research -expense,
" These license fees tend, in some cases; to be merely nominal in amount.

The writer’s industrial informants emphesmed repeatedly that the

. -conduct of research, and the pursuit of- pateént holding, were primarily

e from. this sta,ndpomt

‘designed to protect and expand the competitive posmon of the ﬁrm—
rather than to secure income from hcensmg fees .

4. Safequarding returns on, 'resea,rch mvestmem‘s .
‘In' the view of the research Managers. consulted . the holdmg of

- patents also serves the function of safeguarding the investment made
in research by means of the exclusive property rights vested in the
-~ ‘patent holder for a period of 17 years. -They urged repeatedly that
.- o shorter period of patent holdmg, sa,y, & years Would be unsultable

R See note 3, supm ) .



r-pa,tents are- taken out or not, ‘The operation . bf industrial research
facilities thus becomes, in itself, a form of insurance for protecting or. .- .
adva.ncmg the relatwe posmon of the ﬁrm in mterﬁrm competltlon B

Summcbry

In summary ‘The- dlscussmn in the precedmg chapters has mdl-- FERE
“cated that. the leading characteristic of .the production of technical & -
' knowledge under modern- conditions.is the division of labor, and the . .
- mecessary integration of work that must accompany it. ~These: mod- .-

-ern characteristics of the production of technical knowledge are.re-
" flected in the manner of payment of engineers and scientists. Thisds .=~
: .p;lma,nly on a salary bams, that does not Vary Wlth output per umti_; PO
-~ of times: - °

These features of research activity are , also reflected i in the prob]ems_f T
of determining the cost of: performing particular research’ activity, -
Such costs are usually overhead in chiaracter, and therefore are not ~ -~
necessarily traceable to' particular units of research output.. Fhis” " -
‘overhead character of the industrial research: cost structure stems: -
from the mtegrated charact.er of much of the creamve actlv:lty that s e
- involved. :

' Finally, it is noted that the factors 1nﬂuenc1ng mdustrml resea,rch.

activity -are the changing circumstances: of interfirm. competition, = -
- much meore than the availability of patents. Likewise, the conduct = -
of research in universities and other nonbusiness groups is largely -
independent of patent copsiderations, sinee in the nonbusiness labora-" . . .
tories knowledgé is produced for its own sake and the search for krowl- .- - -
‘ edge irrespective of its commereial and. industrial value 1s a prunary TN
criterion 1n selecting research projects.- . HEEENE
_ Against this background of conditions surrounding modern techmcal L
research, thisi mqulry now turns to an evaluation of such research and. -~ "
technlcal knowledge in. terms of its use a8 property . This is the ma] or. .o
-theme of part II.. . .

8 On this matter it is mstructwe to review the testimony gwen m 1940 by Char!es F Kettermg, vieh
president in-charge of resea.rch at General Motors Corp TNEC hearings, Supra, note 14, at 15292_.15317 :
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e LR They must have spent mﬂhons on - the symposia

--.they conducted just to educate us and get us m the business.

- . After all, patents give ‘only the bare essentials,” commented

- - the chief executive of another pioneerin the- transistor field. -
““They gave us the know~how in the many meetings they- .
.-conducted.” . : '

" This writer pursued this problem with’ the managements of seveml
S K_mdustmal research. laboratories. " The question asked was: “Would it .
L I:ilsmble to operate the * * * process with the information given
_ in the network of patents which cover this process?”” The answers
were “INo” even in the cases where patent coverage, in the opinion of
competént persons, was unusually comprehenswe Often, mniuch
. _.mforma,’mon of an unpatentable nature is required to operate satisfac-
- torily a-given process or to produce a given product, including, among
other things, detailed information accumulated in the operation of
pilot plants and the initial periods of full-scale productmn In the
cage of new produets, it includes the relevant expetrience accumulated
- in the early period of production, during which many minor modifica-
. tions may be made in the demgn or in the production process. The
“accumulation of this know-how is as necessary for the économic
. operatxon of a process, or production of a satisfactory pmduct as
--is the information given in the patent. :
" - Such data are typically unpublished, and remain as confidential
information in the hands of the technicians and operating staffs of
manufacturing plants. They may be partially recorded in the form
“of operating or manufacturing design. specifications. In many firms
" asustained effort is made to retain exclusive access to such knowledge
“and systematic security measures are applied, to prevent its. dis-

" closure to outsiders® - measures that may prove quite effectual in

* those instances where it is not possible to. ascertain manufacturing

- 7. method details from the finished product itself. Owing to the im-

* . portant role of such.nonpatented knowledge, 2 patent license typically

1 includes as well the know-how on building and operating the necessary

|1 pla,nt faeilities, and the cost of furmshmg such mforma,tlon is mcludcd
viny the hcense fee S L S

: D BUSINESS CRITERIA APPLIED 'J.‘O 'I‘E[E PRODUCTION OF TECHNICAL
L KNOWLEDGE;

Busmess man&gement has been enlargmg 1ts ‘outlays for research
a,nd development at the rate of about 10 percent’a year, and has

_ - thereby been extending its sphere of managerial control into the area
- of the production of new knowledge. By 1952, the total national
expenditure for scientific and engineering research amounted to $3.75

billions, of which $2.5 b1lhons was for Work in pmvate mdustrla,l estab-

11shments a
‘Tor business as a , whole the mgmﬁca,nce of this expansmn hes in the
, f&ct that the criteria of the busmess process are thereby applled to the

" s New York Thmes, January 25, 19 0;

% The fences, guards, idenfification badges, and sacurity cbecks t]mt surround mdusmal Iaboratorles -

-are evldence of these security measures. - -
: Bureau of Labor Ssatistica Scienti.ﬁu Research and Developmant in American Tndustry, nt 1
1953) Gurrent estimates place the dg:eures ‘at more $han $4 billien, of which almest 50 percent ecmes from
vernment and most of the remain, from. industry. itself, with a minor congribution. (in dollars) em-
i anating from iniversities end foundations. New York Tj.mes. J a.mmry 2,'1057, at 49. :
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. TA‘.BLE I —-—The. number af patents granted for mventwn.s in relatwn to the growth‘
of research sczem‘zsts and engmeers .

.Index Df R Iudeid-f'

. Research - growth of - Patents growth of’
scientists and rosearch.. | granted for “patents-
engingers ! [sclentistsand | inventlons ? | granted for -,
S engineers |- s mventmns X
1041 Y . B 87,009 - 100 : 41,184
T 14T - R — . . 125,000 : 144 § 20, 140
: 105 - A AN E R IR 194,000 o "220 - 33,872

! Depurtment of Defense Oﬂice of the Secretary of Defense (Reqeurch &nd Davelopmentj, The Growth nt,.-
Sclentiflc Research and Development, at 12-{1953). A R
1 Deparfment of Commerce, Historical Statistics of the Unifed States, 1789—1045 at 312 [19&9), Statistical . o
Abstract ot the United States, 1954, at 5?&] (1954), id., 1955, al 505 (1955) L

Even more stmkmg is the lag that a,ppears ‘when one examines tech—*
._-nologlcal effort generally. Activity in patenting as compared. with
change in the total number of scientists and engineers, not just th()se
_engaged in research and development work; is shown by table 2. - As ..
this table shows, from 1900 to 1954 there occurred a magsive etpan~ .
sion in the nu.mber of scientists and engineers.from 42,000 to0. 691,000, -
- an increase of 1,600 percent. In contrast, over this same perlod the. =
]argest increase shown in any given year in the number -of paténts " -
granted was only 83 percent over the number granted in 1900-and in - " .
most years the increase was even smaller than' this. ‘The relationship .

. between the growth of the number of scientistd and engineers and the -
number of patents granted is reflected in the fifth column of table 2,
by dividing the index of patent growth by the index:showing’ the_ B
growth in'scientists and engineers. The data show a steady and per-, .
sistent decline from 1900 to date in patenting as compared to overall "
scientific and engineering employment. - In other:words, activity in',

- taking out patents has laggeé) inereasingly behind the total activity.
in science and engineering, as indicated in the growth of the total .=
population of scientists and engineers, until today it 1s less than one-‘ :

tenth-of what it would- be had it kept pace. A TR

it It may be suggested thut the growth in Government-contracted resoarch work duri.ug recent years may
involve the employment of technical men on work that Is not ‘eenducive to pateniing by the. contractor : -
.firm, since the patents would be Government-owned. s would not, however, explain the decline shown . -
in table 2 which shows relative patenting activlty since 1000~ Nor does it explain the situation among the -
Andividual irms, as shown i tables 3 to 6 and in figure 1. - Of the firms, only one is very sctlve In: Govern- -
ment-contracted research and development and the data for thzs ﬁrm have bem ad]ustadto exclude the Gov-
ernment-contract research staﬁ i .
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»In summary: On the basis of the evidence at hand it is. clear that .
- substantial extension of research under business control has been
. -earried out without parallel expansion in the number of patents taken!
- That is understandable since the determinants: of industrial research
- "activity, as shown in chapter VI, are not dependent upon the availa-
- -'bility of the patenting privilege. At the same time the tactical use of
... patents has continted as an important instrumant in interfirm com-
~o petition. : Large firms; éspecially, have enjoyed advantages in their -
" utilization of the patent system. This tactical use of patents as a -
 control over the use of knowledge has been supplemented by manage- -
7 ment-operated security systems designed to restrict access to technical
knowledge. Finally, it is indicated that while patents-do play a role
“-ininterfirm competition, their aggressive manipulation has not been
- a mnecessary condition for business suceess, since firms which have
_-pursued 8 “low pressure” patent policy have also enjoyed such success, *
"o Craprer: VIIL. ImpLicaTIONs FOR THD UNIVERSITIES

" ... 'The universities are the principal area for the production of science,
.- The role of the universities as mainsprings of science remains .sub-
-+ -stantially unaltered despite the growth of specialized research founda-
“ - tions, and Government laboratories. -Moreover, the universities are
: the erucial means for training new scientists and engineers. - /-
. Since universities themselves, as well as individual faculty members, . .
~-may be the holders of patents, it is relevant to inquire as to the bear-
ing of such patent -hollt)ii-ng upon the progress of science. What has
been the direction of effect 0¥ patent holding upon the research and
‘teaching functions of the universities? . ... O TR
- Many universities have established formal policies. whereby the
. control of patents by the university may beso arranged as to yield an
7 income -both-to the-school and-the faculty patent holder® Where
university administrations have pressed comiercial exploitation of
.~ patents stemming from.the researches. of the faculty, this has been
" “done in an effort to obtain needed funds for the university’s work,
From- this standpoint; one might expect to find especial enthusiasm .
for such use of patents among schools with limited budgets, among
.2+~ departments working'in fields that require unususlly large funds for:
- apparatus and the like, and in schools with less developed traditions
- o? academic freedom and less concern for:the traditional bagic objec- .
tives of higher education. - Conversely, those. institutions with the
~opposite characteristics should presumably be less interested and.
- active in obtaining patents and commercially exploiting them.. . -~
‘To.check thid, selected universities and departments in the latter
' category were examined; institutions, -in .other .words, that -wers
..* presumably in a, relatively strong position to withstand pressure for
.- the commercialization of university research. Sample laboratories
" for study were sought on the following basis:- Each should be a unit
© of .gome-importance in its scientific fleld. . It should be located ai a
' major university where the total budget and annual sums available
* for ‘seientific work: are sppreciable,  The laboratory should be .an.:
- -integral part. of the university and not a separated unit attached. to:
W eemate 88, Kutra; T T T L T

5
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is not sufficient to explam the dlﬁ'erence in patentmg a,ctwmy, how- i
ever, since the same holds true for the other sampled firms. One clue -
to the performance of firm D may be found. in its policies as to what =
constitutes appropriate material for patenting. Senior executives of
the industrial research facility indicated that an effort is made 1o
gectre patent coverage in as much detail as is permissible within the -
framework of patent practice, and not to limit oneself to key patents.
Indeed, the management of these laboratories advised this writer that
competent outsiders had characterized the firm’s: patent coverage on
one process as the most elaborate they had ever encountered. * Itis -
"also noteworthy that in this firm, an employee is rewarded for’ patent
applications filed by receiving a- specml bonus of $100 for ea,ch such.
apphca.tmn attributable to him, , o

TAB'LE 3 -—Fzrm A—wPatent'mg, and em'ployment of sczent@sts cmd engmee

Employment of scientists s
d engi.neers - ) App
—L:'| - for.patents

.In research . In'msmu‘ :
and devels | . facturing -
opment T :

O A BT
5,00 | - 1,8% |

NoTE~Ths origmal dato have been a.itered ioy 'a' cbnsfsaht facor $0 av’did disclesiire of soure

TA.BLE 4——me B——Patentmg, and: employment “of sczenmsts cmcl enginegers ¢ 2
: : L research cmd developmem R

U Sl s Empleyent |
 ¥ear N : . | of scientists; | .
e D NS : and engmeers

1040 e a2l el T B s
104507 T S : B ISR - 171
T SR I LTI e

: : SO P 2658

research

e Cto S5 [ Rinployiient | Patents ¢ |
Year L c - | of sclentists [~ 1ssued: .
: X : andlengmeers .

, 1160

¥
oo 1960
v 189

11656, 18t qaarter, 35,
Nom —'I‘he origina.l data have been a.ltemd by a constanf: fa.ctor to avoid iisclosure of soume




‘THEIMPACTJOF mz-fmmm:.srerem O 'R'E‘SEA.ROH T 39

The mtenSIty of paten t-directed work has varied among la,bora,tones

. The: departroents that have been most patent conscious have been
 held in poor estegm by graduate studenis, In these laboratories. the

“department heads have atteémpted to direct the work of graduate
students along conventional lines rather than'to encourage new de-

- _parturesin basic research. = Thesis work for the fulfillmens of advanced

degree requirements has beeni designed in part, to extend and protect

o . previous patents and pressure is put on- graduate students to direct

R ex1st

their.‘thesis Work mto those ehennels Where patenting pOSSlbl]ltleS

T Patent’ &spects play an 1mportent part in faculty: atmtudes ' Orie
- .faculty member who had assigned his patents-to an‘industrial firm for
exploitation was subjected to sevére criticism, and may well Lave

' suffered thereby with respect to academic preferment There have

also; been' conflicts among faculty members on: the issue.of who was
" entitled to be desrgnated tgrxe inventor in particular patent applications:
One professor was censured by his colleagues for declaring that some

‘of them were placing monetary conmderatrons above the requmements :
~of scientific productiveness. :
"A tendency away from frontier researeh hasled to.a gradual deehne '

B in_the quality of work done a,nd of the students produeed by the
departments concerned:

Case 3. Individual patent emphaszs by faculty and researekers —In '
thls university there has been little officially sponsored pursuit of
patenting as a source of income for the university. Individual pro-

. fessors, however, have obtamed patents on research conducted by
) them mcludmg projects in which graduate students have participated.

" At examinations upon dissertations produced. by students toward
- fulfillment of graduate degree Tequirements, the following has occurred

o ~ "on some occasions: In'response to questions by examiners, the student
" haszeplied that he preferred not to.disclose the relevant information

. since it was involved in a patent claim.. - Reaction to such events hias .
. been-mixed. Sometimes the examiner abandoned the line of inquiry-

- At other times, one or more of the examiners present have insisted on
- full-answers to all relevant questlons Wlthout regard to problems of

_--petent claims.

~“How repreeentatwe are these casés? “Tn view of the small number

.. cited here, one might, of course, suggest .that the situations disclosed

" ywere unique and not ehs,ra,oterlstlc of such institutions. - It is signifi-
‘cant, however, that, without naming names, the writer described the
: 'eeses here reported 'to a few.knowledgeable colleagues in several uni-

. versities and invited their guesses as to the identity of the institutions

- involved. : Some 15 different: schools were narmied as being the ones in

; "+ question. This suggests that, in the estimate of those: familiar: with'
- university practices; at least, the episodes areé exemplary rather than

atypical.  This conforms to impressions received by:the writer on the

. basis of ‘partial information similar to-that described above which has

been available to him with respect to many other laboratories in other
universities, although .it was not possible to' pursue inquiry -as to-de-
. tailed condltlons in these plaees To be:sture, arather more extensive
- éxgmination of such practices than eould bé carried out by thls Wrrter

2y ;___..Would be needed to establish the full facts of the case.

It remains to examine the 1mphcat10ns of such condrtrons in universi-

. ties and their impact upon the progress of science and the useful arts., '
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. B. TACTICAL USE OF. PATENTB f R

Whﬂe the total number of patents issued has not kept pace W11:h the’ -
expansion of business-directed technical research, the tactical use of -
patents in the interests of interfirm competition has been a sustained A
feature of manggement practice.® Patents have served (1).28 guides- . .
to.areas of investment, (2) as rnarkers for research fields, (3) as the - " .-
basis for trades armong companies; (4) as devices to. f&clhta.te financial’ s
returns on research investments, and (5) as bases for fraternizstion

. with the nonindustrial - sclentlﬁc and techmcal commumty Thes
will be dlscussed m order. . G T

L. Pc&tents as a gmde to areas of mﬁestment : o E
In various ways, patent ownership pla,ys an 1mport.ant role in
declsmns on new plant investment, especially ag that conesrns invest-" -
* ment in new products. The holdmg of patents, backed by experienced” "
legal staffs, 1s regarded as providing protection against mfringement- . -
- suits by other firms and.thug sssures greater “freedom to use” partlcu--
- lar kndwledge. . S

2. Patents as markers of resecw'ch ﬁelds : .
" In conversations with managers of industrial research umts the use
of patents as devices for fencing off research fields, was repeatedly{‘--'
-gtressed.  In order to serve this function, s bla.nketmg operation is -
 called for whereby several dimensions of an ares of research are sta,ked .
_out through extensive patent coverage. ' S : &

'P Sei,gf%g example, Vaugha.n, The United States Patent System (Norman "l‘he Unlver51ty of Oklahoma'
- Press, e
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“Free publication of Tesearch results is an essential part of the process
of inquiry, for it facilitates independent verification of findings.

When the search for patentable results is a guiding consideration,

strict secrecy concerning work in progress and limitations on publica-
tion become necessary devices to. serve the patenting process.®
Indeed, limitations on publication have become a standard aspect of

“much research. effort ‘on business, military, and political problems,

Under modern conditions of great interdependence in the conduct of.
inquiry, ‘measures that curtail the flow of knowledge necessarily

‘hinder the promotion of science and technology.

4 Fffects on students . -

" The-experience of students in pdtéﬂt—brié;ité;i"lébératories tends: to
be -exactly - contrary:to the desirable training. for developing good

-seientists. . Their atte'ntim_l is in .danger -of being directed to defined
. problems of limited: scope, instead of being encouraged to range freely
and imaginativély in the search for ways of pushing back the frontiers

. of knowledge. -The cose -direction of: their work that is likely to
- cheracterize research in-which patents play a part, gives no experience

in the exercise of their-own.initiative in formulating problems and
designing ‘investigations:- . And finally, the example of secretiveness
anid restriction:on’ publication is ‘no training for efficient participatiou
in'the production of knowledge under conditions that require coopera-

- tion among investigators.::

- Taken as & whole-and in the light of the foir factors just discussed;

- the practice of patenting in universities'is important both for the
“-effects directly traceable t0 it, and ag one sspect of ‘the use of extra-"

science eriteria to-guide inquiry.’- In the judgment of this writer, the

~ - weight of evidence indicates that, on balance, the use of such criteria
and the practices that accompany them are damaging to the scientific
" productiveness of the universities. . The unique contribution that tni-

vérgities can make inevitably suffers whenever knowledge as an end'in

. itselfis replaced by other criteria and methods, no matter how publicly
-acceptable these latter might be and however-useful they may be as
- gtiides for nonuniversity institutions. .- '

2+ Paralleling “these  weakening  effects, there is - the ‘expansion’ of

“research facilities and ‘staffs at universities that may be owing to the
“funds derived from patént licensing, although, on the whole, uni-

versity income from this source has not been very great.®® Substantial
enlargeéimernt of -stafls, buildings, and laboratory facilities his un<’

* doubtedly occurred at some universities as a-resilt of patent opera-
- tiops: - Can’ it be said, however, that this enlargenzent in the secale

‘of “regearch -activity outweighs “the adverse qualitative effects of

" managerialism . and -~ commercialism? The question must remain
- unanswered, in this paper at least.” This writer does not know of any

8 It is trae-that the aét of patenting Itself represents a form of publication. It 18 a limited forim, of publica-
tion, howexvar, both as'to the seope of what is reported and the timing of publieation. See chi. VII, abdve.
For the efficlent pursuit of inquiry, the timing of public disclosure of knowledge is often very important and -
delay It publication may have seriously adverse effects in terms of the overall contrlbution ard when it
ocours, -‘The timelag in the patent field must be evaluated with this in mind. Patents take over 3 years
from date of application before they issie, on the average, and it is possible to extend the time still further if

- one Is so disposed and uses a little Ingennity. -Such a disposition sometimes exists, sinee delay s often to the -
- advantage of the patentes indsmuch as the patent runs for 17 years from the date of Issuance. Thus, since

“fesiiance’’ is a form of publication, thers is a built-in feature of the United States patent system which tends
to delay, and in that scnse limit, publication. : -

* = -8 Palmer, Patents and Nonprofit Research, Study N¢. 6, Senate Subcommittee 6n Patents, Trademarls,
_.and Copyrights of the Qommittee on the Jndlelary, 85th Qong., 1st sess., at 50-61 (1_957).- )
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0ne large firm put it this way in estlmatmg the a,verege time reqmred; o
to move from the initiation of & new technical ides to. the profitable ™.
marketing of a product: Fundamental research normally.has required. .- "
about 5 years, followed by a 2-year period.of comrnercial:develop- . .
ment. which, in. their experience, is being reduced by more .concen- . . 7
~ trated eﬁ"ort thereafter; the manufacturmg department development .~ -

“for a new product requires about 5 years; following these stages, an- . .-
indefinite number-of. years are required before the new pla,nts begm Lo
to vield a profit on- the investment. ... -~ ..: e

gn the basis of these estimates, the tnne requlred for gettm a returni I
on the initial research s not-less than 12 years, and may well run the . -
full 17 years or more. -In these circumstances, the 17-year. penod of - -~
patent right may be quite inadequate from the standpomt of getting a .=
return on research investment, even if patents are taken late in the
development cycle. The fact i 1s however, that the 17-year period is
often significant, not necessarﬂy ag it epphes to a'single patent, bat -

- rather ag it apphes to an accumulation of concurtent and successive .
patents on a given product or process. When a basic patent is supple- -
mented by additional improvement patents, the practical effect may
be to extend the period of effective patent protection well beyond the'

17 years, notwrthstendmg the expn-etlon of the ongmal po,teut s

5. Fraternization with.the Scwnmﬁc community. . - R
Once a bit of knowledge has heen embodied in‘a petent mdustnel IR
reseereh managers-advised this writer-that their scientists and.engi= -
nears can be free to-discuss:this knowledge at least: Wlthm the ]mnts' SO
of the disclosure contained in the patent.- = A,
‘Industrial - research managers place great: mlportance upon the' S
ability of their staff to fraternize, as they put:it, with the general -~ ..
scientific and technical. commumty This contemplates tmore: than: - 1

- just appearing at the meetings of technical societies, for example, and . -

absorbing the knowledge set forth there.- Rather, the position ofthe. .=
staff is enhanced if members can appear and meke affirmative con-" .~ ..
tributions in the form of technical papers. Their ability.to.do thisis = =
~ facilitated - by the fact that patents heve elre&dy been applied for; - -

thereby. staking out a. property right in & given area: of knowledge
.. The significance of:this type:of participation for the promotzon of‘ S
_' sclence and technology w111 be dlsouseed further in chapter IX e

C TECHNICAL KNOWLDDGE WITHHELD FROM PATDNTING AND ITS
i tITET SIGNIFICANCE R

Restrlctlons on patent&bﬂlty somet:mee 11m1t the mformatlon rele-
Vent to a given design or process that is embodied ixi the patent. . .In =
other instances, however mena.gements prefer to withhold. oertam,-‘.,'-ﬂ
knowledge from public view, in any form, regardless of patentability." -
Included in this category: ia that considerable body of 1nformat10n'
reletmg to production detail; referred to as know-how. - S

An-example of the problems posed by this practice 1s found m the P
recent A: T. & T ~Western Electric antitrust case. :
‘ Followmg the announcement 6f a consent décree Whmh eettled that‘ TP
suit, ‘eertain licengees were. interviewed by the New York Times. It -
: reported theu' oomments on the a,otrvrty of A T & T s folIOWS' i
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_g’z;oﬁﬁéi'ng their main research interésts o changing ‘their research
. fields in order to secure th_em._---—-. e . -
- 'Presidenit Dodds, of Princeton Uhiversity, has called attention to

L “the ‘dangers of these developments in terms of their impact -upon

- duction-of téchnical knowledge: - _ o )
7 "With the abundance of project research money currently
~available, we are in danger of succumbing to a new disease
. for which no antibiotic drug has been discovered; namely,
< “projectitis.”’  Projectitis is an unhappy addiction to limited
" "objectives, perhaps at the very moment at which the individ-

* ‘nal should ﬁe broadening his own comprehension and deep-.

- ening his knowledge of his discipline, with freedom for roving =

. “speculation in an atmosphere unencumbered by the pressures -
C o of gro'blem-so_lving commitments to external agencies. .
“ 7 Coneentration upon organized team projects which have
*. Hmited objectives and are circumseribed by a production
““schedule may operate to deflect interest from truly basic
" scholarship whieh it is the duty of universities to carry on.
. The universities must not fail in this broad function, for no

‘ - other agency in society will assume it if they do:%® :

"7 The trend toward Government-supported-and-directed research

universities and their responsibilities for basic research and the pro-

"+ in the universities has its counterpart in industry-supported research.
: Indeed, .s0 extensive have ‘the various forms of industrial research

“and engineering consulting at universitieg become, that it has received
the formal attention ‘of the Federal Bureau of Internal Revenue:
Thus, the current Internal Revenue Code and regulations thereunder,

. -classify ds taxable those activities on university premises which are of a
“conventional applied research. character and being carried out for
 business purposes.” ' S S S :

gl e Summiry _

I summary: Pressures for ageressive patenting start in universities
- in. the Interest of securing additional funds for research and teaching.

- However; the managerial characteristics of the directed research

“efforts that tend to flow from this policy and are undertaken toward
this: end, abridge the free pursuit- of knowledgs as an end in itself.
'In turn, -these methods tend t6 have a weakening effect upon the -
" functioning  of -universities as centers for scientific work. Thus, n
.thé Jong run, pressures for patenting and similiar efforts, if sustained,

" loould exhaust the resources of the university that are essential for

- the training of new investigators and the pursuit of knowledge as an

7 end in itself.

% % Quoted in: Sponsored Research Polioy of Colleges and Institutions, &t 78 (Washington, D. O.: Amer-
. -ican Council on- Education, 1954). | . . T .
- 87 The regulation reads as follows:

e . MTor:the purpose of this section the term ‘research? daes ot inelude the activities of & type ordinerily

" earried out as an incident to comrercial or industrial operation, for example, the ordinary tésting or ingpec-
tion .of materials or products or the designing or construction of equipment, buildings, efe. The term
‘fundamental research’ does not include researeh carried on for the primary purpese of commercial or indus-
. trial gzppiication.“ Incomse tax regulations No. 118, Internal Revenue Code, Federal Register, at p. 6147
cUaees. o oo . . o
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selectlon of researoh pI‘O]eOtS as Well as-in - decldmg ‘what i8 to be
published and the timing of publication.® . These aspects of technical =
research are closely related to the central concern of this study, .
_namely, the promotion of selence, and therefore w111 be trea.ted m
ehapter IX, below. : : . . ‘

B.. CONTROL OF TECHNICAL KNOWLEDGE AS. A FAGTOR OPERATING To__'
_ THE ADVANTAGE or LARGE FIRMS .

Only ﬁrme of relatwely large size can afford the susta.lned outla, g
involved in operating major research facilities. Moreover, only the
larger firms are able to undertake the kinds of many—mded research’- g
into particular problems which yield an interlocking network of -

atents covering.a given subject matter. The advantage ‘of this .
F tter is emphasized by the managers of industrial research who indi-
cate that, from the standpoint of patent protection, what is most-
valuable is a rounded ‘development and the portfolio of patents that-
pertains to it. ‘But such patent coverage of & many-sided characteris.

ossible only as a consequence of a'major researeh effort and this can . -
ge undertaken ‘only by laboratories of size.® R

Given this situation, the formal -ability to apply for pa,tent rlghts_
does not” necessarily provide advantages to different-size firms in -
direct proportion to their size. In other words, the small firm with

10 percent of the total patent coverage possessed by a competing large -

ﬁrm with respect to a given process, may not have the equivalent of
ercent of the control over that process, but something consid-

era Iy less. - Im the light of these considerations, the control of exten-

sive research laboratories has come to be regarded as a cntloal busmess’ :

' asset in, 1ts own. rlght 5t -

F PATEN’T POLICIES A.ND SUCCESS IN BUSINESS COMPETITION

The evidence made avallable durmg the course of thls lnves,t.lga,’c.lon= L

disclosed that there is no necessary correspondence between agoressive -
patent policies and success by business criteria. - All of the firms: whose -

aotivities were examined for this investigation were firms of large size,

each eminently successful in its own field by every test of busmess': i

SUCCess. Yot there is substantial- variation among. them in. the
importance attached to patent’ practice. Some firms use patents

extensively and do well. Others virtually dlerega,rd patent rights s

8. possible asset and competitive weapon and also do well. . In short,
while patents can be and are used as instruments of business oompetl- :
tion, aggressive patenting policies do not appear to have been neces- .-
sary conditions for the attamment of busmess lea,derslup in. the e
industries studied. N . :

4 Ralph Bown, vice president lneharge of the Bell Telephone Laboratories wrote it the Be]lLaboratories S

Reeord, Jauua-ry 1854, *Whad we publish we decide in the interest of (he Bell Systern as o whole.”' .This .
statement is lmportant, not for its novelty, but for its emphasis upon the business considerations under-

- lying the policy decisions—in contrast to other possible criterla. far pubhcatlon, such as the pmmotlon of -

science and the nseful arts.: - =
4 Spa note 11, supra, Also, see the dlscussion on Patents as Ms.rkers of Reseereh Flelds, see. B (2) supm
5 Large firms have other types of advantage as well, in the produetion of technical knowledge. Tn flelds

where instrumentatior isimportant, forexample, there iz a cumulative effect from gathering, over the years,

speclal types of measuring equipment, expertly designed snd constracted. - Such sn secomulation of

© material vastly facilitates many ea%erj.mental operations This typa of advantage is umquelsr possib}e for’
. the ]arger laboratories in 5% glven cld
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< any event they form a part of the gromng body of technlcal koowl-
“edge. That however, does not detract from the inhibiting effect

. that managerlai methods of dec1s1cn—makmg 1nev1tab1y have upon

' the conduct of research:

. “When one stands on the threshold of new knowledge thiere ean be
"~ no guldance for the investigator from any received doctrine or direc-

- tive, "What 1s required ‘at this juncture is' the free, uninhibited,
. 1nte111gent imagination of the investigator. These become the crltlcal

+*elements i the work of problem ‘formulation, experiment, -and

" inference by which new technical knowledge is produced

“T'o" be 'sure, this may be leéss ‘true, at least in some areas; with
A respect to technical research of e apphed character. . Here, the end
in view as well ‘as'methods.can often be spec1ﬁed Wl’chout harm or

~ - “hindranée to reseéarch performance or end result,”

.-~ But even here, such supervision may have the same wet-blanket
- effect that it has upon basic research. One of the striking observations
consistently made to the writer in the course of this study involved

the variation in productlwty among sections of industrial research
laboratories. In’esch major laboratory visited, the research director ;

commented t_hat the less applied section of the laboratory had been

the most: productive of new ideas and patents, In one major Iabora-

~ tory, for'example, 70 percent of the patent applications come regularly
from the section containing only 20 percent of the staff, whose problems
were broadly defined, thereby leavmg room for 1n1t1at1ve on the part

i - of 'the investigator.

_ Employeés in- 1ndustr1a1 research Taborgtories cannct escape the'
decision making of mianagement in thése matters, for the operation of

.. ‘these laboratories is on & hierarchical basis, with the management

operat ’Ig along business lines and being. gulded by Business congidera-~
tions.” This attitude ultimately seeps down to the research staff itself.
Thus, in one’ laboratory the management has'specified to the scientists
- and engmeers that they may devote 10 percent of their employed time
to any problem they like, apart from the projects to which they are
. -assigned by the management They have nct taken advantage of this
Jopportumty '

B CRI'I‘ERIA. FOR DECISIONS ON RESEARCH PROJEGTS

For mdustrlal research managers the eentral criteria for the selecfuon
~“of research projects are the requirements of the. competitive position
- -of the firm. These considerations are controlling, however removed
~the particular research ared may seem to be from immediate applica-
“tion:to products or processes. Such calculations of business tactical
- requirements, and the usages that surround them, do not make a

‘ - scientist-a- better scientist. - Indeed, such ecriteria necessanly inhibit

" the quality of free-wheeling: 1mag1nat1on whichis'a neceseary ccndltlon_
" for the broad: pursuit of science.
. The rewarde for the conformmg scientist include promotions, in-

'. - creases in salary, and public honors, * A: technician who fails to accord
© . with the management’s requirements must necessarily suffer in these

respects, ‘as-long as he works wlthm the framework of a busmess-\

e : dlrected reeearch labora.tory
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- the university onl through a, contraotual tie, . Tts field of science =
should preferably be one not requiring unusually- ooetly equlpment T
such as the large machines needed for some studies in ‘physics. =Tt .

“should:be located in a large, well established university'with long tra-:.
dition and reputation as a center of research inscience and engmeermg :
Fmally, 1t should melude persons of recogmzed status in: thelr ﬁelds

CAY SOME CASE STUDIES

o It was possﬂole to obtam relmble accounts of the xmp&ct of actwe-f
patent. .policies. from - mveetlcratore in: three 1abora,tor1ee Whlch met
Lhese qualifications.: . .. EIUe
Case 1. Proﬁt-omented Msea,rch through collabomtwn mth pmmte:w e
ﬁrms —This is a depertment ina university of recogmzed standing.. .
It is supported -primarily by patent royeltles The etaﬁ' mcludes men;_ .
. who have achieved distinction in science.. - P
- An industrial firm.was-assigned rights to explolt p&tents based on.
work done at the university by various staff members. Income to the, -
‘university from the sale of products covered by these.patents is used.
in large part to support the operation of the laboratories, AR
- Scientists employed in thése Jaboratories are repeatedly- reminded LT
. by the.director that there are certain lines of work in'which thelabora- .. =
tories have a special stake, owing to-the development of patent rights- "
in these fields. The. development of “further patentable matérial: CEER
urged as a necessary step for proteotmg and enhancmg the ﬁnancml SER
posmon of the department. el
“As ‘one might expect. under theee condltlons a substa,ntlel part of S
the work done is oriented toward product. development SThis resultss. o
from two factors: (1) Decisions on the selection of problems are made: ~ - - -
by those charged with carrying -out: these- policies and not by the'" -« .
investigators who do-the work, and (2) the lines of research. stressed .-
by these polmymakers are of a. type normally pushed by privite -
ﬁrn:is in the gwen ﬁeld W1th the ob]ect of developmg petentablet'
. products,: ‘
- cAgin mduetnal ﬁrms, lebora,tory employees are’ reqmred to sxgn
. release essugnmg all nghts to patenteble developments to the uni-
- versity.. -
~Some staff members keep elose tra.ck of the eernmgs record from!,__ _
patenta.ble products originating: from work at’their laboratory; and: . -
informal discussions of these matters and of the movements of ‘secus: =
rities ‘prices in the patent holding field, are recurring features of: -~ -
~working hours. :Graduate students’ attached to -these laboratories .- -
- also have become actively interested in:these extraneous features:
. Owing to sustained pressure from the director, the climate. for:
non-income-producing research: is not especially favorable ‘and selen- i
_ tists in-this laboratory who wish to devote their efforts in sorme part: ..
. to such research informed me that they ha,ve felt thet they must';j Lo
- resort to subterfuge. . G
“Qase 2. Patent-oriented research among feculty and - gmduate stfu,—" N
dents.—In: these university-located ‘laboratories patent taling has: = .
been ‘actively pursued. Patents are usually assigned to-a special’ -
unit for commergial- men&gement “The bulk of the funds obtained™ =
from ‘commercial’ exploitation has been’ ‘used - to promote studiesiin: . -
various fields of sc1ence and to ﬁnance labora,tory constructmn a.nd""-‘
equlpment . _ L

i
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" _ﬁ;fais"l')'t),'és_ibl.e' to d_e%.érxhihe the a,vemge-é_ld{)sed' 'tiine-betv#een th_e:“pfiQ-
.. vate” publication of particular new knowledge, i. e., its circulation in

‘the'internal, classified reports of the firm, ‘and its “open” publication,

A e., the receipt of papers for publication in various scientific and tech-

- nieal journals. The-research director-in this case estimated that for
. a group of papers representing the. output during a recent year, a
- period of 4 to 5 years elapsed between “private’” and “‘open’ publica-

" tion.® Publication decisions were arrived at in the following way:

' Drafts of ‘technical reports were circulated to various departments of
“the firm. "If the director of & department found something of poten- . -

*tial interest to him; he so indicated and the paper was withheld from
“‘open’” publication. As a result, some things were published rather
~quickly while others were not published for years, according to the

-::‘j---.'dictat‘es -of company policy.

~In this firm, even after 1t is concluded that publication is consistent
with the interest of a given department, the published papers often do
not include details of “know-how’” which are essential for the utiliza-
tion. (in production) of the knowledge given in the technical paper,
This is often true of papers appearing in the scientific journals,
whether of “industrial or nonindustrial . origin. In nonindustrial .
" scientific circles, however, the gaps are éasily filled, since such informa-
* tion; as & rule, is made freely available on request by the investigator

. .. concerned. " In any event, the unpublished technical details fre-
.- -quently comprise a body of knowledge that is conventionally known - -
- —among specialists in & field., '

- In the case of technicians in industrial research laboratories, the
situation is different. . They are not free, as a rule, to divulge the
details of their experimental work, Tt is well known, for example,
- that in some scientifie fields the employees of industrial firms appear

" at scientific and technjea] meetings primarily to take away with

5 thern whatever ‘they can learn from the others, especially the uni-

. versity people, and contribute little or nothing in return. _
. This view that “it-is more blessed to receive than to give” is also
_~ evidenced in other ways. The practices of industrial research labora-
" tories in obtaining knowledge, for example, are often in markad
- contrast to their publication policies. In one of the laboratories
. whose publication activities have been .characterized above, a large
- library receives regularly several hundred periodicals which it ab-
- gtraets Tor the benefit of the concern but not for gemeral publication.

“"This abstracting service has been operated because the existing

services do not cover all the fields of interest to the laboratory.
" Furthermore, the abstracting service operated by the firm operates

;. more expeditiously than the standard abstracting services available
7 to all libraries, operating with a delay time of only 1 to 2 weeks in

" contrast to the latter’s delay time of about 2 months. .

-+ There is a clear contrast here between policy for the intake'df_
knowledge that justifies the buying of 6 to 7 weeks of time, even at

: L', o considerable expense, as against the publication policy with its average
-~ delay time of 4 to 5 years. One laboratory director indicated that,

- “like a university,” he ‘“felt an obligation to put good science into the
~ technical journals.”” He indicated, however, that while publication
* 60 This estimate of elapsed timo batween production of knowledge and “open” publication is afl the Tnore

signlficant when it is recognized that it is based on papers slready published and excludes from considera-
_ tion papers that have never been presented for publieation at all. Eventnal inelusion of these, whon and

e ‘ '1 " if they are finally published, would considerably exter_xc! the elapsed time,
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- B BMPHASIS TUPON PATENTING WEAKHNS THE. UNIVERSITIES AS S

SCIENTIFIC CENTERS

Insof&r as concern Wlth p&tentmg spreeds thI‘Ough the un1ver81t1es SRS

_they become correspondingly less valuable as producers of new knowl— '

edge. 'This results from: (1) the tendency to select problems for re-. =

“search on the basis of whether they will lead to patentable inventions,
not whether they will add to the store. of knowledge as an end in .

itself; (2) the introduction of mana,gena,l decision malﬂag over. in- . .

' ‘.Vestlgators {3) restrictions on publication; and finally, (4) adverse -

effects on the students themselves. These effects on the characteris— '_ ,
tics of university-located research are independent of the a.va,llablhty_.“: e

of larger budgets, better buﬂdmgs and more staf‘f

1 Etraseience eriterid : R

- It is ‘possible to select problems for 1nvest1gat1on w1th an eye to'
business, military, or political criteria. Concededly, substantial social
1mp0rta,nce is often attached to such problems:. Névertheless, ‘when
these, or any other particularized criteria, are made the yerdstleks for

ingquiry, the appropriate scope for inquiry is thereby restricted: Inl S
" other words, when the scope of the problems is Lmited by the use of = ..
particularized . criteris,  paths that Imght y1eld new knowledge are =

- closed off to the mvesmgator o
~ Tn contrast, the search for technical knowledge as an end in- 1tself

knows no- such boundaries. When ouided by this criterion, continu- - - .

ing inquiry leads to the unfolding of still further areas of knowledge :

This, in turn, opens the way for many detailed technological applica- .-
tions that may have been completely unantlcﬂpa.ted and unthought‘_' L

of when the search started.

2 Mcmagemal deczszon makmg S I
Many kinds. of technical work can be oa.rned ‘out under ma.nagenel

forms of control. . This is especially so where the desired results can - o
be-specified in detail,-and where the methods to be used are routine; "

In the:production. of new. knowledge, however, such outside control
and  orderly  blueprinting . of procedures rarely works. . In -the wvery

nature of the case, the results in the search for new- knowledge canmot

be specified or ordered. : Rather, these are likely to rest in. the intui-

tive judgment: of : the 1nvest1gator himself, in tentative hypotheses . ';ﬁn‘:"
which he develops.and which, in"turn, frequently require him.to devise - '_ I

new experimental methods in order 0 test. their validity:

~.In the main, managerial forms of decision making can have no con-
structive role.in such: a creative process, where the procedures that . .~

yield & productwe result cannot-be spe01ﬁed in advance, or by persons
who are removed from the work itself.  (See:ch. IL.) They can only
inhibit the free play of imagination and methods that are necessary, -

‘here, and limit the number of imaginative minds that may be. applied - "

to the formulation -and solution of problems.. Omnce competent in-

Vestlgators are reduced: to -the role of simply. carrying out.a super- -

_ Visor’s orders, then there are fewer people who .éanfollow the imagina- -
tive bent that is necessary in the genuine pursuit of new knowledge.

- 'The met resultis - a,lmost bound to be a restrlctlon on the ou’sput SRS

of new knowledge
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At first appearance the a,ttempt to enswer t]llS type of questlon
may seem to be somewhat speculative since, indeed, a patent system-
‘does exist. . Nevertheless, in this writer’s ]udgment enough is known
“about the. 1mpact of petentlng to permlt. a useful answer to thls'

By questlon

' This chapter attempts to cope with thls questmn under the foﬂomng :

- headmgs “What would be the effect on seience if no patent rights

could be obtained upon technical knowledge”; by impleation from

- that; “What would be the effect on the engineering technologies'; .

B “How would the seope of industrial research be affected”’; “What are
the possible limitations likely to accrue from removmg property rlghts

Lo o to techmo&l knowledge‘?”

: "..out.

S A BFFECT ON SCIENCE TECHNOLOGY AND RESEARCH ™ NONINDUSTRIAL
et : LABORATORIES

_ The effect. upon seience and technology of ma,kmg technlcal knowl—
. edge generally and fréely available, or vice versa, is determ,lned
primarily by the conchtlons under which scientific research is carried

. The productlon of new knowled e is carried ou‘o pnmerﬂy,
nonprofit institutions where the prob ems of property nghts in knowl—
“edge are of secondary importance. This is the case in the universities,

- -private foundations, and in many Government laboratories devoted
- 'to research in the sciences. Insuch mstltutlons the principal reasons

for carrying out research in the basic sciences would continue to

.. operate whether there were a patent system or not. The present

. sources. of support for such work would, presumably, continue. The
necessary scientific personnel would 00nt1nue to be available, in this
writer’s judgment, provided salaries, social prestige, and other con-
. ditions of work made these occupations reasonably attractive: There
already exists a tradition among scientists that the production of new
- technical knowledge is a sufficient end in itself. Therefore, the ab-
- 8erce of opportunity for obtaining patents on this knowledge would
not adversely affect the primary occupational incentive of the great

. __,"mass of scientists for producing new knowledge. '

In certain Tespects, the elimination of patents might eotually facili-
. tate resesrch. For exemple university and other scientists would
~be relieved of the pressure that now exists upon some of them to

‘" produce patentable results and, as a consequence, would have more.
. freedom te work on problems of their choice. Furthermore, insofar
" a8 -opportunities for university scientists to obtain petents were -

“removed, the effect would be to remove the pressures toward secrécy

- that can "result from emphaele upon patontmrr and which 1neV1teb1y
- dampen free communication.

i Secrecy in technical work has been a problem for research managers
. in industrial firms, as well. Recently, Dr. Jules D. Porsche, manager
. of the -central researeh department, research divigion, ‘Armour Co. o
- _;dehvered an address i in which he mdlcated that— ‘

. Characteristic ‘of the environment which has & markedly
- - dampening effect, on the creative thought is secrecy. With-
- in‘a company, & barrier to the communication of both infor-
- ma,tlon &nd 1deas can be a very serious obsteele to the effec-
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way of gaging the possible effect of larger numbers and ?r_ea,té_r-'fac‘ili'g- :
ties as a counterweight to acts that.dull the spirit of imaginative " -

%n the estimate of this writer, it is not likely that administrative

devices in the universities, designed to ameliorate the adverse effects

from patenting, would serve to alter the force of this anslysis. Forthe -

effects described above take their essential direction from the very
nature of the attempt to use knowledge. as property. = S
It must be emphasized that the adverse effects noted above are -

not. the results explicitly sought by university administrations and - A

are independent of their formal patenting policies. . Thus, an exami-;
nation of formal policy statements for universities, including the:
" three wherein arose the cases cited above, gives no indication of-the

type of effects which have been reviewed here.* On the contrary, = .
the - varions -university. policy statements establish the broad.and - -

apparently worthy goals and policies to be pursued in the course:of

dealing with paténts.that grow out of university-located research. ==~ " <)
Rather, the effects noted above, to the extent that they occur, have =~ -
occurred as impersonal, derived effects” which come about because -~ -

faculty members have. been pressed fo produce income for -their ;

university (or for themselves) by taking patents on-the results 'of_?\.: s

their research.: There is nothing to..indicate that the weakening
_effects: deseribed ‘here have been deliberately sought or preferred by

the persons concerned.  Quite the contrary.. The evidence shows @

that the pursuit of patenting has been undertaken as. a:mesans for

solving problems of limited funds for scientific and engineering. work "’ e

at-universities. - The fact remains; however, that once the policy:is -

-adopted, the forces described above which push in the directioniof - "
~defeating. the ultimate objectives of expanded and improved basic: = .-
research, begin to work. ~The incongruity between means and ‘eixds -

may well finally lead. to an effective distortion of the original, explicit; "
. and ordinarily ‘worthy end-in-view. P T R

‘C; TMPHASIS ON PATENTING IS ONLY ONE EXAMPLE OF PRESSURES -

. UPON UNIVERSITIES. TO STRESS “APPLIED” RESEARCH -.

.. The pursuit _('Jf, reSea,.r'dh: i uﬁiﬁérsiﬁiéé--fof pﬁi‘.p(‘JSéS- ofpatentmg 1s,;f =
in fact, only one of a niumber of pressures currently put upon univers .
gities to shift to applied research. as against the production of knowl.,

edge for its own sake. KEspecially since the Second World ‘Waz, o8
Government has been- pushing universities to carry. out. research- -

activities relating to its many. engineering and development prob- -
lems.% It is true that the universities themselves, pressed. to finance -
university budgets from limited resources, welcomed .the availability
of these funds. Many of the university professors have been equally
receptive to sueh grants, even to the extent, in some cases, of com-

4 A, M. Palmer has Erepared several publications on patent policles in universities for the, National
Research Council (Washington, D, C.}.  The most recent of these are: Nonprofit Research and. Patent
Organization (1955); and University Patent Policies and. Practices (1952); see also, Patents and Nonprofis
Research (1957), op. clt. supra, note 53, . - " - . B N
3 From 1041 to 1045, universitles and other nonprofit Institutlons ncreased their annual expenditures
for research. and deveiopment from $40 million to $420 million. Of this $380 million increase, about $60
million came from the nenprofit institutions themseives. The rest eame malnly from Government., Ses: -
Dapartment of Defanse, Office of the Secretary of Defense (lResearuh and Developm_.entg, The Growth of- -
Scientific Research and Development, 8t 0, 11 (19532-. inclzding 1953-55 data added by the publishing
agency; National Sclence Foundation, "Federsl Funds for Selence, pt. V. The Foderal Research and De-

velopment Budget, Fiscal Years 1955, 1056, and 1857, at 38-43 (1056). These data show funds from major -
Federal ageneles to universliles, Y S U A SO SR P




" The second consideration suggested here was that research that
would not benefit the firm Wou%d be abandoned, in the absence of &
" patent; system. The fact is, however, that the only résearch now
. carried on must meet the test of benefiting the firm, either as new
. -product development orin the form of lower production costs. Would
-~ such a firm discontinue.industrial research activity if it could not
- o utilize ‘'one of the benefits that it presently receives, to wit, the powers
.7 -available through the patent system? -To say that it would, implies
- that it -would abandon product and process (cost) competition. This
o g tantamount to saying that such firms would abandon their business
“character, since interfirm competition for control of markets and for
. differential profitmaking are essential parts of.the business proeess.
i Incthis writer’s opinion sueh a development is unlikely. S
o nA3) - Another firm visited by -the writer replied as follows: (a) If
"~ “:there were no patents, then publications from this laboratory would -
~ “be eurtiiled; (b}, Also, the scope-of the work would be expanded.
<77 Ye) Research would -be” concentrated on things that -could be kept
-7 - gecrety for.example; -various produetion details. - The writer notes the
.- following with respect to the first point. Present publication policy
- 'in this firm has been severely limited by the requirements of patenting
- and by its policy of retaining control of knowledge, insofar as possible,
<~ in order to further the firm’s exclusivity with respect to commercial =
- application. * As a result, publication of technical results by research-
: 2 ers'in this firm typically occurs; if at all, several Years after the find-
7:.ings have been made. ~Further, the patent elaims msde by thig' firm; -
- glthough constituting & form of publication, typically do not digclose
- gufficient detail of the patented knowledge to make it usable in pro-
duction by competitors. - Here, as-in mafy other firms, it was em-
- phasized fo the writer, the information disclosed in ‘the patent often
v does ot enable antther person’ to operate a plant, sinee there is lack-
~+ing that vast store of operating detail (knmow-how) which is as neces-
- - sary for purposes -of plant operation as the information disclosed in

patents. ~

2 (4)y - In another firm the opinion was that, in'the absence of a patent °
i -gystem; three things would happen: (a) There would-be no opportu-
" ‘nity to trade in patent rights with other firths. At the present time,
“ywith a large stockpile of patents held, the firm has access to about
~four times gs many patents as they own by means of cross-licensing
agreements. . Without patenting, it was said, the rmanagement would
‘become, secretive with respect to the work done in the laboratory and.
“would tend to rely primarily on the knowledge generated in its own
~research establishment. This, they felt, would mean getting along
- yrith a restricted range of kmowledge. (b) Also, without patent pro-
o ‘tection new findings could not be published and thereby the quality
- of the laboratory staff would:suffer; since. the firm would be unable -
“ 10 attract competent- scientists. if there swere. no possibility for them
.to imiprove their general professional status through free presenta. .
" tion -of papers in technical journsls and at meetings of technical -
- gocieties.” (c) Tn thé-absence of & patent system, the relative position
i of the firm in its industry would be unchanged. -~ . -
~ The foregoing comments suggest that one of the uniform reactions
;46 'bs expected from abrogation of the patent system, would be an
- - inereasing resort to secrecy. As several pointed out, however, secrecy
. is often dufficult, if not impossible, to maintain for any length of time.

_ THE IMPACT OF THE PATENT SYSTEM ON RESEARCH 51 '
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OHAI-‘TER IX IMPLICATIONS ‘FOR - THFE PROGRESS OF SCIENCE AND-"

TDCHNOLOGY

The opera.tlon of a pa.tent system a,nd a.etlve pertlmpa.tmn o

patenting by. mdustrlal managements have profound . implications

for the progress of science and technology. - Two-thirds of the total -
na,tlonal expenditures for research and deve]opment in selence and.

engineering are controlled by industrial managements.®® The pur-
sut of patents, to a varying but considerable extent, affects who-

" decides on research, the criteria for decision-making, and. publica- . - -

tion policy. These are key aspects of the funetlomng of the. selen- '
tific and technical occupations. 3
In this analysis, particular attention is given to the effects of these-

factors upon developments in the field of basic science, for the store

of broadly relevant knowledge that stems from this t.ype of research
provides the basis for subsequent extensive teehnologlea,l applica- -

* tionms. Apart from the’ tendencies 1 in universities discussed in chapter - -
VIII (whose full ramification is unknown), ‘the university faculties

pursue inquiry without being influenced or deflected by patenting
criteria. To the managers ol industrial research laboratories, how-. -
ever, pabenting considerations . are 1mp0rta,nt Their a,_c_tl_wty 18-
therefore the focus of thls chapter : L '

Al 'WHO DECIDL‘S ON RESEARCH?

In one of the we]l-me.n&ged 1a.borator1es leted by thls Wuter
decisions on research projects .are made; in -the following -manner.
The order to carTy out 8 project is issued by a management steermg

committee in a short directive of a few paragraphs. :This committeée. 3 '
originates some resesrch projects .within. itgelf. - It also: depends on -

initiative from the prefessmna,l staff for proposing research progranis.

* After the steering cominittee has made a decision the work is assigned 0 :‘:
t6 a research man. In the words of the laboratory director, the ... -

researcher decides on. daily and weekly. procedure, methods and: the ..

like. An effort is made within this framework to. assign projects to ..
men who are thémselves particularly interested in: the subject ma,tter o

as indicated, for example, by their research. proposals.

. A modified form: of control operates to retain mterna.hzed regula~' S
‘tion of research project selection, Thus, the investigators are told. "~
- that they are free to- select research proleets ‘but are advised that;, .-~
in a broad sense, they are expected to keep the interests of the ﬁrm
in.view. In other. words; while details are left to the investigator; . .

the managements. of basic research sections of industrial laboratories

operated In this way still retain & ﬁna,l control over the. kmd of: o

research that is done,

Some variant of these inana,gerla.l pa.bterns is t0 be, found in eacb;' _,:'
large industrial research laboratory with which the writer is familiar. .

Final decisions on. research projects are made by the management .

of the 1aborat0ry, Whlle the’ staf’f is celled “upon to make- proposa.ls -
.on pI‘O]BGtS e R
1t is true that the output of 1ndustr1al resee.reh labox atones 1ncludes S

work that is reported in reputable scientific journals, and this suggests

'  that many of their contributions are significant and'important. - In' L

& Nationai Selence Foundatlon, Selence and Eng:‘meermg in American Industry, st 3 (1956)
. - . N
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- millions of dollars in"the development of new commercial
© produets and processes, since competitors will be free to
. -_'po%y’-them. R SR e T
2x These same ¢ompanies are also leading contributors to the
- “national defense effort. - Disruptive -influénces in their
" business will be. reflected -in' that effort. More important =
- will be thé further retardation of invention in twa such vital
i1 fields as- electronics ‘and -computers, both of which are of
7+ critical. importance to atomic enérgy, aircraft, and. guided - -
°_An’inference contrary to the view expressed by Mr. Spencer may
be drawn from the data and analyses in part T of this inquiry. There, -
i1t is suggested thet so long as pressures for competitive product design
and cost reduetion confinue to press these firms, they will continue
- to maintain large industrial research establishments and will expand
. - them ifr accordance with the requirements of this competition. The
= availability of the patenting privilege, it appears, has not been the
7 rcontrolling factor in théir industrial reseéarch activity. Rather, on the
o obagis -of the analysis contained. in this study, it appears likely that
o purtedlment of patent privileges (1) will not resuﬁ' in a decline in
ot the industrisl résearch budgets or research employment in these firms ;-
/ and (2} that the scope of their industrial research activity will continue

o STOW. < : S T
oo This writer hag been advised by .competent persons in the firms
_.-.concerned that their industrial research budgets and the seope of their
¢ research activity are to be expanded during the coming years. - . .
“on  Why ds Mr. Spencer’s prediction at variance with ‘the planned
,performance of these firms? The source of the variance, it would
. appear, lies in his assumption that the availability of the patent
“o . privilege has been the controlling factor in determining levels of
7 industrial résearch activity. ~To the extent that this assumption is
. wrong, the predictions based upon it tend to be contrary to the facts.
C - 2 In ‘this writer’s estimate, the more adequate explanation for IBM
I cand A T, & T. resesrch trends may be found in the analysis presented
- .in chapter VI, above. Iu other words, the growth of product competi~
< tion-and competition-for production cost reduction, account for the
“ general expansion of industrial research activity. The same proposi-
o tion explaing why A. T, & T. and IBM are under pressure to maintsin
oo -and.expand their industrial research activities. - If they did otherwise,
s they would lose positionin the competitive race among firms.. Granted
7. that these firms have made effective use of their patent rights as onfe
= .0f the available weapons in interfirm competition, it does-not follow
"/ that abridgiment of those rights through the decree alters the competi-
-tive factors that exist. Neither will abridgment of patent rights lead
0w them to abandon the other competitive weapons which they have -
.o been-permitted to retain—in this case, their industrial reésearch
- facilities.® On thecontrary, they have every inducement to strengthen
=+~ and expand these facilities to make up for what they have lost.
"8 Thig analysls wonld not necésearily aﬁ)p'iy to Indisteral research in which tin_e primary Iriterest has been;
- not the eompetitive advantage derived therefrom, but the royalty income obtainable from licensing others,
Under such conditions the abridﬁ'glent of patent rights eould'lezd mansgements to reduce research outlays,

. . However, research almed primarily at licensing income hag not been the dominant characteristio of Ilndustrial
i1, - research management, - : Co E . : R
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C PUBLICA’I‘IOV POLICY

The act of' pubhca.tlon is a crucml aspect of the productlon of -
* knowledge, for publication of research findings in. sufficient : detail
permits other investigators to check on the validity.of reported find- -

. ings, and opens the way for the extension.of the frontiers cfp )
The patent system is a,lleged to further a,nd facilitate such pubhe&tlon i

in two WEYS: -

-First, in the view. of 1ndust11a1 research ma,nagements pa,tents are.
a form of scientific literature.> The fact is, howeyer, that patentmg
often does not really constitute pu'bhca.tlcn in the sense described
above--at least, not -adequate publication.. The writer is adviged "
that, in many: mste,nces one of the arts of the patenting process is
that of writing patent.applications in such.a manner as to secura the
. most - coverage with the%
~ chapter VIL, above, the knowledge disclosed, even in the most, elab-.
orate- patent coverage, often is not sufficient, to enable another mde
pendently to duphcate the processes involved.

Second, holding a. patent is commonly regar: ded as.a safeguard tha.t
perrmts pubhc disclosure of the subject invention.through the pres-
entation .of formal papers thereon  before technical and scientific-

knowledge: -

ast. disclosure, . As a result,. as showniin .~ %

societies—disclosure -that they otherwise would. not dare risk for- =~

fear of its appropriation.. Directors of ‘the larger ‘research laborcm
tories emphasize this- con51dera.t10n, for, in their view, publication, of -
technical papers by their staff is 1mpcrtant in attracting top-technical
talent without which their.résearch facilities would deteriorate:®

- In fact, however, this procedure works only imperfectly, at best.

The larger mdustma.l laboratories tend to maintain systems.of “cloged!”:- -

(confidential) literature comprising reports and technical papers avail--
able for circulation to selected employees of the company only. A
result is the substantisl isolation of many industrial research pro3ects
which, in turn, has led to extensive. duphca.tmn of hncs of Work amcng
the Ia,bmatorles of different firms, . -
.. These, considerations of secrecy in mdustrla.l resea.rch labcra.torles
become 1ncrea,s1ng1y onerous as industrial laboratories employ more’
and more scientists to-supply the raw material for new technologles

As more and-more of the information developed in industrial labora- " "

“tories comes under the ban, their staffs become 1ncrea,smg1y dependent
for knowledge upon.the free cominunication that.exidts among non=’
indistrial sclentists, whlle thelr own pubhca,tlon pohcles restmct such
communiestion: - -

Publication- pc]icies va.ry among firms. The fcct 1s however tha.t, _'

in.the typical business-managed. laboratory, -the. interest in sprea,dmg
and furthering knowled ge is necessarily & subsidiary consideration to-
the business interests of the firm in its utilization of knowledge. - In:

other words, if the business interests are promoted by secrecy,;: then Lo

the informetion is kept secret, however much good in other respects
]fk ht flow from its pubhca.tlon L ¥
s one research director-puts it:- The research dep&rtment aoa

~ trustee, a custodian of scientific information for the company ;. there-

fore, the managers of the departinent must take a-banker’s attitude:.
(as if it were dealing with money) and adopt a conservatwe view: Wlth
respect to pubhca,tlon In this laboratory, 2, ma,]or one in 1ts ﬁcld 1t

¥ Sey note 52, BUpIS,
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g LIMI’I‘S ON THE POSSIBLE EFFDGTS OF HAV‘ING NO -PATENT SYSTDM .

L In eva,luatmg the effect of domg aw&y with the patent system one
. . must cousider the fact that the major part of technical kno fedge' :
- ‘already lies outside the patent gystem. Thus, much technical knowl-

- edgé 18 unpatentable because it -is part of the public domain of
S knowledge -Some is unpatentable because it does not meet the
o ‘“nvention’” and other tests of the patent-law. Some 'is unpatented -

. "because the owners or inventors choose not-to patent it. Moreover,
o the body of underlying science generaily lies outside the “subject
.- matter’” limits of the patent law and this type of knowledge is becom-

/. ing inéreasingly important for industrial applications, as.refinements in

- processes and products increasingly require new knowledge of physical

- principles. - Such kriowledge is not only outside the scope of the patent
- system. on the whole, but its production is centered mainly in the
s umvermines where the production. of new knowledge 1s an end in itself.
. The. tradition of free publication in science reveals.an important

.cha,rs,ctenst.lc of knowledge. Unlike physical things, kriowledge can -
e, shared (given away) while still retamed.. This- chiaracteristic of
~. technical knowledge would be unaffected by the absence of the oppor»
~ ‘tunity: for making patent claims.

" This consideration will become more unportant for the larger
industrial research laboratories as they extend their activity to more
- theoretical problems in science which they will require for various
“ types of applied work, Such knowledge, developed in industrial -
_research laboratories, must also be subjected to the test of free, inde-
- pendent scrutiny; in order to control the validity of the results. From
““this ‘standpoint, not, even the largest industrial laboratories can be
~indépendent of the la,rger community of scientists and technicians.
Tt hasbeeri suggested, in chapter I1I, that certain of the larger labora-
“tories attempt to get this effect by employmg consultants. However,
“this device can ohly approximate the check on validity of results that
* gomes. from free publication, with opportumty for independent review
of research results.

“4to 5 years or more.. (See ch. IX, sec. c.) - In the absence of a
~-patent system, it seems clear that: ‘these practices would continue -
and the only question is whether, and to ‘what extent, knowledge
would be withheld ‘still more. But there are practical limits upon
- how long information can be kept secret, limits that vary with the

‘the -extent of secrecy with a' patent system and without it -
“is narrowed by the forces and  self-interest that induce a

" patent” system or. no patent system, smd even when it does
{)t it go 10 reveal as little as possible. It is still further narrowed
by the dictates of self-interest that induce disclosure even when
it seems. possible to keep information secret. Obviously, the:
‘business pressure on firms to _delay as long as possible the utilization
by others of particular knowledge, would remain operative. At the

“thers the knowledge it sequires, would continue. - As for nonprofit
'laboratorles the ehmmation of patentmg Would actua]ly remove &

~Under present, conditions, 1t is not uncormon for mdustnal labom— -
-torieg to-withhold new knowledge from pubhoatlon for as much as -

“mnature of the information and how it is used. And the gap betWween =

“business concern to hold knowledge to itself as long “as possible, -

" ‘same time; the forces that impel a concen to disclose and-share with -
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is “bread and butter” to umversmes, t]:us is. :not. true in an mdustrlal' L
laboratory. In a business-managed industrial research.laboratory,

business requirements are. the. major cons1demt10n in decldmg whas R

to publish.

These data. indicate that 1mportant restrlctlons on- publlcatlon stem

“from the use of knowledge as private. property Patentmg ha,s been
one mstrumental devxce n such eﬁ‘orts L ERUTR R R

D. PROPORTION oF SCIENTISTS EMPLOYED ot 'IND'IIISTIEIAL' ﬂABOﬁATOﬁIﬁS o

The analyses given above 1ndlcate i‘.he dlrectlon of the eﬁ'ect of"'
typical industrial-research policies as they bear on important aspects
of the promotion of science. It is necessary, however, to have some |

quantitative indication of the scopé of these’ eﬁ'ects, msofar a8 tha,b_-_'_._._ R

might be shown by the number of scientists; and engineers employed
in. industrial laboratories. The data given in chapter VII certainly
show a marked growth, especially during the last 15 years, - The -
recent survey by the National Science Toundation disclosed’ tha.t m .

the view of industtial-research managers, basic research com nsed- o

only about 4 percent, of total industrial-research activity. As an
average statement for all of industrial-research activity, this is a small -
figure, There is, however, substantial varlatlon from mdustry to.
mdustry in: thls respect b1 R

Summwry

In summary Patent—orlmted control of Iesearch ag one aspect of

- of the use of knowledge as property, leads to effects tha,t run contrary

to the requirements of efficient” promotion - of science. . Business
criteria, like any other closely defined criteris for selection of research

problems restrict the scope of acceptable problems and the freedom
of the investigator. Business requirements for keeping knowledge

secret block the free pubhcatlon that isa necessa,ry pa,rt of the process o -

of inquiry.
The effects noted here are especla,]ly unportant in the promotmn of

science because of the interdependence and need for integration of -

knowledge which was deseribed in chapter TII, above.” Under such .

conditions, the people who decide on. research. projects, the criteria -

used, and _'[)01161855 on pubhcatlon affect the degree to which scientists

and engineers may participate in the necessarly integrated effort of =

the expansion of technical knowledge. Insofar as the pursuit’ of .
- patent rights contributes to regearch and publication’ pohcles that

contradict the requirements. of interdeperidence snd integration, it =
may be said that the direction of effect of a patent system contra,dmts_ L

© the reqmrements for the prog1 ess. of S(nence and technolowy

OHAPTDR X WHAT WOULD HAPPEN II' THERD WT‘R‘D No PATENTS? S

What Would be the 1mpact on the productlon of techmcal knowﬂedge S
if there were no-patent: system; that is, if- techm('a,l knowledge Were jj'

not subject to property mghts at all?- -

i National Science medatmn Science and Engineermg i.n Amerlcan Industry, at 18 (1956)

" There have been recent indications that the number of scientists with advanéed research degrees a1~ .
ployed in industrial reseatrch is going to increade, See the ads for employment of seientists and enginéers
in any current Sundsy issue of the New, York Tinies, . -This is also suggested by the expanslon plans made

' known to t]ﬂs wrxter y the dlrectors of several labnratories Mso, see, FOTtUILE. a1: 8 (J‘anuary 1056)';- RN




e --fiART III. THE INTERRELATION BETWEEN-THE PRODUCTION
. OF TECHNOLOGY AND ITS USE AS PROPERTY

OHAPTER XI. ——CONCLUSIONS BASED UPoN THE RELATIONSHIP
: BETWEEN PART I anp PART j

o At the very outset of this i mquu'y the leadm questlon was deﬁned
.- Does the patent system promote science and the useful arts? In
“an attempt to answer this, an examination was made of the condi~ -
% i tions of decision making under which technical knowledge is produced.
..~ In’the second part, an analysis was made of the effects upon the pro-.
o .v-duetion of science and its application which flow from the use’ of
T 1'property rights to technical knowledge.
This study is devoted, and 11m1ted to these selected aspects of the
patent system and is based upon 2 study of a small number-of major -
;mdust,naLand nonprofit_ laboratories. ~It§ many other aspects, with
‘the extensive implications théy may hold for many occupations, this
. “study does not atbenipt to evaluate. It s concernied only with the
" effects upon the promotion of science and the useful arts that stem
from the existing patent system. '
‘ This chapter summarizes the leading ﬁndmgs of this mqulry and
- ex¥amines their implications with reéspect to the principal -question
~ . under study.” The chapter is in-three sections. The first expresses
and examines the view that the patent system has become obsolete
~ag a principal device for the promotion of science snd technology.

* The second examines the role played by the. patent system under -

. ‘modern .conditions as an incentive for the production of science and -
" 'its’ technical “application—the role in which the patent system is

generale viewed as playing a significant part. The third section
" ‘suggests ways in which science and the useful drts can be promoted

. and further stimulated under contempomry OO]ldlthﬂS Wlthout the

a.ss1stance of 8 patent System . :

A, IS THE PATENT SYSTEM OBSOLETE?

. The patent System hag lost the effectiveness that it ma,y once have
" had as a way of promoting science and the useful arts. ~This hag been
~ owing to changes in the ways of producing knowledge, and to the
damagmg effects that competitive patentmg activity has had upon
~the conduct of inquiry and research. - .

1 From solo inventor fo cooperating fmvesmgator ‘

‘The gystem as it is now constituted requires the desqgnamon of an
. mventor” as the person responsible for the production of given tech- -
-’mcal knowledge and its expression in the form of-a new -object.or
~proceéss. In actual operation, designation of a specified individual as
“%the” inventor often becomes increasingly difficult, if not impossible,
- under modern’ conditions because of the dwmon of Jabor and inter-
dependence which exists. Research is mcreasm%)y 4 joint process to
Whlch persons Wlth various techmoal skﬂls cont ute necessa,ry parts.
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| tive creative activity of individuals and particular groups. . .
. Secrecy usually results in unhealthy competition among m--
*- - dividuals or.groups.® .- S TR A

. These same considerations apply to secrecy practices smong nonindis-
trial laboratories. - _ o R

B. EFFECT ON THE SCOPE OF INDUSTRIAL RESEARCH

In chapter VI, an attempt was made to define the principal deter-:
minants for the conduct of technical research by industrial firms; . -
. The pressures of competitive advantage in terms of new products-and.
“¢ost reduction were specified a8 the crucial determinants.. ~To the.

extent that requirements of this kind of competition among firms are; -
‘indeed, the underlying pressures for expansion in industrial research,
it, obviously follows that the absence of & patént system could not have™
a controlling effect on the magnitude of industrial-research outlays. ©
Theére is, of course, no way of measurihg with any degree of accuracy . -
what effect, quantitatively, the elimination of patents would have .~
upon research and research results. In order to. get some clues that -
might shed light on this point, however, various industrial research ©. -
* directors were asked during the course of this inquiry: What would "~
you do if the patent system. were no longer available tomorrow? "
(1) In one case this writer was advised that these effects wounld /-
follow: (a) No infringement problems would exist in the absence of ~ -
claims to exclusive property rights to knowledge (i. e., patent rights); = -
this would influenice the charscter of design since many aspects of the -
products of -this indusiry and the processes it uses are affected by -
patent. claims. (b) The outlays for engineering work in this firm- ;-
" would not be affected because, in the opinion of this informant, the ' . -
firm was deing all it could in this field already. Oun the other hand,.0 71
owing to competitive reasons, it could not afford to reduce its‘engineer-. = -
ing research. . (c) The character of engineering work would, however, =~ =
be affected because a substantial part of its present work is ditected .
to circumventing patents held by other firms. In the opinion of this. ..
informant, his firm has not heen benefited by a patent position.  On =
" the contrary, it. has been hampered by the existence of patent claims.
. (2} In another firm the opinion was that, in the absence of a patent -~
system, (&) only such things would be worked on as could be kept
secret, and (b} the firm would abandon research that it could not
benefit from. Those consulted weére not optimistic about keeping - ..
research and inventions secret. The writer was informed by the: - .. .~
managers of this laboratory that they had strong grounds for supposing ™
that their system of information security, elaborate as it was, had not .-
altogether served its purpose. They cited an instance in which the .
character of one of their products was purposely altered in-an arbitrary -
way that would not affect its operating characteristics. Within. a: © -~
few weeks the products of a competing firm showed the same altera-- =
tion,  'This, in the opinion of this writer’s informants, was not mere -
coincidence, but was probably traceable to leaks in their system:of .
information security.  Indeed,in the casual estimate of one informant,:
it is nﬁ)t possible to keep a secret inside theé ‘company for more than 3.
menths, - e T T S PPN U

;

& Englrieers Placernent Guide, at 11 (Now*ember:_lpsls); T
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' 'Wha,t of the connecmon betWeen paﬁentmg &nd rese&rch‘? The '
~writer has attempted to explain the growth of research act1v1t;y a8
- the effect’ of competition among firms for .advantages in product
design and production cost; These factors would explain the absence
“of a .clear correlation between: patenting and industrial Tesearch.
Indeed, these factors, and not the.attractions of patent privileges, -
éxpla,m the recent. decisions:of A. T. & T. and IBM to expand their
research activities, even after their patent privileges were circum-
scribed. This evidence does not support the contention that patentmg
g _-and industrial research are closely linked.

_ Altogether then; the evidence reviewed hére runs against the pr0p~
~osition that there 1 Is an- unportant causal connectlon between’ patent-

ng-and résearch. . -

2 Whérever patentmg 18 an mportant ad]unct to techmca,l resea,rch )
pmcﬁlces are introduced which tend to retard the Agpregate progress
of science. ' Patenting interest leads to emphasis on problems of -
‘limited scope, while areas offéring little promise for patentable Tesults
" tend to be bypa,ssed Managerial forms of decision making restrict -
_ the initiative of research scientists: Finally, the pressure for secrecy
7 ‘that surrounds patenting leads to restrictions on the flow of technwal
knowledge, both within and among laboratories.

These effects are taken for granted in 1ndustr1a1—research la.bora-
itories:” However, their extension to the universities will, if the present
trend continues, mev1tably wegken the- l&tter s ma,msprmgs of
.sclent.l.ﬁc resea,rch and trammg R ,

B. THE ROLE OF THE PATENT SYSTEM UNDLR MODERN CONDITIONS "

'Tf_w patent system W8 bemg bypassed

- Such expansion in patenting act1v1ty a8 has oceurred since 190(} is
. trivial corupared to the sixteenfold increase in the number of scientists
vand technicians in the United States.® Several developments have
" confributed to this effect. These include major programs in govern- -

ment to {Jromote science under nonprofit auspices; failure of even the
industrial firms to use patenting; the utilization of patenting for pur-

‘poses other than the promotion of science and the useful arts; and,

“finally, the hindrance to the use of the patent system that results from
the awkwardness of its operation, , :

' Promotwn of sctence by private and. Govemment orgamzatwns '

Dunng the last decade, and especially since ‘World War 11, the
pmmotlon of science as an end-in. itself has become an increasing con-
cern of both private and Government activity. ~Until World War II,
“the ‘major private foundations like the Rockefeller and Camegle
“Foundations were of major importance in-the sponsorship of scientific
C“work; especially in the universities. After World War IT, the Federal
“:Government entered this field. . By 1955 the Federal Government
‘biad become: the most important source: of funds for sclentlﬁc and
teéchnical work of all types.® -

- “At present the National Science Foundatmn is estabhshed as an

ion' of scientific activity. Research pro;[ects proposed by scientists

o o o ‘o gee El:la t’fguloes :n ch VII on employment of selentists And engineors, and putenting activity n the Tnlled
“States since

: -+ #7 National Sclenee’ Founda.tion Foderal Funds for Science, pt. III 'I‘he ‘Federal Research a.ud Deve]op
;- ment, Budget. Flscal Years 1953, 1954, and 1956 (1964) )

-‘unportant arm of the Federal Government for centralizing.the promo- , -
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' Even where 1t is poss1ble gome ﬁrms especmlly the largest expressed
-doubts whether they could afford to impose absolute security policies

_upon the knowledge produced in' their laboratories. - Thus, one major =

firm indicated that considersble licensing is now done to smaller firms .
in the industry, the resson being that, it prefers to have these smaller.
units continue as competitors in order to lessen its own exposure to .

antitrust prosecution. In order to-assure this, however; the:manage- -

~ ment of the major firm regards it as essential that the smaller concerns -

share the information on produets and production methods that the .
larger firm has developed or acquired. Without this information, the’

smaller firms would suffer & major competitive disadvantage: and

would soon be-forced out of the field.- To thé extent that such con- . L
siderations influence a firm’s policies, it is important to note that- the S

practices ‘would. proba,bly be follow’ed u'respectlve of Whether or not
- a-patent system emsted

In testimony given in 1940 Charles Kettermg, thsn vice pres1dent
in charge of research for General Motors, discussed ‘the relation . of-
patenting” to. the operation. of: ‘General Motors laboratories, -He -
agreed that the sheer force of competition in the industry would -
probably require the operation of their industrial laboratt)nes even
in the absence- of any pa,tent system a,t a.ll ® : L

1. A test case :
Is there any. mdlca,tor close at hand of the effects on 1ndustr1&l

resea,rch from. the removal of patent rlghts? One way of gaging. this _'

is to.look at the experience of major firms whose patent rights have.
been recently abridged as a result of federal antitrust action. - On
January 24-25, 1956, for example, the Federal.Government announced
consent decrees in antltrust cases against the American Telephone & -
Telegraph Co. and the International Business Machines Corp.. Under.
the terms of these decrees, these firms were requu‘ed to make swalla,ble
to other firms many. thousands of patents as well as related technical
knowledge, either at ressonable rate of royalty, or on a free. basis,
altogether. . These decrees” provoked a. discussion among. persons
mterested in. the patent system. One point of view was stated by
Mr. Richard Spencer, a member of the New. York bar and .one time

First Assistant Comrmissioner of Patents. Mr. Spencer, writing in R

' _ the Wall Street Journal (Apnl 10, 1956) declared as follows S
C * ¢ AT & T. and IBM are the great pioneersin -

- research and invention in their industries, which accounts - ... =~ =7

for their leadership and their strong patent posfmons as well

- as for the fact that they were selocted as defendants. Under- S

- the decrees, not only have their-long-established metheds of =~
-~ dotng business been disrupted, which: will interfere with

: efficient opérations for years to come, but management will -
“‘no longer be in a position. to authorize’ the expendlture of_ -

@ The t‘ollowmg 1s the taxt of the relevant testimony o
Mr. O’CONNELL. * * * It oecurred to me that 'even in the absence of any patent laws at all, the- mere”
force of competiuyn in the industry would probably requlre the t¥pe of organization you have been descrlb :
ing.” :
. - Mr. KETERING, I imagl.ne 30, ¥e5; but I am » terribly optimistic person on what can be done.lf we gat
coordinated right *

-Mr, 0'CONNELL. I don’t waat to press the peint, Doctor; but apparently orgaﬂiza‘swus such as yours. .- . :
WOHIC}; unﬁoubtedly continue to funetion and would be forced by competition to fungtion even were thers . -
. o patent laws

Mr, KEITERING, We don't ITun our organization for the purpose of taking out patents We think only of

. the general problems, * * *

TNEC hear:lngs, supra, nots 14, at 16311.
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- - data available to this writer indicste that the introduction of patenting
' into scientific institutions has damaged their productiveness.

2. Industrial research-with and without patents . o
coi s Industria] firms, on the other hand, will continue to operate and
"+ -expand their research facilities in order to serve their particular com-
-7 petitive requirements, whether a patent system eéxists or not. These

-« 1inits, and others, will continue to rely primarily on the nonprofit -
.+ research institutions for expansion of the underlying body of science
i from which technological application is nourished. As for their own
-~ research, it is true that industrial firms have been able to utilize the
<7 - patent system ag a device to protect ‘their property rights in the
- .. krowledge they develop. Nevertheless, in the writer’s judgment, it
7 seems likely t%at industrial firms would continue to operate and
- expand their own industrial research facilities even if the patent right

-

“wwereno longer available.® Lo
" -8, Recognition to stientists and technologists T T
© 5 Ways are wanting for giving public recognition to scientists.and-
7. engineers, whose work contributes significantly to the general welfare,
;.7 Tt would e appropriate and useful, in the writer’s opinion, to estab-
*'lish a-system of public honors and awards to récognize and reward
~ notable achievements in the production and application of technical -
. knowledge, - An. anmial . program of honors .and awards could be
- administered by an existing body like the National Academy of Science,

- By this means it would also be possible to give recognition to those
- people who continue to function as independent inventors, outside of
.- 'the employed ocecupations. - o
4. The patent system does not serve these functions. - An abundance

¥ {. téstimony before the Senaie Subcommittee on Patents, Trade-

arks, and Copyrights indicates that individual scientists, engineers,
‘and -the group of independent invenfors, have been the very people
least served by the patent system. as it now operates. :

Summary

. In‘summary: The evidence and analyses of this study indicate that
-~ theréis a growing disharmony between the efficiént production of new
-“techinicel knowledge and the effort, through the patent -system, to
7 treat that kmowledge under property relations. This disharmony is
o intensified as the division of Iabor in science increases and, as a conse-
.. 'quence, the conduct of inquiry becomes increasingly social production
~that requires the integration of interdependent technical skills. These
7 developments make it increasingly difficulé to specify what is new,
. what i3 invention, and who is an inventor. The effects from these
«‘factors would not be essentially altered, in this writer’s opinion, by
“variation in the rules for establishing property rights to knowledge.
~ “The effort to operate a patent system formulated for thé technologi-
" cal conditions of a century ago has proved to be increasingly awkward.
.~ 'The problems of patent-gystem operation, however, do not stem pri-
. 'marily from administrative shortcoinings or from the absence of
0 ingenuity -among the able attorneys, judges, and Patent Office stafls
+ . ’who administer the system. Rather, they stem from the inability to
" " apply the conceptions of a bygone era to the contemporary conditions -
- 9'The wrlter fegurds the cases of IBM and A. T & T, {ch. X) a3 @ ornclal test of this guestion.

v




C EFFECT ON AREAS OoF INDUS’I‘RIAL RESEARCH

At present emong the lerger ﬁnns in various" mduetmes there .
exist effective. divisions. of labor with Tespect- to lines. of product.
development. This type of concentration of research effort :stems
from-the high degree of specialization that is requu'ed for. research.._
in many fields that havé been highly developed. It is’ alsd a result
.. of the. ela;borete teehmquee in design and operation that are required
today in:many production faecilities. At the same- time, s certain -
amount of overlapping commonly occurs among firms. Thls forms:
. the basis for tradmg in technical knowledge.  The advantages of =
such practices would continue even in the absence of property rlghts- :

to technical knowledge. On the other hand, to the extent that a
firm now prefers o retain process mformatmn on a secret and con- . -

fidential basis instead of exchenging it with others, the absence of =~ "
a patent system would not necessarily alter the considerations ‘that 7
cause such trading in knowledge, except as it might strengthen, or- .
extend it as & result of ehmma,tmg an &lternetlve procedure :

; D EFFDC’I‘ ON NTERFIRM GOMPETITION IN INDUS'I‘RIAL RESBARCH

_ If the patent system were thrown. out what Would be the effect: :
upon (1} research effort and (2) seereey‘?
©In the estimate of this writer, the absence of an op ortumty to' -
patent would probably cause industrial managements to enlarge, rather
. than curtail, thejr research efforts. " Given the availability of a pa,tent'}‘
system, the possession of industrial laboratories as a wiy of securing .
knowledge is supplemented by the ability of a firm to use it as a. .:-
weapon against competitors by subjecting them to large legal costs in .7
litigation over patent rights. Without a,tentmg, the possession of. an
" operating industrial research facility, able to produce new knowledge_ o
adequately and’ expedltmusl{l would take on greater competitive i "
‘portance than it now hag e technical strength of a firm would then @ -
- Test more directly upon its own ability to produce new knowledge, since. .
it could no longer resort to this strength to exclude, herass or levy EX
toll upon competitors. -
‘Ag for secrecy,. the present types of secrecy now surroundmg
industrial research activity would ‘be ‘maijntained. These’ restric=
tions ‘give a firm an advantage in the utilization of new technical -
knowledge for product purposes, or for redeésign of production methods.. -
The question 15:-Would. still more secrecy occur? It is, difficult to-
exclude that possibility. There are factors however, that might well. -
result in their being less secrecy than one might expeet The same
considerations that now limit the secret use of technical knowledge
would still be operative if there were no patent system. “The great
specialization of work that exists in scientific research requires sube:’
stantial ‘interchange of knowledge as a nécessary condition of fruitful .
work: Single laboratories, however extensive, must stagnate if they .-
are isolated from the lerger scientific commumty "This view is'shared::
- by .the directors of leading industrial research facilities, - Furthermore, .~
-the antitrust considerations that impel large firms to give smeller ’
competitors knowledge needed for low-cost production- Would COn=
tinue to have force m the abeenee of the patent pnvﬂege '
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source of pressure for secrecy of results and for restriction on. the :

scope of research. In university and similar laboratories, in the . -
absence of a patent system, there would be no alternatwe but to do e
research and pubhsh the results freely.® - = - S L

Summary

In summary: There is. nothmg to indicate that the a.bsence of the ,
patent system would diminish the scope or character of ‘scientifi¢ .
research in the universities. -Indeed, insofar as patent pressures were - .
removed from university scientists, ’ this would probably strengthen -

. the universities as producers of science and technology. Moreover, == -

- business expenditures for research, in the estimate of this writer, would

not be appreciably d1m1nlshed by the elimination of OPPOI‘tumtles for i

claiming patent rights, It is true that in the absence of patent.mg,

some of the characteristics of industrial research might be revised. S

Competitive pressures along product and production cost lines, that =
now impel the expansion of industrial resea,rch outla,ys Would how«' .
ever, continue to be 0perat1ve. . . :

8 If universities: atr,empted to do research aud make the resilts secretly and excluswe]y avaﬂabie to
certain firms, they would be transforming themselves into adjuncts to industrial research managements.
TThese activities might come within the scope of the income tax regulations that were cited in chapter VIIL,~

: above The eﬂact eou.ld be fo alter the basic character a8 well asthe tax-exemptlon rlghts of & universlty
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' Moreover research scientists. a,nd engmeers are now in the main; em—'

-ployees. “heir i incomes are substantwlly unt elatecl to theu patentmg

activity. e
These conditions in leseerch work make it dlfﬁcult to specxfy the' 5

~ elements of originality in new’ technical knowledge which the petent.

law requires. For example, as the scientific.and techmeal ‘eccupations
develop, more persons are able to do given types of inquiry. One test
for originality is that work should require more than ordinery skill. -
However, as technical knowledge of 2 high order becomes widely:
diffused, even the most elaborate skills become ordinary inthe sense-
that meny persons are competent to carry out givén types of inquiry.-
The:evidence of this development is found repeatedly. in the form of:

“parallel development of research and development with. respeet to-

problems of great complexity:

. The very question: “Who is the 1nventor‘?” comes from enother"‘

period in industrial history when the work of producing new technical . -

knowledge was characteristically carried out by single persons.. .The '

continued use of the category “inventor” under present day.conditions -
is-plainly anomalous. The word continues the same, but its meaning -

_ has changed.  The lone inventor of 1800 has given. way, to the cooper:

ating investigator -of the 20th century.
The insistence of the patent system that the petent eppheetron_-

'spec1fy an “inventor,’’ -has .often: led. to’ ex&ggerated claims . for the

scope of work done a,nd for priority. In connection: with & Tecent:
and important teehnologmel development, a firm claimed publicly. that |

“its technicans had ‘“‘conecéived, invented,: and developed” g certain

‘:

product. This claim is not supported by an examination of [the”
history of research in-this field, available through "the published -
literature. - The published lustory disclosed a discrepancy. betwes

the strong claim for exclusive development made by the firm and. ‘the:
“actual contributions of 1nveet1ga,tors employed in various laboratories, :
. of which this firm was. only one, - In other words; the claim for exelusrve-_
| invention may reflect, not so-much.the actual contributions that Were:
‘' made, but rather the efforts to develop a. network of comrercially.

L mportent patents.as a useful weapon in. the commereral oombat. t.hat-

' “.péours among business rianagements. i
2. Patenting as an tncentive to the production of seience ancl s applwa

e B

~ be satisfied.

- tion: Patenting pressure resulls in damage to the process of ingquiry.

Owing to the fact that patents havelong been granted for inventions,
it is an apparently plausible inference that the patent. system has

- had some facilitating effect .on inventing. That, however, is not in

question here.  The problem of this study is. rather: Has the patent

-+ system had an impertant, dominant effect in promotmcr the progress
1. of science and the useful arts?

In order to prove that the patent system 19 the cause, and mventlon

“the effect, one must demonstrate two things: first, that- there is.a_

s1gmﬁca,nt correlation between aetlwty in patentmg and research;:
second, that there is a defined intervening chain of events Wh1ch=_
links patentmg with research. On the basis of the data reviewed in’

- this study, it a,’%}l)ears that neither of these requirements of proof can’

.:ewdence here of correlamon between patentmg and mventmg

¢ evidence ‘at hand, for particular firms and-: for .
industry as a whole, shows that research activity has expanded with- -
out parallel development of patenting. Accordingly, there is:no-.



i e o e et i et L B e b ot
o ! = T 7

wnder which technlca,l knowledge is produced At the same- leer%
there can be: little: doubt ‘that the- patent system has been a useful_‘
. instrument in industrial m&nagement 8 oompetltlve process. .. ..
In this investigation, attention has been focused. on the probiem,, :
Does the patent system now fulfill the constitutional purpose of pro-' - "
_mioting science and the useful arts, as indicated by the operation of 7
/mdusi;rlal and nonprofit research laboratories? ~ On balance, based
upon. the study of selected tvpleal mdustn&l and nonproﬁt researoh.’
laboratorles the answer is “No.”
The pa,tent system in the contemporary scene. has not, 28 4, rule _
‘ promoted conditions that facilitate reséarch in science or the mdustmal :
© arts. On the contrary’ In universities the éffect of patenting préssurés - = .
hes been to interpose. managerial controls.and commercial pressures "
where. free, uninhibited inquiry is needed to. promote thé flow of.
[ science. Inindustrial laboratories research in the useful arts has been’
i expanded rapidly, without a parallel growth in patentmg activity.
_/ Moreover, the expérience of & few firms, whose patent privileges have
" been: recently abridged, indicates that these managements. maintain -
- /- and expand their mdustrml research in-order to cope with probiems of™
-1 product and cost competition. The development of researoh in’ these_.-'
and similar firms will bear close watching. : : i
' ,’ With or without a patent systemn, the efﬁclent pureult of knowledge}:‘

in: the -universities: and- other nonproﬁt institutions will comtinue, .

within the limits of a,va,llable resources, so long as the produection;of -
owledge istre Sn itself. - Industrisl- firms will .

contmue to enlarge theu' research in the useful arts. as dictated by

. competitive’ needs with or without patent privileges.: - Henceforsh, -

. in the. judgment of this writer; the main impetus for the promotion

of science and the useful: arts will come; not from:the patent. system

but from forces a,nd factors that lie 011ts1de that system :

O
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in various fields, must pa,ss the serutmy of eomnnttees of t.he:u eol-'

leagues set up to allocate available funds, =
Patents are taken as an’ incident to work perform ed by some Federa,l'..' ;

agencies, although they are of lesser importance in the work sponsored.

by the Public Heelth Service and by the National Science Foundation,

. as they are for the scientific activity sponsored by private foundations. i
Generally; the product produced by the 1nvest1gator becomes pa,rﬁ of_.:
the public domain of technical knowledge, : : A

3. Patents'as mstruments aof 'mtef;ﬁrm competmon I R
Although patenting hasnot kept pace with, the expansmn of eelenmﬁe(' S
iand engineering research, and has failed to achieve its constltutlonal,-.' s
! bjective of promoting ihe progress of science and uséful arts, its. .o
Heontinued use has been sustained because of.its nnports.nee as an
instrument of business competition. In, this realm 'there belong. the =
cross—heensmg and trading in patents and other comparable business .
transactions which form_parts of complicated. networks of mterﬁrm
agreements. both within and among. eountrles L W

4 Complexities: of the patenting process ' ' e
- Both the edmmlstmtmn of the Patent Oﬂice a.nd ad]udleetron of R
patent cases in the courts have become so eomphcated a¢ to present ..
formidable and costly obstacles to ~the use of the patent systems, ...
especially by md1v1dual persons. This is the inescapable inference SR
~ from testimony given before the Subcommrttee on Patents of the i
. United States Senate.® . R
" There may well be some purely admmlstramve causes f01 these'i
developments, Still, therdis no awo1d1ng the fact that the problemsof .
identifying an “inventor” and an “invention’” under modern conditions
impose formidable difficulties for both the Patent Office and the courts. -
From: this standpoint, major difficulties of operating the patent system - .-
raust result from. the formal attempt to. treat today’s producers of:
. technical knowledge a8 though they were mventors” of 1800.. sl

.C. REQUIRDMDNTS FOR THE PROMOTION OF SCIENCE AND THE USEFUL-. : ;
: ' _ARTS 'UNDER PRESENT CONDITIONS i : D

The supply of teohmea.l knowledge and the means for its ploduetlon RS

. are major resources for the whole society, How i 1s the constitutionsl -
mandate “to promote science and the useful arts” to be: 1mp1emented. R

- under present, conditions of the productmn of knowledge in nonproﬁt-
; institutions and in industry? : DR

1. Support for the production of knowledge as dn e’nd in etselj

The weight of evidence is strongly in favor.of the followmg as the RN
most efficient means toward. this end; ample financial resources for .-~
_the universities. and other nonprofit mst1tut1ons which operate. to-
produce knowledge as an end in itself; maximum freedom for initiative .
_ by the investigator as a guiding prmelple of the allocation of funds. .
- " and decision-taking in institutions; eneouragement of free’ publlcan
tion and other scientific eommumeemon as & point of prlnelple SR
There is no place in such a scheme of things for the operation of any . *.
system that reserves to-specified individu %s the exclusive. property

rights, patented or otherwise, in knowledge thus developed The: -

i Hpp hearings on the American patent systeme, befors the Subcommittee on Patents, Trademarks ami ---- o
Oopyrjghts of (e Senate Committee on the Judtelary, 84th Oong lst Sess. (October 10-12, 1955)




