A

1974=-Present’’

: Respon31b1e ‘for the development and application of ‘structural:

- .atilization of advanced filameénts such-ag bérén ‘and -
-and high temperature matricges: -This work’ resulted ‘i the
" development “of “the first’ essentlally void free dompdsztes
‘with polylmlde resinsvand & variety of ‘réinfo¥éements:

RELATED EXPERIENCE: '

" Composites Horizons
e Pomona, Callforn1a

Founded Com9031tes Horlzons w1th the 1ntent that the ‘Company-
be a significant producer of high gquality structures based
on Advanced Composite Materials and a significant contributor
to the technology of Composites. Although his primary concerns:
are with theé overall direction and growth of the Company, he
continues to be deeply 1nvolved in the day to day operations.

1971-1974

Structural Comp051tes Ind.
"Azusa, Callfornla

Founded the company w1th
Aerojet—General-Gorpbration
Company. Superviséed up’ to
facturing personnel. .-
programs both techinically’ and f1nanc1ally.
aspects of management ‘and admlnlstratlon of'the ‘Cémpa

of the Board of Directors’ and ‘Secretary of the Corporation.

1966-1971 I ) 5 . . Aerojet General Corporatien |

: ST Azusa, California Polhen il
Manager, Advanced Composites
and Laboratory

composite materiadls with primary -efforts:'devéted- towards.theé-
cdphiite -

‘Aside -
from the technical duties; responslbllltles inclided market:
development, proposal-prepsaration and customer llalson as well
as Program Manager of several Programs. i L ST
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1965-1966 ' ~-Israel Airoraft Industries
©  LOD, Israel
Foreign Specialist in Materials

As a foreign specialist in Israel, Mr. Petker was a consultant
on non-métallic materials to a large local company, {employment
in excess of 5,000}, engaged in aircraft maintenance _and repair,
electronies, reinforced plastics and other special projects,
such as planning for. the production of aircraft. In addition,
initiated the formation of -a non-metallic Engineering group
including the training of personnel, creation of fiscal and
technical management procedures .and plannxng of specxflc
development programs. K I y .

Aexojet Genéral Corporation .
.-Azusa, California - s
Manager, Materials and
Process Engineering Group

1961-1965

Supervised over 40 scientist, engineers, and technicians
engaged in the development of .structural and ablative composites.
Majer programs included the development and studies in the
behavior of materials for the POLARYS A-3 filament-wound rocket
motor and deep submergence vehicles.  Areas of. concentratlon
‘iridiuded”the development of manufacturing processes, -studies

of prelmpregnatlon process- and preimpregnated materlals, matrix
development and identification of ‘the role of the resin in
composite . structural perfoxmance,_environmental hehavior and .
the development.of structural, chemical and phys;cal test
methods.

Zenith Plastiecs Company
Gardena, California
Seniox Enginee:

1957-1961

As a materials.and -process Engineer, Mr. Petker was responsible

for the choice -and development:of materials  for numerous

airborne reinforced. plastie.structures including solid.. . . . |
laminates, sandw1ches, and. matched—dle moldlngs. .Processes .

in which directly-involved included low pressure .and autoclave
~ laminating, preformlng, compression, molding. of a_variety of. . 0,
moldlng ecompounds, and adhesive- hondlng._ As head, Preplan group,.
was in charge.of reviewing all RFP's, preparing.proposals and
quotes, determining initial manufacturing :scliemes.and planding.




1952-1957 - - . Ceax ¢ . .det Propulsion Laboratory:--
; : T : . iwees s . ..-Pasadéma, California. .
Research Chemlst

Conducted 1aboratory lnvestlgatlons, 1nclud1ng plannlng and
reperting of liquid and solid rocket propellants. Primary
concentrations wexre on the measurements and modifications
of the phys;co—chemlcal and thermal properties Of fuels.and,
oxidizexs and the” storagablllty af these materlals.

EDUCATTION:

B.S., chemistry, University of California at Los Angeles,'1952} )

PUBLICATIONS:"
A partial list of papers . ... e c
1.) "Resin Systems for 1ament—Wound High External Load

Bearing Structures" = Proceedings 19th Anrival SPI Tech-
.nical and Management Conference on. Re;nforced Plastlcs,
February 1, 1964. ’ . S .

2.} "Combined Effects of Prestress and Humldlty Cycllng
upon, Fllament—Wound Internal Pressuré Vessels", SPE.
Journal, Septemb r 1964, L

3.} "The Kinetics of Epoxy Polymerization!, Proceedings

American’ Chemlcal Soc1ety Annual Meetlng, September
1964. . -

4.) “Relatlonshlps between Matrix and Comp051te Mechanical
Propertlea“ Proceedxngs Amerlcan Chemlcal Soclety
Annual Meeting, September 1964.4 L

5.) "The Shear Properties of.Reinforced. Plastics”, presented
at Américan Crdance 5001ety Annual Meetlng, Dayton, .
ohio, October 1964. g . i - s

" 6.) "The Influence of Resin strength ang. Defects .on the
Ihterlaminar Shear Strength of Fllament—Wound COmpOSltes
Engineering and Polymer Science (from SPE transactlons)
January 1965. . P




7.)

8.}

9.)

10.}

11.)

12.)

13.)

16.)

17.)

18.)
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"The* Influence of Prelmpregnated Roving Processablllty
on the Strength of Filament-Wound Composites", Pro-

- ceedings 20th Annual- SPI Technical and Management

Conference on Relnfqrced Plast;cs, February 1965.

"The Appllcatlon of Infrared Spectrophotometry to
the Reactlv1ty and Cure State Determination of Epoxy
Resins", Engineering and Polymer 501ence (from SPE
transactions) April, 1963,

"Factors in Strength Measurements of Glass Roving
Strands", ASTM Materials Research and Standarﬁs,
August 1965 .

"Processablllty of Prelmpregnated Materials, Parts
memdwﬂ,m%mPhﬂm&S@EMﬂaMOﬁwﬁ
1%65.

"Environmental Effects on the Structural Pe¥formance
of Filament-Wound Composites", presented at JANAR.
Conference on’ Selid Propellants, 1966.,"

"Boron Broadgoods", presented at AFML AdVanced Composites
Symposium, Washingten, D.C., September 1966.

"Fabrication Effects and Envirgnméntal Interaction of )
Filaméht-Wound’ Com9051tes" Internatlonal Conference on
the Mechanics of Composite Materials, May 1967.

"Processing Advanced Cbmpdsitee “présénted at SAE
Reronautic and Space Engineering and Manufacturing
Meeting, Los Angeles, Califernia, October. 1967.

"Law" Vord Content Polylmlde Compos:tes“; proceedlngs
23rd Annual 8PI Technical and Management conference
on Reinforced Plastics, February 1968,

"Boron/Polylmlde Fan Blades“; A Fabritation Study SAE
Aeronautic and 'Space Engineering and Manufacturlng
Meeting Paper No. 710772, Los Angeles, 1971.°

"The Status ‘of Organlc Matrices in Advanced Compos;tes,. ’
A Personallzed Vlew",‘SAMPE Quarterly, January 1972

"A Unified View of the Processing of Okganic ‘Matrices”
intoc Structural Composites", Applied Polymer Symposia,
No. 22, 1973.

"Polyimide Resins in Advanced Composites—--A Current
Assessment", SAMPE Volume 21, National Symposium, April 1976.

"Manufacture of Ribs for the A7D Composite Outer Wing",
SAMPE Technical Conference Volume 8, October 1976.
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) N STATEMENT PRESENTED TO, THE A
.- HOUSE, SCIENCE.AND TECHNOLOGY SUB—COMMITTEE A
“e X . . ON L.
. IN‘VESTIGA‘I‘IDNS AND OVERSIGHT .
. FOR THETR HEARINGS HELD IN
POMONA, CALIFORNIA;
oN.

APRIL 10, 1980

Ira Petker

S " President. - :
-, Composites POILZODS

I believe:.that just as there.-is much diversity in technologies
and companies, there are also .@ifferent kinds of. problems for small,
high' technology rcompanies based upon different - technologles. I

do not know, the exact degree to which the experience of. my company
is unlversal or speclflc.

In the text that follows, thergfore, I w111 be draw1ng upon.
my perscohal experiences.and those of my company. . When I am present—
ing ideas. or beliefs .which have .evolved from this experience I.
will .try to.remember to alert the reader that these are my 1deas
and my beliefs... I hope that they: ‘have. merit and be approprlate.-
For these reasons and others the text is written in a highly personal
manner.

I am.a technologlst, a- bus;nessman and I. have been ‘an 1nno-:
vator,: and- after many years, I feel comfortable . characterlzlng .
myself as a Humanist. .-Since-the creation of. technology is .an
actlvxty unigue to human beings, since it -ig people. who 1nnovate
and it is people who produce, it seems to me that.. .an mnterest and
a concern for human beings is lntlmately lnvolved in the lssues
before thls commlttee. RS . : - o o P

If We want an 1nnovat1ve soclety, I believe that we must .
understand the qualities. in human -beings-.and there, env;ronment -
that produce .innovation. :If .we want: a-productive socmety, then
we must understand the qualities in human beings and their envlron—
ment that make people want o produce. #And I believe that a
great contribution towards these understandings will come from the
study of individual people rather than statistical samplings.
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TPechnology, innovaticn and productivity have been important
to me for a long time now. In part it was these very issues that
led me to found my own company, when Y was already in my middie
forty's. I had been a technologist since graduating from college - .
as a Chemist in 1952, Since 1957, I have specialized in the Tech--
nology of Composite Materials. Technology and particularly .
Composite Technology has been a& central focus of my life. for many,-
..many years. -Since the entire history of composites is enoompassed
‘by-little more than - thirty years, I-have been a worker and-a wit- .
nesg to it for a large part of this time. When I talk of composites,
it is from a deep reservoir of knowledge and experience.

Creativity has been a part of my life going back to High
School where strong interests in Science dahd Art developed. In
my late twenties and early thirties'I was': engrossed in Painting
as an avocation that almost became a ‘career. At’'a later time I
serlously considered becoming an Architect which seemed to be a
nice way to combine my knowledge and interests. I mention these
things because I have experienced the creative process in a variety
of ways and also because creativity is more popularly associated
with Art than it is with Technology. Credtivity, however, is
the basis of all important technological innovation and creativity
is not so much a "team" quality as it is a gquality of individuals.
It is an error to give companies credit . for new innovation when
it is really certain individuals within the company who are re-
sponsible.

It has been natural to me, therefore, to have had an active
curiosity about technolegical innovaticn. I have observed that
among my most innovative co-workers, there were many who did not
function well within ‘the highly systematized environment’ of -a .
large company. - Also, ‘they often had personalltles that dld not

- fit pre-conceived molds. -

I also found that the companies that I worked for and the
companies that professional friends of mine worked for did not
prov1de rewdrds’ consistent with contribution. - These were all
large companles that depended very heavily upon technology and
technological innovation. -Yet they did not seem to realize how
important recognition and rewards are “to theixr innovative people.
Of course, these things are important to-most people.-

I had the idea that if a company selected it's people care-
£ully -and provided a working ‘environment that-allowed for indi-- =
viduality within a larger compatible group, that provided .recogni-~
tion and-rewards appropriate to centributien, such a ccmpany might
produce practical -inhovation~in technology far above the average.
Prov1ded that they were suff1c19nt resouces. ;

It is not surprlslng, therefore, that productlvlty has been .
a personal interest of mine for many years. Productivity is
now a‘daily vital ‘céncern -of mihe, ‘sinceit:-has great impact with-
in my ‘company, and-’ my company is a deep concermn -of mine.-..But.-
even before the company -8 foundlng 1t was an -interest and-an issue
for" ne. i s Lo . s . s .




Certainly new. machines. and new processes and new materlals
are responsrble for major, advances in productlvlty, but every. - -
company, employs. people, and, I have observed wide varlatlon An.the
productivity of | people in @ifférént companies. .I.believe that A
partlcular, hunianized worklng envlronment can stimulate product-
ity among workers réspongible for, innovationl): I, also .believe
that, there ‘are worklng env1ronments that stlmulate productlvrt
among | workers .in general. : . . .

B DT e
This latter issue is a very important one to my company.

The partlcular segnent of the compesites industry.with which Composites
Horlzons spec1a112es is Advanced Composites and Aerospace structures.
It happens that there ig.no approprlate machinery existent. that .
can replace peopl in, the manufacture ©f this. klnd ‘of product. . It
is doubtful ‘that ‘for . many, years to comne, wlll certain critical,
hands-on operatlons‘be performed hetter by mach;nes, -than.by. people.

LI owill d;gress for .a moment ,to emphasize. thls aspect.of
posites. . ' I. ‘believe rt has, certaln 1mportant lmpllcatlon
concernlng thé use ¢f human.resources, and I do.not believe.that
the relation’ Has been’ generally apprec1ated. wall expand on..,
this later.

1y _m so pleased w1th tth
tings., . It happens that when I ..

d the opportunlty to start
1 company, 1t was ‘the very igdué hlch concern this Commlttee
ere foremosx_ln my mind. I had’ declded that the only way .

d out "if theré was merit in these 1deas would be to start..

my own Company, ComPOSLtes Horizons.

I hope lt has become clearh

- Composrtes is “the name of a broad famil
‘are, comprlsed ‘of fibérs bordad together by plastlcs and, to a much
nd by metals. Therefore s i

s it based prlmarlly on ..
their structural propertles donbired, Wlth thelr low:den51ty., There
are certain com9051te materialé which. are as strong .and stiff as
steel at one~fifth the weight or as strong and stiff as aluminum’
at, one- half the welght .. There is the potential in.these materials
; t'are forty percent llghter, or, aut moblles
t ligh han‘current vehlcles_

com9051te ‘m terLals 1n alrborne and ground
dramatic sa; ipgs in the gost of fuel.
othexr class of relatlvely mature structural materlals whlch have
,thls lnherent otentlal. o .
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“This has been recognized by’ the government for’ many years,
partlcularly by the Department of Defense and also NASA. These
agencies have 'been a primary source of support for Advanced | .
composites for many years. It has also been’ recognlzed by all_
producers of military and commercial: alrplanes and helicopters.
All have worked at building in-house capability in Advdnced =
COmpOSlteS ‘for five to fifteen years. Aitomobile companies have
devoted significant resources to the development and evéntual use
of Advanced Comp051tes.

REBR Chemlcal companles, who produce the baslc “ray materlals for

-Adivanced Comp031tee, have been buylng up copposite ‘and” com9951te

related companies. 'We compete directly with a well-financed sub=

sidiary of Exxon, devoted exclusively’ to Advanced Composites. .

There were three 1nqu1r1es about the avallablllty for purchase of
Composites Horizons in the last half of. last 'yéar, -

Advanced COmpOSlteS ETRY-Y very lmportant technology to America.
+ It colild become of major importance in the future and America is
cutrently recognized as the world: leader;‘malnly because of govern-—
ment support through the years.

As I noted earlier Composites Horizons Bpe013112es in a
gegment of Com9051te Technology ‘that is known as "advanced Com9051tes“
The name'lis appropriate since this segment is based on the stiff
flbers like boron -and graphlte, which is where the big payoffs
‘dre in -airplanes #@nd automobiles. This is the segment of most’
important potential commercial interest and the oneé where ex91031ve
growth ‘may take ‘place 'in the BU's. _

Another degree of specrallzatlon of the company is that it
has ‘vorked almost exc1u51vely on Aerospacé’ applications of Advanced
Composites. - A recent example of the kin@ of work that we dé is
the structural deelgn ‘and‘ fabrication of flaps and spoilers for
Cessna's new Citation “TIT ‘executive jet.  These are the introductory
structures utlllzlng Advanced Composites in the General Aviation
Industry. ' We'expect to begln production of these components .
later this year.- It will be pur first’ real productlon program
after flve years in bu51ness. ’

‘'Weare also worklng With Pratt & Whltney on the development
of a graphlte ‘fiber- air foil for their “jet engines which will power
the new Boe1ng 767 Airplanes. ‘We hope it goes into ‘prodiuction
for this engine. If it does, it will be the first use of Advanced
Composites on one of their commercial ‘jet engines. We have also
de51gned and fabricated nozzle flaps fof the F-=100 military jet
englne produced by Pratt & Whltney. These w1ll be tested soon.

‘Composites Horizons is a small company, but, as is’ ‘Hharacter-
istic of 'small, high technology companies, they often.work on
products with high potential commercial value. Each one of the
‘applications which I noted above can be worth more than the total
sales of my company during it's life so far,



-.0of course, is he19htencd by the natlve conservatlsm,,(fOr Whlch 5
"1 am. grateful) that. is lnherent in tha Aviation. Industry.

.., .When Composites Horizons was, founded,, there was a primary.
1nterest to evolve 1t into. a productron(sourc of componentry.
It was. in tHe fabrlcatlon of. hardware and ou understanding: of.

. the materials, where . our greatest strength resided. ‘The only ..

likely path by wi hich this. bootstrapplng company, might stablllze N

It Has taken ‘aver. f;ve years, " much longer than x: antlcrpated,
The technology has developed slcwly and there is hardly any
Advanced,.Composite. structures in production,. except.for limited

prcductlon within: a. few, large mllltary airplane companies..
However, there are. 1nﬁlcators ‘of. 1nportant change now taki
place, Just as. society An general is underg01ng rapld change.
Composites Horlzons began: .in. the recession year of 1974,.at a . .
time when the cost’ of Advanced CONPOSltE structure appeared toi
make it impractical in most applications. Also, there had already
been disappeintments. in. the application of, the technology.so

that there was much caution on the part. of potentlal users.,. This

Durlng the last'frve years e have survlved prev1ously on

..+ technology programs..  In.a business. environment where technology

aypport was scarce and with he51tant users, survlval was very
dlfflcult and contlnues to. he very dlfflcu L

For about a year now I have been not1c1ng rmportant changes
in the status of Composite Technology.. Advanced Composites axe’

being considered and developed for. a,. growing vaxiety of appllcatlons

in. mllltary, commerclal ‘and ‘genéral, aviation. [There 15 a 4 amatlc
change going on that could produce major ch
cost of energy is the’ dr;ver.

today,. I find. if conceivable that the majoxr. breakthrough
composrte utlllzatlon may ccme from General Av1at10n. I

-flrst segment of the Av1at10n Industry to lncorporate new and .
1nnovat1ve technology. However, I believe. that. in spe01f1c regard
to composites, a small company with excellent technologlcal ‘and.,
financial resources is better suited to advance the technology
qulckly towards w1despr‘ ization. than are large

tcwards productlon. Thls haa th
in, a, direct competltlon with ma‘

Until recently the'major'governmentrsuﬁport for Rdvanced’

~Composites has been for military angd secondarlly for,commerc1al

aviation.,... Th;s support has gone. almost exclu51vely 0 the large
companles that manufacture alrplane
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1nterested in® developlng practlcal utiltization of technology and
in a practlcal technology Tike c0m9051tes, it is natural that
most support will 'go“to ¢ompanies’ who can utlllze the technology
most directly. ‘Since all of these- companles have’ declded 6 build
in-house” capabllltles in composites, ‘hoth in énglnEErlng and
”productlon, very’ little of it has trickled down from the large
companles to small companles l;ke Composltes Horizons. B

' Guk major competltlon has been ‘From the' glant 1n~house
sources rather than from other smaller” companles. Actually in”
most ‘direct government procurements ‘for  which we have competed
it has been these same large, sometlmes customer companles that ’
have been  our competition.  These are’ dlfflcult 01rcumstanccs )
w1th1n 'hlch to grow a company. _;’

. Here the experlence of’ COmpo51tes Horlzon begins £¢ have"

‘Airect 1mp]1catlons for the ‘stated interests of -the committee.

. At tHis moment ‘there are many defense systeénis’ considering Advanced
Composite applications. Therefore the major’ government support
for composites, and it is substantial, goes to the company develop-
ing the system. ‘Bince ‘almost all of these companies have an
aggressive attitude towards” cOntlnulng te- build in-house ‘capability,
advanced composite- structires, if at’ all, are seldom, oF are- the'
last parts to be subcbritracted.: ' In addition, ' most of the'‘sub-
contractlng is between those same large companles The situation
is “not much dlfferent from the earlier years: if: ‘metal “working
eub—contracts. Very little of this support trlckles ‘dowh to a
”small Company - like Comp051tes Horizons, even ‘though it would make

“vety good businéss sense. None thé less; we have proven it can
cost less with our small business sub—contractlng and glve ‘equal”’
or even better gquality production.

One of the results of this et of clrcumstanccs iz that there
is a great ‘deal ‘of wniformity in the practice of composites by
the Aerospace Industry There ‘has béen very little’ 1mportant new
innovation in recent years in’ composlte materxals, in ‘composite-
manuficturing methods; and in de51gn practices: If thére have™
been lmportant innovatiecns,’, then I am simply unaware of then,”
we do keep up on developments in our Lndustry, as- Well as contrl-

‘Combosites'ﬁorizons”ié:a Very:IEEI*endispecifié ingtance’in:
which a small technology company has developed a different view,
an alternative view, and a real innovation on the practice of
technclogy.  Because of this new approach, we have ‘different ldeas
about hew the’ techhology can be most efféctively developed and:™
exp101ted We have also, thérefore, followed asomewhat unigque-
path "in our evolutlon of the technology.' 1 wonder if there are
perallel 51tuat10ns other tcchnolo 1e ?

At Comp051tes Horlzons, ‘many oF us Eelzeve deeply in the work
that' we 'do and.in our technologlcal pOSltanS. I ‘suspect ‘that~
this is-a common quality among small;,” high technology companies.
We believe that we represént” amn: alternatlve “Ffor thé™ifidustr "hlch
we also believe could ultimately provide much more practical
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technology and many products of high value and lower cost, Whether
or not we will have the opportunlty to prove sufflclently, thls
is still unclear.‘

I will give one 1llustratlon of how our somewhat’ dlfferent
view of the technolegy leads to a dramatically ‘different manner
of organizing and allocating resources internally as we work towards
establishing a producticn capability. In this there are some im-
plications whlch are unexpected and I belleve of 1nterest to the
Government. §

A great deal of empha51s has been placed for many years now
in deéveloping manufacturing methods for composite structures.
Considerable emphasis has been placed on finding ways to mechanize
and automate fabrication. It .is a fact that if there is an
fachilies Heal™ in composltes that could Fimit it's growth and
might confound it's achieving commercial ‘maturity, it ig-in fabri-
cation and’ in the failure to Siccessfully develop certain improve-
ments in the materials thémselves. Thet is because we actually
make the composite material, bwilding in the‘’regults. Thus, it -is
the 1ndlvldual productlon worker - not machlnes that are crltlcal

‘The issue of fabricdation and, therefore,.of productlon methods
is of the highest importance. In contrast to the mainstream opinién,
it is our peosition. that because of the inherent nature of those
composite materials most applicable to Aerospace structure, human

. labor will be more cost effective and produce better quallty than
machinery, at least for the foreseeable future. ' This is particularly
true’ of alrplane and helicopter structure because of the relatively
small number of vehicles produced by this industry yearly. High
production of airplanes is ten (10) to- twenty (20} & month. There-
fore people, not robots, are ‘Tore 1mportant ln thls technology

Large companles with a tradition of manufacturlng w1th metals
have difficulties with this view. These companies expend much.
effort tying to increase productlvlty by “developing’ automatlon.'
Those efforts often result in lower labor content and lesser vulner-—
dability to’ human error. Both of these are beneficial results.
However, we do not helieve that this _priox experience with cother
‘materials is generally appllcable to Advanced Composites' at this
stage of their evolution, Curs is still a hand process.- -Composites
productlon 15 qulet, not the n01se of metal stamplng or machlnlng.

"It is true that it is'more difficult to organlze manufacturlng
with people than it is with machines. We have experienced- many
"bleody noses" at our Company. However, on the other hand I f£ind

. some 1nterest1ng consequences that result from cur v1ew whlch can
‘be very heneflclal
e

" The nature of the manufacture of structures w1th comp031te
materials has certain spec:.flc qualitie&.  The materials-are light-~ -
weight. .They do not require a great”deal of’ strength ‘to 1ift and

- move them. Ewven the tools with which- structures’are molded from
composites can be very lightweight. Therefore, women can work
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. beside men in a.really egqual manner and capacity.

The skills reguired of the worker in the fabrication of
composite structures are really very few and surprisingly easily
learned.  It. xs'pOSSthe to take an unskilled person off the
street without any prior experieénce and have that person product-
. ive within days. - Although there are a great variety of things

for a worker to learn in composite manufacture, almost any one of
the 1ndlv1dual specific tasks can be ledrned quickly and re-
produced ea511y The main qualztles that are important for a.

. worker are manual dexterity, alertness, interest and motivation.
Therefore, composites can employ relatlvely large numbers of
people who otherwize would be identified as unskllled and make

_these people productrve relatlvely fast, .

Another quallty of a company manufacturlng comp051tes," !
especially for the airplane industry, is that the guantities of
any, specific structure or specrflc product are relatively 'small.
However thexre are a great variety of different things that must
be done in the construction of each. Therefore, rather than the
,{develcpment of highly SPEClallZEd workers with the boredom of

a production line, there is a relatlvely hlgh ‘degree of potential
- variety for. the worker. .This is true even in-a.plant w1th high
productlon.l_ - . ) ’ o

Another quallty ‘is that the products produced by tlis company
would be of a.high dollar value,. among thé most advanced in the -
highly technological industry of aviation. . There is an. opportunlty
therefore, for workers, even with modest income, to have pride”
in what they are.doing because of what their making. The’ products
are of high value and of relatlvely high labor. econtent and, yvet,
composite structures produced in. this manné¥ can be of a lighter
weight, higher quallty and con51stency and cogt less.’ "Alsc a
.composite factory is quiet. It is air-conditioned and well-~ llghted.
Therefore, in a-variety of, ways it can be a nice env1ronment 1n
Whlch, people can and want to work. . o .

It seems - to me. that thls is & happy and. unusual clrcumstance.
Tt'is the coming together on the one hand of a new and advanced’
technology ard a natural opportunity to employ people effectively,
productively and humanely. . Considering the’ grow1nq poputation;
the greater requirements for. education and skills in oxder to be
‘employable in industry, that-a new industry requiring a.large
. humber of semi- skllled workers could be looked upcn as a Plng of

b1e551nghp B E ; . . .

I would like to suggest that a’ modlflcatlon of.certaln ‘Bro-
curement pollcres could assist companies like Composites Horizons
to grow to be viable and productive. I believe that current pro-
curement policies often. define.a certain percentage of prime
contract funds.be sub-coniracted to. small businéss. The policy

: almost automatically elimihates the sub-cortracting in technologies
for which the prime has a position or a desize for capability.
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~A seolution might' begin with the government identifying-
technologles whose development it clearly wants to support be-
cause of their value, -both real and potential, to society. If
all’ or portions of the work of a given contract involve one of
these technolog1es, then a certain pertion of' this’ ‘work- could
: be automatlcally set aside for small businesses; A'tritéria,-
H of ‘coursey ‘'would have to-be that-a ‘smEll company existed that
could perform the work well: ‘and’ successfully. A direet pro=-
curement to small business for a high technology requirement,
will give a better - -return for. the dollars and not risk the
dlverslon or even stoppage of the 1ntended flow—through.

Personally, I understand the’ compulSlon and even- the nee&
H for large companies to build in-house-capability’ in ¢értéin tech-
: nologies. However, my position is that this can’ go-on coneyr~"°
H rently with support for small technoclogy companies. There 'are™: - -
potential benefits for all parties, not the least of these are b
objective opportunitiés to counter the Not'Invented. Here, NIH factor
which seems to be prevalent'almost everywhere. *Not- of lesser
importance are the opportunities for large  companies to - assess-
objectively their own level of efficiency-and accomplishment.

CI is-true o my experience; however, that it is’ often:’
“more: difficult for the government to do ‘business-with'a’small
company than with a large company. It is-adlso often 51m11ar1y
true ‘of companies’doing- bu51ness wlth other-companies.:“It is
especially true ©f situations where' the nature of the product
‘being’ processed is such that it is an essential’ part: ‘of"a ‘mach:..
larger system. “T£f thé gources for the product- are few and small:
+then there is a vulnerablllty because of the higher likelihood
of lﬂStﬁbllltlES of-a small-as compared to i larger company.
Agaln thls is an area: of opportun'ty.

I 'would- 11ke to note here that 1t is often more dlfflcult

»for the- ‘Goverhment to-do businéss with a’small company that it -
is with a large company. The sources of these difficulties
are in the very nature of small companies and especially young,
high technology companies. : My company has chosen to. be indepen—
dent because it believesithat'in this manner’ it’ ‘will develop
with the maximiom vitality:iniinnovation- and productivity. As’

i a consequence {it has-always' béen- under flnanced and presents

; hlgher apparent risk: to customers :

T There are other sources of POtEntlal IlSk._ In it's pro~
féssional:personnel, my company ig quite strong- in each of ' the
capabllltles reguired of wus, -~However, weé are not deep in-all’
catagories of skill,” and frequently individuals-axe reguired- to.w
have a variety of skills and perform-a variety of tasks which

in larger companiés are performed by-different,- individual ‘people.
The loss of a key individual  can be a potential cause for lest
time and other losses.
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Because onr’ financial resources. have been. thin and-because
technology is the basis for our company, our-buildup of capability
is favored. towards the technology rather. than.resources.' We
have not been able to.afford to hire.specialists. im .aceounting
and contracts ang procurement. However, we still must perform:
these- functlons accordlng to the same' standards and. requlreménts
of much larger companies. -This is a.real source of burden whlch
is dlsproportlonately -high, for a. small busxness.r : .

Because of thls 51tuat10n we .can he very bothersome to ‘a
Contracting . Officer or a Pro;ect Monitor. and others. We have. a
tendency to be less tlmely in the submission of reports, Gata
and .information, for example.  Unfortunately, when these mishaps
occur the.specific government. individuals with direct respon51b111ty
for. the .execution of the: procurement are - vulnerable to reprlmand
and penalty. Lo . e

Thls questlon of rlsk and the consequences of rlsk is’ one
which. deserves more consideration.. There should be mechanisms’
whereby.risk is. recognrzed accepted and lifted from the respons;h—
ilities of.those. for whom there is little . rewerd from rlsk-tak;ng.

Because of :these experiences and many others I have come to
appreciate: ‘that it can- actually be.a greater 'burden for the govern—
ment. to: do . business.. w1th Iy .company..than the reverse.: No ‘matter
how difficult it has been-for.us to be responsive.to government
regulations and procurement policies, the. value.of .the business
for my-company- has far- eutweighed the. burdens, and we .are .one .small
bu51ness that is- appre01at1ve of the bu51n255, and eyen the burdens.

Comp051tes Horlzons would not exlst today if. not for govern—
ment support. About one-half .qf the. -Sales of my company have
been either directly to the government or on sub-contracts on
prime  government .procurements. - In the prior years, of my career,
when' the ‘basis. for Composites Horizons was:. establlshed g°V¢an9nt
procurements were.a vrtal 1ngredlent..; i EEN o

i

el Slnce 1953, I -have met, been assocrated w1th and worked w1_h
llterally hundreds of government empleyees.. . I.have found this:
group.of people .to-be a . group-with:special:problems, but also to

be a group.that.rates. very well with their counter-parts; from.
industry years. The sector of government workers with,which I-

am most familiar have generally been college-educatéd with degrees
in engineering or science.. They are an intelligent.group of people,
They have tended; to be.sericus about.their work, very frequently.
quite serious about thezr.work and often overburdened by it..
Usually, - they have been: courteous, fair, honest, and have . had high
integrity.. I have found this also.to be true of administrative.
personnel. I have found- that doing business. w1th the government
can be very productive .and satlsfylng.




The poor availability of financing for Comp051tes Horizons -
) has been a major source of dlfflculty throughout the life.of the
company. It is a‘’compdny that has depended . upon . contracts w1th
other companies and the:. government rather than a company with':
developed products that it markets.

It is more difficult to’assess the merit and capabilities
of such a company. It was not until the Small Business Admini-
stration granted Composites Horizons a loan. about a year. and.a;
half agé that it ever had sclid financing. Durlng the last year
we have grown in employment level by about ‘eighty’ percent. In
a very . direct way the:Small Business Administration has-contributed
"to this growth. - It has ‘helpéd in other ways. In one instance
where we were helng dlsquallfled due to a question of financial

. ' stability, . it .was the direct. intervention.of the Small  Business

Administration in an appeal procedure whlch resulted 1n a resolu—
tion’'of the problem favorably to us.

The Small Business Admlnlstratron has shown:special sensiti-
vity and. understanding to our problem. Not only does it deserve :
much credit, but I would like to see it's abilities to work with-
and -assist small -¢ompanies expanded. It would be a healthy step: :
if it were to have expanded fundlng and flex1b111ty in working with ...
small high technology companies. We can again double our ‘employ-

-ment within a .year and a-half with: addltlonal fundlng on the S$BA

. loan which is now much more. secure. ' Even, So:we still cannet obtain
normal bank credit for expanding workzng capital requirements,
‘80 wé:are very grateful for the SBA 1t's helpful admlnlstratlon .
and support. o o : e

Recently, a significant event ‘took place in our small company: §
that may give this Committee another important insight. A o
promlnant senlor englneer in .advanged composites - ‘left his secure.
job as ‘a program-head in one of the largest aerospace contractorsi
to come to work with us. He was within a’ féw years of’ quallfylng
for. an early retifement at a,comfortable income. . I worked with’
him twenty years ago at another .major, -aerospace contractor where
we developed some 1mportant breakthroughs 1n fllament wxndlng for
'm15511e cases.’ SR P . : :

. You mlght well ask why would a top man at the prlme of hls
mental and professional abilities risk it to come work with us.
It was; not the lack of.importance: of hig prior-wark:— certainly
the space shuttle is signifjcant. I asked him and his.answer
should be noted in this inguiry. He wanted to work more as an

. individual: within.a creative flexibility ‘and on a variety of -
commercial as well. as military applications. .-In short he said,
that he wanted to .accomplish more and saw the opportunity to do
it hexe 'in this small company, even w1th the IlSkS ana 1esser
levels of support. and comfort.- h .

Every professional person and others who work at Composxtes
Horizons have accepted risks without ‘guarantees that rewards will
be forthcoming, = They have accepted: risks.. They work harder.:

They work under greater pressures than their, counter-parts in -
large companies,: I believe it is reasonable for the Government
..in such a situation- also to take.more;risk, . If there is a desire
. pn the part of the gowvernment to . encourage lnnovatlon in America .

© and. if small, hlgh technology companies have thé best record,

then Tthink that risk should be part :of government policy and :
the rules for doing: business with small, -high technology companzese
should reflect thls_consldergt;ontl :
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Mr, Le.o¥p. Mr. Schlosser.

By the way, I understand: we should congratulate you, T understamd
you have just won an election and are. presumably the next mayor of
the growing city of Rancho Cucamonga, is that rlght ¢ '

STATEMENT oF. PHILLIP I} SCHLOSSER

Mr. SCHLOSSER Thank you R T ‘ S

I am not even sure why. you Would call Py blacksmlth here in the
first place, but T will: give'you'my bit oit productivity and innovation.

After many years of saving our money my wife and I bought six
acres of land and proceeded to build-a-small forging company. 'We
physically pulled the grapes out of the ground, had a building built
and purchased some used forging machmery On November 13 1970,
with four men and myself, we started in business.

T had found out in'the years before that three very importatit things
Were - necessary for success. They were ablllty, dlsclphne, a.nd
persisteénce. " '

With the apphcatlon of theso pmnclples and many lon hours
we were able to succeed quite well. Ouy operation is producing forgings
for the aerospace industry. We do some missile work, but most of the
forgings are for the commercial and military jet engmes, engines used
like on the 707, the 747’s, the DC—-lO and the F—15’ F-16 ﬁghter
planes for the mﬂltary i

These forgings are produced on steam hammers, hydrauhc presses
and séamless ring rolling mechines. . .

For the benefit of anyone who -has not seen. & forge shop la,telv, it
is a tremendous advaricement from'the typical village blacksmith as
T described it. It requires very sophisticated machinery thatis com-
puterized and programed. In fact, the last piece of equipment that
we put in cost nearly $3 million, and we had to go all the way to Ger-
many to buy it, because: our Yankec 1ngenu1ty can’t even produce one
like it in this country .

The material that we. forge is. very h1,9;h exotlc meta.ls, such as
cobalt, titanium, magnesium, base alloys, These materials requive ex-
tremelv close dontrol in heating and forging, and require many chem-
ical, metallurgical and mechanical engineers to control this process
Call thmugh the operation.

Forgings make up the main, supnort and crltlca.l structural or back-
bone members of any missile or aircraft: It is essential that these are
manufactured with the highest degree of integrity, and really to suc-
ceed in this business, starting from a-vinevard, you must do something
better. This is where' ifinovativéness’ and” hard work come together.
As each new day dawns the old cliche “work smarter, not harder” is
fine, but if you-work both smarter dnd harder success is:assured. -

We ha,vc orders that we receive from the major manufacturers
‘We receive these orders on the basis of three things: price, quality,
and delivery. All orders are competitively bid, and the best com-
. bination of the ahove requirements is the winner.

We then manufacture the forgings in hope of satisfying our cus-
tomers and making a profit. To do this we must run & competitive
shop, produce a good product, employ workers of all ranges and



skills and pay them a fair salary with all the fringe benefits and pay
a proportionate amount of taxes to our local, State and Federal Gov- -
ernments. Thig doesn’t bother me, because I feel' the country needs
roads, schools, police. protection, flood protection, military protection -
from our enemies, and other necessary things, and if you look at it at
this point it looks great. The free enterprise system 1s working. The
harder we work the more efficient we becoms, the more profit after
taxes we can make. The feeling is let’s innovate, invent, think up new
ways to make forgings better, quicker, and of better quality so we can
build o better life for:ourselves, our employees, and a stronger com-
munity and country. Good competition makes all the othier companies’
- try harder thereby raising the standard and quality as we know it.
“We then have a dark cloud cover the scene, The U.S. Government
in its wisdom feels anyone making a profit by being productive, com-
petitive and innovative is certainly someone that cannot be tolerated,
as he is un-American. They quickly investigate this man, make him
producs all sorts of documentations of each and every job. This causes
a huge expense in installing a cost control system and people to'im- .
plement. it. We are burdened with the unnecessary paperwork of
itemizing &1l costs of the job for the U.S. Government: to the tune
of approximately $200,000 a year,every year. = .~ -~~~
After investigation and going through all this, you are told that
even though you invested your lifetimé earnings in starting a business,
helping people to work In respectable employment, competing in a
fierce marketplace and riising the level of quality in that marketplace,
took risks with undeveloped metals and alloys, you should be penal--
ized, because you and your aggressive attitude took an unfair advan-
tage of everyone by making a profit. - - LT
The Renegotiation Act of 1951 and the Vincent-Trammel Act which -
took its place will deal with people who make a profit and continue
to think that motherhood and apple pie and the free énterprise sys-
tem ig good, Ce o ) SR P
The %eneﬁts of doing Government business do not justify the cost.
We sinall firms, business firms, provide over half of the jobs in this
country. We create over 70 percent of all new products in the Nation.
The public is paying over 20 percent more for products simply be-
cause our (overnment has hammered the small business to the wall.
with costly and unnecessary regulations and paperwork. .~ = =
~The whole system is being attacked by many forces. We have made
it easy for a man not to work. That is by unemployment and welfare
benefits. We must reduce the welfare for able-bodied men and women.
‘Let me examine the words self-respecting employment, These are.
codes by which our forefathers lived rigidly. As a boy on the farm,
I took pride in the fact that I could plow so many ‘acres or cut so.
much wood. Think back to your first job, receiving that first pay or.
paycheck, how high you held your head, how proud you. were that
vou had been of some use to the world. Some segments of our society
have deteriorated where it has become an honor to beconie unemployed
or to be on welfare or to cheat your employer out of an honest day’s
work by purposely laggard actlons or to have stolen something from
the store or tools from your employer. The thing that should worry us
all is the statement heard when an individual is canght. Everyone else



534

is doing it or besides it is only company property, or it-is Govern~
ment property,.or. he is rich, or-he won’t miss it, or he owes it to me.
Just think about those comments. That is. what-you hear. - - :
We nged to establish new goals and reinstitute the:need for con-
structive employment. We need to.-encourage’ competition,. inven-
tions and new innovative ideas.. We miust sell- at -levels -of the
community the idea that edueation and work is still honorable and
anything else is.a poor gubstitute and:disgraceful. Somehow we must -
convince the system that business is goody and we all must encourage
the creation of new inventions providing new jobs and doing our part
for the country we love, . S : SRR AN
Let us get.down to specific. Our company fills out at least 18 forms,
not including the payroll forms and so on, for the Government—17 of
these reports cost anywhere from $75 to $600 to complete. .- = ‘
-“This on first glance doesn’t seem very much, but-the real cost comes
in the compliance with the regulations. - R
The costs incurred to.comply and compile with No. 18, the Vincent
Tramell Act, and its predecessor, the Renegotiation Act of 1951, Jike I
said before, costs our company -in excess of $200,000 per year every
vear inHard dollars. - ... .. -0 0 i BRI
In addition to this yearly cost if we make a profit by efficient pro- -
ductivity we are penalized, and the profit is taken away from us. -
This type of regulation is counterproductive to what our free enter-
prise system stands for. We must examine all regulations, what is-
there, their value, Are they cost effective. I do not object to'our quality. -
control system controlled by . federally mandated quality control
manual. To implement this system at last count our company has at
least 22 forms of paper. The paper does not make that jet engine run
any better or that wingspan any stronger, but the quality is assured. T
really feel we would have chaos if we did not have qualified producers
with thorough quality control systems that are monitored. I feel
absolutely confident when I am in a 747 and the captain pushes those
throttles forward calling for 200,000 horsepowers to come alive that
they will perform, and I was listening to Jim the other day telling’
about flying a Bonanza over Colorado. The weather was a little rough,
and I am sure he wasn’t.concerned about some of the small things on-
the thing failing, but he was concerned about the forgings. Like the
forging in that crankshaft in that engine and that forged propeller out
front, the fact that it would keep turning and the fact that that big
main spar that was forged was holding. those wings on. All other
things didn’t mean very much but those forgings meant one awful lot,
the fact he was going to get through and put it back down on.forged
landing wheels, gave him a confident. feeling. . - o
In summary we féel we should examine our system and do all we can”
to encourage efficieney, innovation, and produectivity. I don’t believe
it is all doom and gloom. With a little bit of communication and coop-
eration on:the part of business, industry, and our elected officials and-
the bureaucratic part of our Government we can hammer out a viable,
working solution to our problems. I think legitimate, competitive bids
should definitely not be subject to negotiation, and the level of sub- -
contracts that are examined should certainly re raised from the level
that is right now $10,000, . . " . I LT R
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At the White House conference I brought this particular subject
up, and I was told by one of the Government officials there that in
order to get around the Renegotiation Act and the Vincent Trammel
Act start another company, channel off some of your funds and prof-
its that way, hide them. To me that is cheating. It should be right out
in front. I den’t think that having another company to hide anything
is right. : R

I %t_iﬂ- think that small business ought to be encouraged to perform
hard work. Because of the hard work being done the country is
stronger, We have good businessmen that are strong: I am not really
asking for your help, however the man that does make a-profit I really
think we ought to reward. _ S

Thank you very much.

[The prepared statement of Mr. Scholosser follows:] - . .
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S | INNOVATIO

SMALL: BUSINES

After ‘many years of ‘saving our’ money, ‘my vife aud Ibought six -

-acres -of: land and..proceeded to build-a small. forging shop in Cucamonga. :

e il e [EUTE O N N 7 S e N :
He physically pulled the grapes out of the ground, had a building Built,

bought somé .used forging machinery: and on November :23th, (Friday}. 1970,

with five men (four and myself} started in business.
I had found out yeafé ‘Ee’f'ore i:hai:-fhreia"fery- -impox;taﬁ‘t’“fhi.ngs aré' '
necessary for success: 1) Ability, 2) Discipline, and 3) Persistence.
With the application of these principles and many long hours, we were ahle
to succeed’ quite well.
Qur operation is producing forgings for the aerospace industry.
We do some missile work, but most of the .fnr:g:i.ngs are for commercial angd
military jet engines. Eﬁgines used in the 707s, ]l'27s, 747s, DCBs and
BCl0s and for the fighter planes for the military.
These forgings are preoduced on hammers, steam and hydraulic presses
and seamless ring relling machines. For the benefit of anyone who has not
seen a forge shop, it is tremendous advancement from .the typical village
blacksmith. It requires very sophisticated machinery that is cérnputetized
and programmed. The material is all very high‘exoti'c metals‘ such as cobalt,
nickel, chromium, titanium, magnesium and aluminum base alloy. This material
requires extremely close control on heating and through the forging operation.
Many electrical, chemical, mechanical and metall;xrgical engineers are required

for this highly technolegical operaticn.
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- Forgings make up the main support and critical structural member of any . .
missile. or aircraft. It is essential that these are manufactured with the, :
highest degree of integrity and reliability possible..  To suceed in this .
busiﬁess, starting from.a‘vineyard,- you must do something better.. This
is where inrovativeness and hard work.cowe together as each new day dawns.
Tﬁe;p}d eliche, work. smarter. not harder is fine, but.if you work both
smarter and harder, success . is assured.

We receive o'ride.}_:s from the major aircraft and aireraft engine. ..
manufacturers. We receive these orders.on the basis of price, _qt_l_ali-t.yr and_ L
delivery.. . Ali orders .are competitively bid and rhe best 'cqmbinat:ipn of the.
above ,:req_u_irement; is. the winner.. We then manufacture.the forgings in hopes -
of satisfying our customers and making a profit. To do this, we nust rum, -a:
competitive shop, produce a good pgﬁduct,‘emplgy workers of ali,ranges‘of skills;
and pay, them a fair salary with all ths.z fiinge benefits and pay. a; propertionate
amount of taxes to: our local, -state and federal govermments.

This doesn't bothgrumé as 1 feel.the country needs . roads,. schools,
police protection, .flp_qdlprotec.tiop._and military p_r_oteg_:_tioq from our en.emie_s;

If. you look.at-things,at,this‘point, it leoks preat, .the free enterprise system
is working, the harder:we. work. the .more efficient we become, the more profit..
after taxes we can. make. . The: feeling is,. let's innovate, invent,. think up. new .-
ways Lo make forgings better,. quicker and.better guality, .so we: can build. a

better life for ouvrselves, our euployees and a stronger:community, and country.

'Good competition makes.all the other.companies. try harder, thereby.raising. the,

standards. and quality as we know it.

We then have a dark cleud .cover the scepe. The U.S. Government, in its

inimitable wisdom feels that anyone making a profit. by being productive, .

competitive and. innovative, is certainly. someone:that cannot be tolerated as.
he is.unamerican. They quickly. investigate this man, make him produce;all.

sorts of. documentation of each. and. every job.. This causes,a huge expense. in
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installing a cost’eontidl systen and the people to i:h'p]e‘m'éht delt We are’ birden—
ed with - ‘innecessary paperwork of “itemizing a1l costs of the job for U.S.
Government ‘to the tune of approximately’ $200;000 a -year.

Af;:er investigation; ybu'are told ‘that’even thobgh you invested your 1ife
time earpings in starting a businéss; helping: people’ to work A’ respectable
amployment, competing in a’ fisrce Warket place -and teising the level of iq\‘.ia‘-l'it'y{
in that market, took risks with undeveloped metals and alléys, ‘yoa_r’-'sho’hl'a be' -
penalized becausé you nnd your agpressive’ attitude took an unfait advantage of
everyone by making a'profit. Thé Renegotiatidn Act’ of 1951-and the Vimson
Trammell Act will’deal with subversive people whé' dare make a profir and
continue-to think that motherhood, apple pie‘and thé Eree’ én’i‘.-érpri'ée's:}istém is -
good ‘For- this ‘country.

The benefits’ of doing governmént business dbnot justify the éost.’ "We
small’ business' firms provide over half of the jobs'id this!‘¢ountry.:.we' create '~
over ;IOZ of all new products in the nationi.ithe public is Paying Gver- 20% wore:
for products’ simply betaiise ‘ouF own goverpiment has nailed’ the Swall hisiness man
to the wall with costly and-ubnecessary regulations and:paperwork.”  The whole
system: is beingattacked by many foérces. We have made"it’as-éasy’' for a mad not
ta work, i.e. unemployment dnd welfare benmefits, as it’i&'to hold 4 self-respect-
ing 'jab. We' mast’ teduce- the welfaré for. able®hodied mén and tomen.

Let’ us” exaniné the words "sélf Fespecting employment." ‘Thase weks codds ™’

by which our foréfathérs® 1ived rigidly. As a boy I'took pride in the Fatt that ™’

I could plow so many acres ar cut 5o mueh ood ‘etel” ' Think back to ybur first ™
job, receiving the first pay or paycheck, how high you held your Head v How proud
you were ‘that you'had’been of some ué to the world.- i< “7ef
Some'segmetits ‘of our society have déteriorated wheteby 1t ‘is becoming an -

honor ‘to-bé ungiploved bdr on welfA¥e dr to cheat your employer out of an honest’
days work! by putposeéiy laggard-actions, Dr to have stolen something' fron' d stors
or toolg+fromian enployer;The' thingthat should worry 08 all is that sthtemert’
heard when an individual is caught, "everybody clse is .do.'ing it, and besides it's

only company property, or he's rich, he won't miss it, or he owes it ta me."



We need to establish new goals and:reinstitute the need.for constructive
employment. We must encourage competitinn inventions and new innovative ideas-_
We must sell, at all 1eve15 of communicatlon, the 1dea that educatinn and work is

honorable and anything else is a poor substitute and dlsgraceful. N

Somehow, we -must convincg:the system that business is good, and we all .
nust encourage the creation of new inventions, providing new jobas and doing our

part for the country we Lowve,

; Let’ us get down to specifics: - Our company £ills. out. at least 18 government -

_reports. Seventeen of these répbréé cost anywhere from$75 to $600 ‘to complete.

This on first glance doesn't seem very much, but the real cost comes in the

compliance with the regulations. - The costs incurfed to compile_ang cumply.with-ﬁ

#18 the Vinsnn.Tfammell Act and its predecegsnr, the Renegotiation Act of 195,

g cost our company in excess of $200,000 per year every year in.real\hgrd'doliars.

In ad&igion to this yearly cost, and if we make z profit by'being éffidient; . .}

innovative and productive, we could be penalized and the profits taken away From us.
-This type of regulation is counterproductive to vhat oux free ‘enterprise

system stands for and has done to build our country strong., We must, examlne all

regulatlons what is their value are they counterproductlve and are they cust

effective?

I do not object to our guality control system controlled by a federally

mandated quality control manual. To implement this system requlres at last count
22 forms of,paper. The.paperwork deces not make that jet engine run any better .

or wing span any stranger but the quallty is assured.

I really feel we would have cha05 1£ we dld not have qualified producers with
thorough quality centrel systems that are mon1tored. I feel absclutely confident

when I'm in a 747 and the captain pushes those throttles forward calling For

200,000 horses to come alive that they will perform.

-.In summary, 1 feel we should examine our 'systems and do all we can to

encourage efficiency, innovativeness and productivity. I don't believe it is

all doom and gloom. With a little communication and cooperaticn on the part

of business, iadustry, our elected officials, and the bureaueratic part of our

government, we can hammer cut a viable working solution to our problems.
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* GOVERNMEWY, REPGRTS.- COMBLETED .DURING- A YEAR ~AND -ASSOCIATED COSTS - -~

CURRENT INDUSTRIAL REPORT

FIVANCIAL REPORT

PRODUCT NATURE OF BUSTHESS REPORT™

CDNSTRUCTION“P?DJECT REPORT

FEDERAL USE TAX RETURN ON CIVIL

AIRCRAFT

EQUAL. QPPORTUNITY COMPLIANCE REPORT .

"SALES AND USE TAX..-.

LABOR STATISTICS

UNSECURED ' PROPERTY ' ASSESSMENT

AWNUAL SURVEY OF MANDFACTURERS’

CAL/OSHA-FORY 200 -~

CAL/DSHA . REGULATIONS —COMPLIANCE

: OSHA FORM 200-S

EQUAL EMPLOYMENT OPPORTUNITY FORN 1
-EE0_ACT - COWPLIANCE

ANNUAL* REPORT OF EMPLUYEE . BENEFIT
PLAN-FORM 5500

SOUTHCOAST ATR FOLLUTION
CONTROL BOARD

STATEMENT .BY DOMESTIC STOCK . .. . ..

CORPORATICN

BUSINESS LICENSE

VINSON-TRAMMELL ACT - %"

CORPORATE INCOME TAY. . . ..

Compliance with the prescribed aceoimting policies

Because of Défense Acquisition Régulations, numercus’ Feports rvegarding size of business,
, are completed for our customers.

number of mino;ity employees, etc.
of completing theseé forms is $550.

Bureau of the Census annual

" Federal Trade Commission duarterlj 'SIBdJ”
“ Federal Trade Gommission - anmnual’ $ 25
' Bureau of the Census™ - ‘monthly ‘$°75

(during the project)

$1 100_

Internal Revenue Service annual -~ §-:25
.Small Business Administration . annual . $100
California State Board of e .
Equalization quarterly $ 50
Californiz ‘Buréau of Labor mcﬁtﬁij t--$"5l)
County of Sad Bernabditd ™ annval ~$600
Bureau-of ‘the Census 10 anneal o0 '§150
State -of Califormia- + waintained. :
. daily $400
State of California R . $25,000 .,
U.5.. Department of Labor anmual $ 75
ERQ Commission annual . %600
R ST g hog
Interﬁa¥‘kevénue.Ser#ice- _.aﬁnual-
V.éoﬁﬁty.éf Saﬁ Ee?n%ﬁdiuo énnu;i
Btate of California . anpua}“ $100
':,ciiy of Rancho Cucam hge anhoal’ 7 SEsG

“Ongoing “daily
actlvity

Départment of Defénse 'And
Internal Revenue Service

Malntenance of Gost Accounting

= system : $100,000
Qutside Profe951onal Qerv1ce5 8,000
Management ' Involvement . 74,000
+ Internal Revenue Service.and
California Franchise Tax Board
= -';'$'15=’00()'" LA

The annual cost

‘s250
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Mr. Lioxo, ’I‘ha,nk you very much Mr Schlosser I Ja,pprecmte your
comments.: :
M. Smgeﬂ :
Co STATEMENT OF STEWART' SINGER

Mr. Stvesr. Thank yc-u I Want to thank you for 1nv1tmg me to be
present at the: hearing. I am going to address my. comments on the
problems of financing the small busmass, specifically the. hlgh tech- .
nology company,

I think T bring a somewhat umque background to this a ares of con-
cern, so that while T have submitted comments for the recard I would
like to review my own background, .

Mr, LLOYD Yes. We W111 'acoept them for tha record mthout ob_] ec-
tion.: . :
M. SINGER Ibringa techmcal ba,ckground 1ncludmg tra.mmg in the" '
combined fields of chemistry and physics at Harvard University and
a graduate work and a degree from John Hopkins. Y also hold an MDA
in the field of finance from the Harvard Business School.

When I ended my academic career, I went into the speclﬁc field or
commercial and in corporate development with large companies either
in mew product development internally or attempting to revitalize
patents or other technological properties that existed within the firms
and bring them into.commercial format. I believe I was the youngest .
person in the country to ever hold the title director of corporate devel-
opment for a New York Stock Exchange firm, functioned as corporate
deal maker and developer of dormant technology. :

I left that role in late 1968 and set up an independent, business domg
capital financing for companies as management consultant for.those .
firms. My practical experiece therefore fell into many areas you heard .
witnesses relate to earlier both in the management. and in the problems
of fundraising, probably dealt with 50 odd companies over the follow-

ing 12 years, got. deeply involved with about 12 different levels of sue-
cess, in some cases achieving results, achieving financing, some cases.
not, some cages watching companies proceedlng in.a.Teasonable aggres-
sive manner, in others finding management or outside ma,na,gement .
terminating busmess '

That experience ranged from, as T say, forwarding stra,lgh'tforwa,rd
business propositions to one company that was forced out of business
in the classical position of having achieved financing from-a large
firm with a great deal of support up to a certain stage in their tech-
nological development, at which the larger firm. declded not. to go .
forward, and that effectively closed the doors to alternate. ﬁnancmg,
because now a supposedly qualified entity had said no more.. E

Over the: perlod from 1976 T entered into & situation which let me.:
in 1978 buy up the assets of small local business which had developedz-
technology' in the areas of pyrotechnics; which I spent 6 years effec-
tively hanging on and going nowhere with an 1nterest1ng product -
group but not enough money. to do- anything with it. A. subsequent .
transaction resulted in the company that in the last 18 months has gone
from 6.employees to 20, is deeply involved in the growth pattern
in commercial sales that mdlcated potential to multiply:the employ-
ment by maybe a factor of:two or three more within this calendar..
year. :
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‘Thé company because of its particular-area of involvément is deeply
involved in the whole regulatory procedure both from an area of Gov---
ernment in which requirements and regulations are being augmented
that affect directly ourselves, our business opportunity and on the
other side from the control operations from the department such as
OSHA, local fire and other regulations, shipping and other require-
ments’ relatmg to our products, all of Whlch are regulated fune:tlons
in this business. '

So I beleve we have had a fa,:u'ly intensive mvolvement in both the '
Governmerit ahd the regulatory’ procedures 9.11 out of proportlon to
the size and depth of the business. -

We have had aggréssively positive experiences in ‘working with-
Government -agencies, and we have had good support, exceedmgly

- good support at hoth congressional and Wlthm the department al act1v1—
ties in'regulatory procedures.

However, T venture to say that T brmg a somewhat unique back— .
ground to this effect; and’ the average person  would not have suc-
ceded to many of the levels we did 1f not, only because they Wouldn’t
have tried.

Specific examples-we have a produot that was formerly and spe(nﬁ-- '
cally not allowed for mail shipment. We achieved a clearance from
the Postmaster General, and we now have our’products cleared for
U.S. mail sh1pment and that was gomg in agamst a formal hard—
written copy.

‘We have been' active in certaln regulatlons by the Coast Guard and
have many of our ideas and thoughts incorporated in the original reg-
ulations as published. We were facing some other thoughts and ideas
from large companies in the multibillion-dollar level and yet found
we were given a fair and equitable hearing.

However, none of this-would be possible and one of this will con-
tinue to bé possible if we don’t have the financial resources to support -
the physical cost of doing these various dperations, whether it itfivolves :
myself or-somebody representing us in Washington or the testing or
other data accumulation necessary to make a rational case for regula-
tory change or at this point the much tougher problém and one that I

~ think people just on the panels find unique and agree to if you start
to succeed in fihancing, your success getting the funds to'support the
manufacture of product, the shipment of the product, the sustaining
of the receivable growth, all of which will be many times the dollar
amowits of our previous needs and ‘those needs that: we have been able '
to accomplishto today. = oo

-Y'should also'say we h‘we achieved an SBA loan That has made 2
significant difference in ‘our ability over the short térm but we asked
for and got certain-provisos on that loan ‘which T think are not pro-
vided typically and affect our opportunity for future: liquidity. We -
arranged the loan with a commitment on our part to the banker and
from him through the SBA: that let us restrict certain assets from'in- -
clusion in the loans so they would be available for future utilization if -
we needed additional funds. We also were able to work with the SBA «
in setting up a proviso that would allow receivables to be separated *
from the existing commitment atsuch a time that the bank felt We-f‘
needed additional funds from that resource. . St



The classic problem is the enciuimbrance of gssets at a given level and
refusal to let those assets go out when they are nolonger necessary for
future financing but are now part of bureaucratic package, if you will,
in which if any error occurs with the release of an asset'the person has
to release.it-has nothing to win and everythmg to lose in his position
within the SBA organization.. -

~The experience that I have had.and I thmk you would find compar-
able to others in the panel and by others here earlier is that whatever -
the motivation, whatever the reward, the ultimate element of sneccess
of the business is the ability to develop financing, both equity capital
and the debt structure to carry it. We do get deeply involved with
speaking -of motivations and- incentives, rewards. We tend to’ speak
of our society as.a capitalistic society. We tend to compare 1t to
socialist or controlled societies. I see the differénce as being the ex-
istence of incentives so heavily referred to by Mr. Schlosser as op-’
posed toa preplanned and controlled environment. '

However the incentives come.down, whether they are mtellectual
satisfaction or financial reward, neither will have an opportumty for
fulfillment unless -you have the opportunity for capital availability
and. capital development,-and that availability and development is
ultimately contingent on Government policy. Policy will reflect on

‘the rewards available, and your negotiating for'the placement of-

equity capital it reflects on tax conditions that aﬂ'ect the corporate
ability to recover on your expenditures and your early development
phases, and it is obviously mvolved with debt formulatlon throtigh
the use of the SBA:

It is my- opinion. that in today’s env1ronment eq_ulty capital is a
noncompetitive investment. This is a result of a climate relatin g
both tax policy, realistic assessment of the time frame for rewar
an-equity investment, and the effective inflationary daprematmn of
the value of funds placed in any equity investment. -

I would: estimate and I think I am. probably very optumstlc on
this that it is almost impossible to see a small business equity returned -
in less than 5 years, anff) more likely you are looking at a 10 to 15-year
horizon. I do not see how an. investor can rationally involve himself
in an equity involvement yielding no return for an extensive period
as that in a small company especially facing the risk elements involved.

We. feel, though, that things:-can be done specifically by Govern-'
ment in actlon that dramatically would change that investment and
make it' competitive with: other sources of 1nvestment and return
available today. .

I would like to rna.ke a recommendatlon ortwo. T Would llke to recom-
mend that the placement of equity funds either in restricted: stock or
1244 startup stock have a proviso that the. investor can depreciate that
investment over.a time horizon thereby at least receiving return on his
investment coiaparable to his own tax rate and reducing the net value .
of the investment. If he is snccessful in that investment, the recovery
of his investment will allow a tax on the income. ach1eved from the
lower base and Government. W111 Dot stand to lose in a mgmﬁcant
manner, :

I beheve we had earher cornments today a,nd on some other ap-
proaches with ca,plta,l gains situation, but that alone does not ]ust1fy an

66-228 0 - 81 - 38
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qh 1ty investment in a business as opposed to a real estate investment
ere you do get that type of depreciation on your going in costs and
you may generate a tax cash free flow out of the investment. You will
generate a capital gain on the ultimate gain on the investment, but I
am really suggesting very little difference from'a comparable strue-
ture, not a major shift in the thinking we have applied to hard assets,
and by the way, the hard asset, the real estate, is at least liquid, and
you have a potentml for sale, but the stock is restrmted and very
unlikely .you.will find a secondary purchaser. - -

‘We need to create a more comparable risk reward pattern if we are
to see funds move in this direction.

‘We would also Tike to see a change 1nterna1 to the. corporatlon small
company, especially in high technology, in early months or years is
very often operating almost without revenue. It may or may not be
under Government contract. It very often will be a group of technical:
people spending money, spending money on salaries, maybe on some
lab and other equipment, and seeing no income. They will develop a
substantial tax loss. : :

Under today 8 accountmg and tax loss: recovery condltlons Vou are
forced to write most of that loss off, theréfore reducing the equity base
of the company, on the assumption that-the: startup point you can
achieve an equity investment to get rolling.- :

I1 T am realistic on my time estimates of recovery in a small business
T believe the tax law conditions say they will let you have a T-year
carryforward. You find most of this equity ertedown, because it
expires before you can recover. It is very heavily true i Government
contracts when your rate of return-on the contract is going to ‘be
limited, and you may have spent many millions of dollars deve]opmg
the product or concept to the point at which it can be sold.

We. would like to see the entire ‘carry forward loss be extended
indefinitely, and we would also like to see it be transferrable, Trans-
ferrable has 2 double effect. Right now you basically can’t buy a loss
unless you are in the same area of business. So loss is realistically not
transferrabie You have an asset now, a realizable package asset with-
in the company, because if nothing worked out and the product poten-
tial ties that loss has a saleable value: This would have the effect of -
increasing potential for lending and would allow againthe further
opportunity for recovery and perhaps’even some: cash recovery
through the depreciated investment of your equity partlclpants Right -
now these losses simply run out. They do not result in a tax reduction.
The Government is not losing any funds revenue from the expirdtion
of the loss, and, in fact, if it was carried forward, you would prob-
ably generate 2 ‘et increase in tax,; ag there would be ultlmately some
purchase value contract involved. - o

‘With respect to debt financing I thmk if you look across the board
and evaluating return on equity you seldorn see ‘companies achieving
much over 20 percent return: When we deal as we have done SBA“on
what effectively is an equity type of long-term loan with today’sinter-
est rates we will be doing well to recover funds ‘on that loan adequate -
to simply meet interest. Thinking of SBA money as a form of equity -
financing in the climate of interest rates of'20 percent is basically
buying a short-term strangulation. The funds are only viable in what -



I call above the line financing, that is, namely, financing receivable
and inventory when you can generate a -high annual-return because-of
the turnoverof the total amount of the debt. L i

This again firther emphagizes the équity requirement and need in
today’s small business environment. We would like to see some
changes made in the SBA structures. I think we have a problem
again in that SBA financing locks on the ma and pa storefront with
the small approach as it looks on the technology company, which is
people intensive, They want the principals to make a heavy enough
commitment, namely, their houges, their -future ‘revenue potentials,
such that the SBA feels that they have the safe commitment of inten-
sity of your effort. Perhaps-at the storefront level this makes sense.
My experience has been inthe technology company the same prinei-
pal who has guaranteed to take the risk probably put in all or most of
his personal worth anyway to get the equity portion of the business
involved, sits there on a daily basis in which he is more worried about
meeting the payroll of his cohorts and his production people because
those people havé to be kept going than enjoying his own pay, and on
top of that realizes that after that sacrifice if it turns out not to work
he loses whatever home security he has hopefully attempted to‘achieve
overtheyears. = . . .. . _ e e

I think we create a négative psychological environment for those
a,.ctli{{ms needed to bring the business forward by overstructuring the
TSk, e A ey
We would like to suggest that the SBA structure its asset encum-
brance in line with the recommendations of the banks participating
on bank finance loan. The banker has, one, different view from the
SBA officer in regulating the loan. He has an. incentive to make money
out of the business and out of the loan, not simply an incentive not to
lose money or minimize his risk, and I believe will present a more
reasonable though seldomly overgenerous set of conditions in strue-
turing the protective clauses under the SBA lending.

Mr. Lroyp. Could I get you, Mr. Singer, to summarize? We are
running out of time. We have to be out of here within the next 10
minutes. '

Mr. Sineer. OK.

Mr. Lroyp. Mr, Lawrence hasn’t even had a chance to speak.

Mbr. Sixeer. 1 will summarize very gquickly. :
The only additional recommendation we would like to make is that
capital gains be adjusted by a depreciation factor reflecting inflation,
again trying to deal on a real value investment.

We are concerned with I think the various steps I have just related,
and it would dramatically change the availability of private capital,
strongly support the effort to get the innovative environment into a
workable posture and provide a very large improvement in the incen-
tive it takes to make the risk of entering intc your own innovative
business practical. Thank you.

[The biographical sketch and prepared statement of Mr. Singer
follows :] ‘
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SUMMARY, ST TR e T

The development of equity capital and the availability of debt financing
are the two goveraning factors in the growth of any smell business.

A fundamental motivation of our society under the common definition of
capitalism, and in contrast to socialism, is the availability of an.
incentive approach as compared tc planned development. These 1ncent1ves
ultimately come down to the personal rewards of the principals in any
development. This reward is contingent upon the availability of working
capital to develop the company.

Capital development in turn is heavily contingent upon government policy.. . - .
Policy effects the reward available for the placement of eguity capital,
Policy effects the availability of :debt. capital through supportative programs
by the SBA.

Equity capital is non competltlve in today s 1nvestment cllmate as a result
of tax policy, time for payout, and the inflationary depreciation of funds.
Time horizons . .for rewards from small businesses are typically in the five to
ten year cycle or pgreater. Investors cannot rationally invelve themselves
on an eguity basis in this type of environment. The government must take
action te provide a more reallstlc return.

We recommend Depreciatlon of the capltal 1nvestment in start up GOmpanleS,
,specifically,krestrlcted stocks or 1244 stock; and indéfinite carryforward
of loss accumulation within.the .company, so that.early:losses'becume sources
of equity development as the company moves into profitable programs.

We recommend; Further 5BA develdpment of its ability to provide debt” capac1ty
on a short term ba51s, unencumbered by many o0f the bureaucratic structures

of SBA term debt. SBA deht should focus toward the guarantee progran with
banks, with the banke veloping restrict and condltlons cunSLStent

with standard praceedur S ;

d'represent a dgpreciation
al capital avallable for

We recommend' That capltal gains be adjust
factor related to inflation ,. 80 that effectxve
relnvestment is protected for the anEStO N

We recommend; That small Gompanies' ‘ba allowed to bid on large follow on
contracts after initial work with the proviso from the contracting office
that the amall company must subcontract with a major for fulfillment of
contract. We recommend that SBA guarantees of contract financing be made
available, thereby allowing companies to attain working capitel on a short
term basis from conventional lending sources.

We believe the above steps would vastly inerease the opportunity for tech-
nological development by providing thke working tools for growth.
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COMMENTS ON THE PROBLEMS OF FINANCING SMALL BUSINESS, SPECIFICALLY

THE SMALL HIGE TECHNOLOGY COMPANY.

Resume of Commentator;

Stewart M. Singer
1800 Elslnnre "Road .
Riverside, Californla 92505 -

Education. "’

B.A. Degree,

M.A, Degree,

1962 . Harvard University, Chemistry and Physics.

1964 Jchns Hopkins University, Atomic and Molecular Physics,

) Chem1cal Phy51cs.,

M.B.A. Deéfeqﬂaﬁs Harvard Graduate SChnol of Buszness Adm1n1$trat10n,u

1966-1969

1969-Present

F1nance.

T AT . L ST
Corperate Positions in Commercial Development and Corporate

-+ Development. Youngest person  ever 'to 'hold the title "Director
‘of .Corporate -Development". for”a.New York Stock Exchange firm.

Functional . as corporate deal maker and developer of dormant
technology. ' - .

Indepenent consultant; .active in new company flnanclng and
development, Dlrectly responsible for cver $6,000,000. of’

'“;prlvate placements. Developed new ventures, helped flnanceﬂ”

bus1nesses typically involving bigh technolcggy ranging’ “from’
electroniecs to pyrotechmcs.‘ Provided management consulting
for these companies as well as arranging financial placements.
Purchased control of SIGMA SCIENTIFIC INC,, financed same,

"Active in 1obby1ng with the. Coast Guard in development of

Visual Distress Signal Carriage Reguirement for pleasure craft.
Organized international marketing effort, organized and facil-
itated staffing of rapidly growing company.
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COMMENTS ON DIFFICULTIES OF SMALL BUSINESS DEVELOPMENT AND FINANCE. -

The bedrock of ‘any business, whether your corner store or thé most ™'
sophisticated thinktank, is the invested capital whichk ‘supports the
operation. -The brigltest idea, the most competent marketinz organiza-
tion, the most efficient -internal financial management, is still leéft
powerless and impotent if the businéss does not- have available to it ~ -
the capital resnurces‘to-cgrry on aperations; and, ‘even more”important.
that peeded to suppbrt‘f"grow‘th whet ' initial efforts result in success.

The best of ideas will come up as a whopping zero if the -company is
without the necessary dollars to support its ongoing efforts. Even the
best of mahagement cannot operate withdut adequate financial support.
The best of contracts cannot be serviced wiless money -can be raised to ~
meet payrolls,-and produce parts. The best produdts canhot -be brought
to market, delivered, and resupplied unless funds are available which
allow the company to carry overall operating reeds between concept,
purchase, work in 'process; and ‘delivery of the final product: <-This ‘is

true whether ‘the final product’is gither paper or hard goods.

These ‘neéeds’ grow larger, and the difficulty of ‘supporting them greater,
as success follows succeéss. It ‘ds 'almost a ‘tTiism that the more success— -
ful the business, the greater the problems it will create. Two men in a
gerage can survive for quite a while with very little expense. Initial
success, an indrease in payroll, ten people, and thé dollar -needs oniz
weekly and daily basis grow substantial. --A major contract, hedvy prod- -
uction, delivery requirements, whether paper or hard-goods; and .dollar
neads grow‘géﬁmétr{cally;' In-addition, in looking for further growth,
especially where government ‘éontracts aré concerned, the governing factor

becomes the dollai basis ‘of the company, it's capital’worth and rescurces. L

These will.be the measure of the size '6f éontracts that canm be dwarded.:® !’
Wherever the company turns, opportunities reflect the :same need, capital,
always more capital. As the ©ompany grows, the ability of management to
utilize its personal rescurces to meet these financial needs goes down .
just as ‘the” magmtude of fipancial requlrements gosup. T
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The -effort of small business, the motivation. for its effort,-and the :-
extention by'inﬁiﬁiduals of their tiﬁe, enargy and risk{ is aii'aihed

at a key baserock of our social premise; the . incentive for .reward. We . .
speak of a capitalistic system, especially compared with a soeialist

system. We c¢laim that people respond best under the capitalistic approach, -
but when we distiil the labels we find that what we are really saying is
that people respond to incentives. In bﬁilding a business, the incentive

is ultimately financizl reward.. This is not to. deny the secondary effects .
of satisfaction in achievement and growth; . but all of these,- if successful,
will return the incentive, financial reward. HNence, we have as a fundamen-
tal condition of both our social and tecknological objective, the.creation
of opportunity te fulfill the incentive, . But ithe incentive can only be
fulfilled if we provide the tools for cepital formation, for without those
tocls management will neither succeed technieally nor financially, because
their options will be restricted.by. conditions beyond their control.

It thus appears that. the key incentive; the bedrock, the underlying
feundation for .success:in the development .of small business as a techno-
logical resource, is to create an environment in which .this type of . .:
business can effectively succeed at the objective of capital formation. L
It is ip these areas that. major steps can be taken by government -to create :
a c¢limate .and program which supports the incentive for technologieal success,

Historically, all approaches by government in this directiocn have gone. back
to encouraging two basic resources; 1) the investor, the individual or
firm which can uitimately‘put equity capital .into:.a firm, and 2) the
development of-growth through borrpwed_capital. (specifically and.mast often |
through the incentives and abilities supplied by the SBA).  Botk of these
approaches or resources are valid and both can or may providevthe necessary
ability to create development capital. However, changes :in our society, .
specifically today relating to our :inflationary rate, raises serious
questicns about the wiability of either resource.

First, for.the individual investor, the motivation is return. -He places
his investment in a small company, because sometime in the distant future sl
he convinces himself, or is convinced by the selling management, that the N
stock he bought will be worth many, many times the investment. However, '




the facts come differently.  The success rate is rvelatively small), and -

the large payouts, the ones that turns peoples attention, the IBM'S, thd
XEROX'S, the POLAROIDS, the many .other special situations with small
companies, &ll the really big successes lnvariably teke many_years.

Very few investors remain:long enough to benefit fiom the major wins with

a small company, those companies that eventually are bought out or go
public. An analysis will reveal that outside.the garbage stock era of the
1960's, most firmssuccessful enough to ultimately realize a return on
capital for investors have required a mirimum of five, and more likely ten
to fifteen years of ‘operating history and growth before this octurs. This
mears that an investor -has placed his funds in a non yielding'environment}"'
zero yield, *for a very long period. Whatever the return he-achieves, after
tax he may have a very small net -gain.- Especially when alocated against
other opportunities for return, other investments may appear much more
intelligent.. -: : B R ! :

As an example, money placed in real estate is covered by deductions
allowed by government tax poliecy, protected by hard agsets againist which -
borrowing cen. occur, end ultimetely returns to the investor a chance for'
both recapping his’ original investment, and on top of that proceeding to
a capital:gain. --All the while, he has drawn protected cash as tax free
income and experienced relative liquidity.. This type of opportunity
creates a conflict with any meotivation to place funds in =z small business:

Also, while sources tend to speak: of institutional and other investments,
in reality today that type of investmént does not occur until a-fifm has
established a’ fairly substantial record, and so significant dollars dre’
seldom evajlable during the most critical periods in the initial opening

of a small business and its development to the one to five million dollar
sales level. It is in this very high risk, highly complicated period of
development and growth that most of your creativity takes place, and yet

it is a period in which the investor, if he has any common sense}is'most' }
likely to stay away. - This ‘leaves us with an analysis of alternate sources.
Conventional banks are not ‘geing to'lend to & small cempany. They may lead
to the individual management if their own worth or estate can support cgrtain
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levels of lending. But'these are limited. . Further, as the -company

grows, the banks comment will usually be, !'very nice; we wish you well,

but if you are -only one or two years old, vou don't have a long:enough
track record to provide banking." Further, the banks are really pot
lenders of dev210pmeﬁt funds, but are lenders-for: working capital. - Namely,
they provide an appropriate mechanism for expediting funds flows against
receivables and perhaps inventory. Long term debt is not a part of this
configuration. But even these areas are restricted for young cémpanies.

To £ill this gap, the SBA is émpuwered‘to_guarantee to the lending
institution sgainst. the risk of making long term loans to developing .
business, in effect, providing a form ©of equity formaticn by & debi vehicle.
However, at todays rates, the viability of this approach becemes very
questionable, Historically, a very.satisfactory level, of return on equity
would be in the 20% - 30% range. With interest rates for smaller companies.
today reaching 22% - 24%, the company would be doing extremely well to
simply support their S5BA loan and, effectively, the gEnerati0n of this
capital is at best a break even proposition if not to a very large degree

a heavy drag and drain on the company. In additdon, broader analysis

shows that the smaller company carries a burden of debt much higher in
relation to its sales than a larger company,. so that both the risk and the :.
exposure are very.great when ovgrly leveraged by- debt, whether SBA: guarant-
eed or otherwise.

The lending capability.available through SBA support.is, at least at todays
interest retes highly questionable as an effective means of creating a
growth environment. FEven at historically lower rates, SBA debt poses a - .-
significant risk. In addition, the secondary elements of an SBA loan;
restrictions on management freedom, and the incumbrance of -at individuals
personal property, may, at least{where the technology company is concerned,
especially where a great number of other employees are involved, be
contrary to the incentive we are trying to create in the busineés,: It
appears that we confuse the motivation of SBA lending of a relatively small
amount to an individual to cpen a local neighborhood business, a store,.



a retail outlet;" “with-:the funding of a business with'a large number of \
individuals :equally ‘participating, where*the owner/mahager is placed’ at-
great personal risk, while tryiug.io'support»salariéé‘and-incbme-ior Al
large number-of employees: ‘The styess andiconcern créated by some of .- |
the conditloss of these’ loan placements; may be 'ineffective in’ achieving
the ultimate-goal; the effective administration of the business; and the-
proper finé.né:.l.ng for its growth, “We rieed to' address the problem of how

do we resolve these térms-and-conditions:  We need to balance:the risk
exposure versus oppressive rigidity in seeking security, e

RECOMMENDATIONS.
I would like -to. make the followmg recommenda.tlons,

Tc create-an-incentive for investment- in small businesses we . would. .
recomménd that 'the outside investor purchasing equity securities, namely
stock, be allowed to depréclate his investment over: s relatively short .°
period, ‘perhaps five years.’ Ih so doing, subject to'his! personal tax
rate, he would automatically receive a return on this investment over a
fixed peried of time." He could evaluate the ihvestment: aghinst Gther -
alternatives that offér comparable mechanisms. The concept: is not” foreign,
it is effedétively what 'we. allow in real estate, and the wmotivation would
create a massive-pool’of venture funds that today are highly restricted.. :-
If the securities are ultimately sold and a capital gain had occurred, the':
govei‘nment would be réceiving additional income because the basis would be
reduced by the depreciation. ~If the business. investment succeeds,: everybad&f
wins, : Lo iy

Many conversations are going on today relating to the capital gains issue,’ -
and taxing thereon. We think all of those other considerations should be'.
considered with respect’ to- this investment, but specifically, from the indi-
vidual's point” of view, the initial’ deprecistion of his cost would probably !
be more significant for the small and develop:.ng company than any other
action that could be 1ncurred. : Lo Tl : :

Within the company, two- chapges ‘i tax law conld be equally significant.
Today the company is allowed to deduct its development costs, These become
typically a source of losses in the early years, and a reduction of net
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worth, For tax purpeses, the.incentive is to.turn the company around, -
make a profit, and use the.tax less-to help turn that profit-to:equity

for the business. -Conceptually, it mekes sense, but.the time limits. -
imposed on recouping operating losses hinder the small company. A large.
company with.a profitable division can take-advantage of its tax bage in . - ..
profitable divisions.tq-aﬁsorh the losses of the development., The net cost. .
to the company is reduced.by possibly 50 - 80% of iis .effeetive expense.

For a small. start-up company with no income-and no-ecarryback provision,

none of these returns apply. L - :

We would like to suggest thet s small business be allowed to carry i:oi'ward
any net loss accumulated until it i& recoversed. The lnvestor -would sée a
greater opportunity for.the company to develop the equity it needs by rec- ..
overing this- loss, and see for the company an improved chance.to. foster its ...
cwn growth as it swings from:a. development entity to.a developing entity.-
Also, the management of the company would be eble to carry the development
costs as an asset on the: argument that.once the company had developed its
business to a profitable level,'the loss represents:a.cash potential. The
start-up loss would be a real and valuable asset, not one that decreases: .-
with time.: At very little cost.to the government, .and great value to the
business, this. shelter would provide a resource to further develop the egquity
of a company.-: This provides a double benefit in that this eguity develop=-
ment would increase the walue of the balance sheet, giving the company's
bankers a better position from which to provide working capital for support- ..
ing the future growth.

We would also like to speeifically recommend that capital gains.to the ..
investor. should be-depreciated by an inflationary factor, so that a person.
who puts. his money aside on 2 long term basis will be.able to return a
Tealistic value oh his investment, not a false value in. which he Teceives

& return whiech is effectively reduced in value by inflationary feetors..
If we can act in this directicn, the incentives to the investor will be
great, and the pool of funds available to suppert the very activity this
committee is seeking will grow to..a very substantial and positive degree.




Ancther area of change can substantially improve the reward for a new- .-
company. .-The . historical pattern of a.small business working in: R & D for-
government is théy_develop~a'conrract~for a new item. . The item'is success- .
ful and pow it gets assigned to a bipg . company because a small company eannot:’ :
provide financial éupport for the contract, Everything :in the government:
contracting proceedure creates an effort im this direction.. The contract
officers can only be faulted if they place a2 major contract with 2 wezk
source, . A weak source will of, itself provide risk in the development. of
strategically important. -products, The big company. has the team and.effort. .-
to carry the .program on, .and also. whereas:the early contract: may- have: noth- °.

ing more than prototype considerations, the later stages will involve.prod-
uction and other efforts. We face a question of can a small company raise
money to suppert such & contract. : We.are:back to the wcapital formation. .

gquestion. --Also, :does the small firm have the competence.to. act...

We would like. to.venture a. proposal which might facilitate meoney:raising

and answer the,management gquestion. : %erwould:.suggest>that a smakl compaby: - -
be placed in: a position:where -a contracting officer can awa;d a contract

for subcontracting, namely,-specifying that.a contract is awarded:with the-.-
condition that 1s be placed with. a majori~ -Such an effort: would: g¥low. the : -
officer to place -the contract with:a small.company that:may have'question-iv -

eble production:.capacity, :but .obviously having:won the early phases. be:: -
guite competent on the technical elements. - The small company-would theﬁ?be L
in a position to itself negotiate with the major in- placing-the contract.
It would then 1)} pass the revenue through itseif, 2) wmake income off the

larger contract, even if only in an overriding advisory recle, and 3) be in
control of negotiating for its own benefit,

All of these considerations are consistent with the concept which says a
small company which has initially developed a technology should, as a result
of that, be the best one to judge whether final developments are im a preper
and technically supportive manner. Remember, we have suggested that the

contracting officer can require subecontracting of a major portion, so that
he can act to protect the financial liability. We would also like to
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suggest that; here is an area where-the: SBA ‘could be the lever to support
final results.: :In:that direction,: 8BA funds should be made available' toc
cover working capital needs under the combined contract, subcontraet:
pregram,  ‘The smaller company .acting as contractor would be able to'provide
its own financial. security with SBA support durlng the time of delayed
funds flow of the contract. .. o e

Alsc, im general, an SBA prog}am whidh can guarahtée. large, single 'source
receivables .on technical products - even when non government, would sﬁbst—
antially. increase a- bankers ability to° work with: young companles cand support
rapid growth. : N

In summary,; we-recommend that major :steps be.taken -te facilitate capital
formation for small business. - We recommend tax changes to encourage equity.
investment. We recommend that the ability of the SBA ability to support

smzll business.-be: inhanced: by: both conceptual and preceedural changes':

which will- allow the funding provided by that instrument :tohe (more)
effective in promoting the businesses development and less of a threat to« '
the operating, security of the principalsis Ke' also -recommend contracting

changes designed. to facilitate the opportunity of the company to prow and
control its. technical expertise,. It.is reasonable. that positive motivationm: @ %~
is the objective of-this program,.-and that a.person who has .already

subjected himself to the:risk of. this program, -and:has:ﬁade a very strong
statement as to his-motivation, : Ll
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. Mr. Lroyp. Thank you very much.: :
. Mr. Lawrence, I apologlze We have to roll along

STATEMENT OF JIM LAWRENGE

«Mr. Lawrence. Following: all of this testimony. and all of these ex-
perts I feel somewhat like that fellow that died in the Johnstown
flood, and then, considering himself an expert in flood safety, he asked
St. Peter to appeal to the Heavenly Host, and St. Peter consented,
and just das.a.guy. was about to he. mtroduced to go-on stage, St
Peter. reminded hlm, ha sald Watch out What you- sa.y, fellow, I\zfoah
is out there. -

S0 with that bemg the. case, I am. lad to be here today

~The Pioneer spacecraft, which, encountered the planet. Saturn last
summer after years in space, contained instruments which Analog
Technology Corp. had designed, developed, and fabricated as. pa.rt of
its main thrust in the high technology aerospace business. .

. It is .ironic that these and- other instruments which the. company
built during the first 10-years of its 15-year existence continue to gen-
erate material for Ph. D, dissertations, while the organization that
created them almost disappeared and the majority of the large tech-
nical cadre has diffused into- 1ndustr1es, many og which are tota,lly
unrelated tospace technology. . . ¢

- However, the volatility of small companles and the. mxgratlon of
-experlenced personnel. who transfuse Government-sponsored. technol-

ogy into other fields of endeavor is one of the principal and unsung
beneﬁts resulting from. the (Government-small business:relationship.

“8ince ATC is no longer conceritrating its energies in the Govern-
ment-sponsored R.:& D: arena, there:was a certam relucta.nco on. my
part to appear before this committee; SR

That :ATC:has survived is-due in large measure to the fact tha,t we
are still selling and exploiting technology and abilities honed on Gov-
. ernment-funded projects, and in acknowledgement and: appreclatlon

of that support, I decided:to appear,; The story of the successes-and
problems faced: by ATC in its: tempestuous 15-year history are: cer-
tamly relevant to the.quest of this committee.

+ATC was:founded in1965: by three: principals, all filled with 1dea1—
1sm, enthusiasm, and motivation to-suceeed ‘and prosper. .

While not isolated . among small businhess, these virtues are- among
the underlying reasons why small companies generally accomplish far
more with-a given:R. & D dollar than {)arge, established-firms. We had
left the Cal—Tech Jet Propulsion: Laboratory after almost a .decade of
work'in guided-missile systems and key participation in‘the fledgling
space-science instrument field: Large business pressures to force intru-
- ment development activities out of JPL and mto mdustry were among
. thereasons for ourstartup. :

In the first year we funotlone,d successfully as, consultants to ma1 or
aerospace corporations, and after building our reputation by designing
exotic power: supplies; eustom. signal-processing electronics and 'spe-
cialized data systems under contracts from various universities and
NASA centers, we attained our goal as first-tier contractors for the de-
sign, development and fabrication of complete:scientific: instruments,
A. partial list of these accomphshments is attached to this statement.
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In 1968 we had profitable sales of almost $1.5 mllhon Tt should be
realized that while'the overall NASA budget was still building during
this period, the majority of funds were going into the Apollo program,
and the number of small unmanned scientific spacecraft programs were
already declining.

This reduetion in_ spacecraft ‘contracts ‘reduced opportunities: for
siall companies and: caused many large companies to:refocus: their
attention on' space-instrument development programs.-swhich, Whlle
fewer in number, were increasing in complexity and cost. :

"In:1969 with a staff of ‘approximately 65 seasoned people, we com-
peted against the combined team of TR W-Perkin-Elmer-Béckman for
the privilege of developing the JPL Viking Mars Lander gas chro-
~ matograph-mass spectrometer. Due to the high technical nature of the
REP, the fortitude of the JPL technical officers and source evaluation
boa,rd we won the contract. While the RFP statement of work called

for a subsequent single-source contract for the build of the flight hard-
‘ware, the resulting contract did not. =~ -

“Tni 'this period; through - personally gua,renteed bank loans, ‘we' ac-
quired equipment and- 1mmcd1ately 1ncreased the techmcal staﬂ' to a
pea,k of 230 people...* ¢ .

“Within 2 months of contract a,W&rd Congress shpped the Vlkmg
‘program 2 years, the funding was drastlcallv reduced, and our role as
system contractor was altered to that of de31gn sup ort for JPL. -

" We reduced: the staff to:about 170 people, and in the next.2 years
under JPL dir ectlon we des;gned 90 percent of the GC/MS eleotromcs_
four times,- @

" In early 1971 under pressure- from the NASA Langley V1kmg Pro1-
ect Office “and, in’ contrast to thé original RFP work statement, JPL
let an RFP for the build of the flight hardware, and at thls tlme ATC
faced the team of Litton-Perkin Elmer<Beckman. .~

~Although we formed a team with some major compemes, after Te-
peated cost proposal submissions, we lost the job. At this time an'exten-
sive Teview-of the GC/MS project was conducted and the review
board:concluded that the project.schedule - could ot be successfully
attained without ATC’s partlclpatmn 1n the GC/MS electromcs de—
mgn

‘Overnight we were under contraot to L1tton to complete the de31gn
and packaging of all the GC/MS electronics. - :

-In the post-award negotiations between J PL NASA and thton,
Litton’s::costs- started to -escalate from $14 nnlhon to $19 million.
NASA Langley canceled the first: prototype tinits to reduce coqts, and
our subcontract with Litton wasimmediately terminated.- ;

- Although ‘we were accused -of lacking management- depth; it'is a
matter -of: record -that ex-A'TC ‘employees subsequently assumed -the
ma]omty of key managernent and design roles at all- of our competi-
tion’s companies. The GC/MS pr0]ect ectua,ls ranout to an. 1ncred1ble,
and unnecessary $44:million. -

Qur efforts to obtain a contract to buﬂd the Vlklng' tane recorder
e]ectromcs were aléo fruitless with the Source Evaluation Board mak-
ing the conflicting statements that our electronic desnrn concept was
too sophisticated and-advanced to be committed fo a mission-oriented

program, yet cr1t1c1z1ng “his for lack of understa.ndmg since we had
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not bullt “thht Tape Recorder Electromcs » We were told at thls tnne
“to stay away from the big ones.
At the urging of Martin-Marietta Corp ., who became the prime
‘contractor for the Viking bus and lander vehicles, we submitted sev-
eral proposa.ls for other scientific instruments. TheSe mstruments were
contracted in a package deal for an undisclosed prloe to our former
GC/MS phase IT team member, Bendix Aerospace.

As we hear news reports this week of Viking I’ battenes finally
giving up, our company, for all its problems, is still paying off a $50,000
settlement on facility leases that were incurred in the performance of
the Viking GC/MS project. When the final value of the obligation be-
came knowr in 1974, JPL refused all responsibility for the debt, and in-
vited us to challenge the law ﬁrm of O’Melveney & Myers to esta,bhsh
‘the legality of the claim. '

" T the'years following 1971 we sold a commercial product hne
‘to' pay off our. bank debt, reduced our staff to about 35 people, and
searched for funds to further develop our technolo,

In writing’ coproposals with the UCLA Medlcal Center: and the
city of Hope, the proposals were judged by NSF as heing too engi-
neering-oriented, and by NTH as too research—omenbed

When we were finally about to receive an award for a revised pro-
posal from NIH, the Nixon admlnlstra,tmn 1mpounded thelr funds,
and the contract did not materialize. =

“In 1975 we wrote our last major space-science proposal to a former
customer, who finally told us that although the proposal was techni-
cally superior and the price was competitive, they were going with a
big company in the hope that that orgamzatlon would absurb the cost
overruns on the fixed-price contraect.”

We then attempted to attract prlvete venture capltel to provide -
development capital to enter the analytical-ingtrument marketplace.

With depleted incentives for small business investment and the.bad
market experiences of the late 1960’s and the fact that virtually no
new small, high-technology stocks were' 1ssued in. Cahforma, between
1971 and 1975 this search wasuseless, =

We then turned to the banks and obtained $325 000 i 1n two stages of

8BA-guaranteed loans collateralized by the company’s assets and the
reiel estate holdmgs of the’ tWo prlnr.:lpal shareholders, eompany
oflicers, -
- We simultaneously contlnued to seek Government fundlng to com-
‘mercialize out mass spectrometer t.echnologfy, and with the help of seed
money from the NASA Technology Utilization Office and the assist-
ance of personne! from NASA Langley Research Center, we received
a contract to develop and build an a.utomated traoe-gas analyzer an
air pollution analyzer.

This‘ contract, funded by four dlﬁ‘erent Government etrencles ~and
a larger number of offices, proved t to be the most mterestmg of all the
contracts fulfilled by our company.” *

Ag the contract deﬁmtlon and costs expended due to requirements
of the different agencies, NASA found itself exposed to a’'significant
portion of the proyeot costs when 1t had orlgma,lly started out w1th 2
seed contribution. -

- Needless to say, ATC became very v151b1e at NASA headqua,rters
and among top-level LASA Langley management

§6-228 O = B1 .~ 37
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When NASA Langley realized our financial problems, they assigned
some firstrate talent to break loose our contract w1thholds and resolve
our short-term cash-flow problems. = .

The contract provided for development of. the entire automated
miass spectrometer system and delivery of six complete systems in ad-
dition to the prototype for a cost, total cost, of about $1.8 million.

Its technology impact on the commercial market is only now being
realized, but will still be a significance when the Viking GC/MS is

_long forgotten I should point out that this technology was also due
to an investment of $375 000 ba.sed on ATC’s rete,med earnings and
bank loans.

* Through the 1976-77 permd e,nd come1dent with the NASA Lang—
ley contract, we were expériencing marked success with one of our
products and partial success with another.’

‘The marketplace dictated some, further development expenses of
the latter prod)uct and we. again attempt to obtain private venture
capital to meet our commercial backlog—about $170,000—and to
complete this project. We could not facfor the purchase orders be-
‘cause of the SBA assignijents and private venture ople were con-
cerned that their capital would be preempted by the g :

In October 1977, when we obtained the support of a prlvate con-
sortium and an SBIC who would immediately invest $330,000 com-
bined with a means for further investment, the SBA refused to sub-
ordinate its debt position to the consortium on the premise that it was
illegal because of the involvement of a federally chartered SBIC.

In the spring of 1978, as we were completing fabrication of the
model 2001 mass spectrometers for NASA, the SBA started to with-
hold the contract progress payments that were coming from NASA
and stated they would continue this practice. - -

Tn desperation we initiated contacts to gell our commercml product
]mes to prevent the imminent foreclosure..

We sold our eléctron-captiire detector product line to Valco Tnstru-
ments’ of Houston, and, most s1gn1ﬁcant1v, our mass-spectrometer
technology to UTI of Sunnyvale, Calif., with Whom we have an on-

-going business relationship.

When informed of the detaﬂs of the sale 0. UTI and UTI’s will-

ingness to assume ATC’s SBA loan, the SBA agreed to the terms
and stated they would release ATC and the second trust deeds of the
ATC principals; however, when the final documents were. signed in
August 1978, thev altered their position, and as a result, they still
retain seeond-trust deeds on our homes as collateral on the loan which
TITT assumed. Interestingly, the terms of this loan have been renego-
tiated with UTT once and are about to change ege.m, w1thout con-
santf rom the guarantors.

The sales to Valco and UTI paid off the loans’ and cred1tors and left
ATC ds a clean company with positive net_worth and residual tech-
nology. The trauma of the events over the precedmg years had severed
a 20-vear relationship. with my former partner, and in late 1979 X
raised equity capital and bought him out..

ATC today is.still a- ‘high- technologv company and is foeusmg its
'energ’y and eapabllltles in contracting development services to com-
paniés in the analytical instrnment mdustry a,nd in direct OEM prod-

“uct sales to the. same types of ﬁrms _ . - .
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The. paperwork, preparation and expénse to accomiplish this is far
less than dealing  with the Government and is aided by our customers’
acknowledgement that we must makea profit. - < oo

‘We are also working ¢n application of our technology base to other
analytical instrument diséiplines and to custom industrial control sys-
tems utilizing our data system and mass spectrometer experience, We
are’still generating new product ideas, fulfilling requirements that the
majorinstrument companies are pagsingby. 0 o oo

“Why aren’t we still pursuing Government contracts? The vigorous
accomplishments of ATC were due-in large measure to Government
sponsorship and to an extent, we are gratéful. The small company
must always face the transfer-of-responsibility syndrome when trying
to cbtain major :Governimment contracts. Liet's face it, very few Gov-
ernment -administrators bucking for the next GS grade whicli may
determine their future and/or retirement benefits are going to risk
exposure to themselves and their superiors in-the event a major con-
tract let to a small company goes awry. If the same contract goes afoul
with a major: contractor, it is more credible to say if that contractor;
with his infinite resources, couldn’t accomplish it, who could? "~
:+ The very concept -of the word “set-asides” denotes' what it is: the
leftovers. In many ecases'the proposal preparation costs are not much
less on $100,000 jobs than on $12.million jobs. After disallowancés and
contract cost-withholds—at times the GGovernment was holding $100,-
000 or better of our money and interest is not ari allowable expense—
our-typical yield was about 1.8 percent after tax on gross sales, which
was. & typical industry experience in the-early and mid-1970’s, While
there 'are some good profits to be‘made on ﬁxegr-price-_development, it is
a risk bevond the.ability of the small company. Well-financed larger
companies statistically:-gamble on' the fixed-price-development con-

- tracts with the knowlédge that what they lose on one, they'll recaptire-

on_another, and they will certainly get well.on the follow-on manufac-
turmg contracks, .. - w0 i 00D e s e e
Another problem with high-technology contracts, certainly in aero-
space, is the requirement for maintaining-considerable staffs of people
whose duties center on various types of reporting, quality sssurance,:
S;ndzpa.l‘ts rehablllty. e s g i B ST 0 S
~..The cost: of these: activities runs from 25.percent to-60- percent of.
direct produet cost, depending:upon what agency you're working. for.:
These reporting requirements grow. out of the necessity to. protect
everybody. withini the .systemn and stem from -the transfer-of-respon-.
sibility syndrome. Nobody ever wants:to admit what they cost. If you
don’t maintain: these personnel on your stafl,-the Government con-
siders you unqualified, and yet everybody balks at your overhead costs"
if you maintain them between contracts. L R Tt
;In a preface remark to my recommendations offer; I -would: submit
that. this-country built up.a technology bank account. due to. the. Gov-:
ernment-sponsored, :development that _occurred: becauge: of the aero-

space requirements,

The Government-induced acceleration in the development of.elec-
tronics, and materiels technology gave us a leading edge which for
some time contributed toward a reduction in our country’s balance of
payments, :
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While this may not seem relevant to small business, I am awaré of
many companies in the $3 to $20 million range who are doing more
than half their annual salesovrseas:. . - .- oo Lo
The lack of investment incentives.and decrease in Government-aided
technology development have vastly depleted this technology account,
and this will irnpact our economy even more in the next.few years:
Germany, France, England, and Japan . are highly involved with
stimulating their technology companies. It is time that we heed this
and redirect our efforts to stimulate technology. Aid to the small com-
panies will yield the fastest results. .« - . - R -
My recommendationsare as follows: B R
1. Do.everything possible to encourage the formation of venture
capital for small companies. This would invelve or. include immediate
direct-tax credits upon investment, reduced capital-gains tax and-a
total tax moratorium on subsequent profits which are reinvested. The
" fledging companies’ profits might be tax free for the first 8 years. In
the ‘event .of infant mortality :of ‘a new enterprise, an additional tax
credif. might be allowed to ease the losses and.encourage further
Cinvestment. . Lo U s T e
- 2. The set-aside program must be expanded to have real meaning.
Small companies should. be encouraged to bid on major Government
contracts and efforts made to lessen the responsibility-of-transfer
syndrome. This might.be aided by pre-RFP surveys.which establish
the validity of a company’s technical capability before expensive pro-
posals are generated. The SBA could be used as e direct source of low-
interest funds to provide equipment acquisition, working capital, et
cetera. While this has been done for minority-owned enterprises,it has
been nonexistent for other small high-technology companies.. -+ - =
3. Reduce cash-flow requirements of small companies by providing
advances on contract payments. The Governmeént cycle time on prog-
ress payments typleally runs 90-120 days, and.we-always had to bor-
row to bridge the gap. With short-term money at rates In excess of 20
percent, this is even more important, = o e s s
4, While stock-option plansmay have been wildly misused in the new
technology growth craze of the 1960’s, they were nevertheless a key
factor in the acquisition of the sharp and eager capability required
for staffing a new enterprise. The tax-law restrictions have obliterated
this incentive and should be rescinded for small companies. ™ -~ -~
- 5.:Give the small. companies rights in Government-sponsored tech.-
nology for a 10-year period following disclosure. The Government
can’t do anything with it; and the'entrepreneurs and their prospeetive
investors will be encouraged to move thetechnology to the commercial
marketplace. ATCwas able to sell its mass spectrometer technology be-
cause it declared its patents going into the NASA: Technology Uttliza-
tion contract. Expand the scope of effort and amounts of money avail-
able to organizations such as the NASA Technology Utilization Office.
6. Keep trying in all'of the above efforts and persevere. Iwill pray
for your success. , SR e
[The prepared statement of Mr. Lawrence follows:] -~ - -7
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The Pioneer Spacecraft, which encountered the planet
Saturn last summer after years in space, contained instruments
which Analog Technology Corporation (ATC) had designed, developed
and fabricated as part of its main thrust in the high-technology
aerospace business. It is ironic that these and other instru-
ments which the company built during the first tem years of
its fifteen-year eXistence continue to generate material for
Ph.D. dissertations, while the organization that created them
almost disappeared and the majority of the large technical
cadre has diffused into industries, many of which are totally
unrelated to space technology.  However, the volatility of
small companies and the migration of experienced personnel
who transfuse Government-sponsored technelogy inte other fields
of endeaver is one of the principal and unsung benefits result-
ing from the Government-small business relationship.

Since ATC is no longer .cencentrating its energies in the
Goverament-sponsored R and D arena, there was a certein reluc-
tance on my part to appear before this committee. That ATC
has survived is due in large measure to the fact that we are
still selling and exploiting technology:and abilities honed on
Government-funded projects, and in acknowledgement and appre-
ciation of that support;,, I -decided to appear.. The story of the
successes and problems faced by ATC in its tempestuous fifteen-
year history are certainly relevant to the quest of this com-
mittee.

ATC was founded in 1965 by three: principals, all filled
with idealism, enthusiasm and motivation to succeed and prosper.
While not isclated among small business, these virtues are among
the underiying ressons why small companies generally accemplish
far more with a given R and D dollar than large, established
firms. We had left the Cal-Tech Jet Propulsion Laboratory
after dlmost a decade of work in guided missile systems and
key participation in the fledgeling space-science instrumeat
field. Large business pressures to force instrument development
activities out of JPL and into industry were among the reasons
for our startup.

In the first year we functioned successfully as consultants
to major aerospace corporations, and after building our reputa-
tion by designing exotic power supplies, custom signal-processing
elesctronics and specialized data systems under contracts from
various universities and NASA centers, we attained our goal as
first-tier contractérs for the design, development and fabrica-
tion of complete scientific instruments. A partial list of these
accomplishments is.attached to this statement.
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i ciation of that support, I decided to appear. The story iof the
successes and problems faced by ATC in its tempestuous fifteen-
year history are certalnly relevant to the quest of thls com-.
mittee.

b ATC was founded in 1965 by three prlnc1pals, all filled
; with idealism, enthusiasm and motivation. to succeed and prosper,
¢ While not isolated among small business,.:these virtues are among
- the underlying reasons why small companies generally accomplish
far more with a given R and ‘D-dollar than large, established
. firms, We had left the Cal-Tech Jet Propulsion Laboratory-
after almost a decade of work in guided missile systems and
key participation in the fledgeling space-science instrument
field. Large business pressures to-force instrument development
activities out of JPL and 1nto 1ndustry were among the reasons
for our startup.

In the first year we, funct1oned suceessfully ‘as consultants
to major aerospace: corporations, and after-building our reputa-
tion by designing- exotic power supplies, cuistom signal-processing
electronics and-spécialized.data systems under contracts from :
various universities.-and NASA centers, wWe'attained-our goal as
first-tier contractors for the desiga, development ‘and-fabrica- - -
tion of complete scientific-instruments.: A partial 11st of these
accompl;shments is attached:to this statement. -
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In 1968, we had profitable .sales of almost $I.5 million,..
It shouid be realized.that while.the.overall NASA budget was -
still building during this period, the majority of.funds were.
going into the Apollo Program, and the number of small unmanned
scientific spacecraft programs were already declining. This
reduction in spacecraft contracts reduced oppertunities for . -
small companies and caused many large compakies to refocus their
attention on space-instrument development programs which, while
fewer in number, were 1ncrea51ng in cumplexlty and cost.

In 1969, with a staff of appraxzmately 65 seasoned people,

we competed agalnst the combined team.of TRW-Perkin Elmer-.

Beckman for the privilege of developing the JPL Viking Mars : i
Lander gas chromatograph/mass .spectrometer {GC/MS). Due to . - : e
the highly technical nature of. the RFP, the fortitude of the JPL
technical officers and Source Evaluatlon Board, we won the con-

tract. While the REP; Statement of Work called for a subsequent
single-source contract for the bulld of the fllght hardware, -
. the resulting contract did not.

In this period, through personally guaranteed bank Ioans,
we zcquired equipment -and immediately increased the technical
staff to a peak of 230 people. . Within -two. months. of ‘contract. .
award, Congress slipped :the.Viking Program two years, the funding .
was, drastzcally reduced, and our role as system contractor was .
altered to that of design support fo¥ JPL. We reduced the staff
to about 170 people, and in the next two years, under JPL direc-
tien, we designed 90%, of the GC/MS electronics..four. times.
In early 1971, under- pressure from..the NASA Langley Viking:.’ . :
Project office and,.in contrast:to the:original. REFP:Work State-
ment, JPL let an RFP for.the build of the flight hardware, and-
this time ATC faced the . team. of Litton-Perkin Elmer- Beckman.,-.
Altheugh-we formed a team with some major companies,:after te--
peated cost proposal submissions, we lost the job. At.this time,
an extensive review of.the:BC/M5. project was conducted and the
Review Board concluded thati.the project schedule could not be..
successfully attained without: ATC!s.participation. in. the. BC/MS :
electronics design, Uvern1ght, we were under contract teo Litton o - .
to complete the design and packaging of all the GC/MS electronics.
In the post-award negotiations-between JPL,: NASA.and: Litton,
Litton's costs started to escalate: from.$14.million to $18 nillion.
NASA Langley cancelled the. first.prototype-units.-to.reduce costs,.;
and opur subcontract with Litton-was. immediately-terminated. Although
we were accused of lacking management depth,:it-is a matter of . :
record that ex-ATC. employees . suhsequently assumed the, majorzty
of key management -and design roles-at all of our competitors’
companies. The GC/MS project actuals, ran.-out to_ an 1ncred1b1e
and unnecessary $44 million.
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Cur efforts to, obtain a contract to build, the Viking. tape- .
recorder electrunlcs weTe also.fruitless with the Source Eval;
uation Board making the conflicting statements that:.our electronl-c
design concept was too sophisticated and: advanced to be committed
to a mission-oriented program, yet criticizing us for lack of
understandlng since we had not built MFlight . .Tape Recorder Elec- .
tronics" We were tald .at this time to stay away from the blg
ones.

At the urglng of Martin- Marletta orporatJon who became
the prime contractor.for the Viking Bus and Lander Vehicles, . .
we submitted several proposals for other, scientific 1nstruments.h
These instruments.were contracted in a packapge deal for an un-
disclesed price to our former GC/MS Phase I1 team member,
Bendix Aerospace. . . . . . o

As we hear news. reports thls week of Vlklng II's batterles
finally giving up, .cur company,. for all its problems, is .still
paying off a §50 000 settlement .on facxl1ty leases that were
incurred in the performance of the Viking GC/MS project, .When:
the final value .of the obligation becameé known in 1974, JPL re- .
fused all respensibility for the debt, and invited us to challenge.
tﬂe law firm of O'Melveney and Myers to. establlsh the 1ega11ty of
the claim,

In the years following 1971, we sold a commercial product
line¢ to pay off our bank debt, _reduced our staff toc about 3§
peaple, and searched for funds to further develop our technology..
In writing co-proposals with the.. UCLA-Medical Center and.the ’
City of Hope, the proposats were judged by NSF as being too .. .-
engineering-oriented, and by NIH.as too research-oriented. When
we were finally about to receive an -award for a revised proposal
from NIH, the Nixon administration 1mp0unded their funds, and
the contract did not materizlize. In 1975, we wrote our last.
major space-science proposal to a former customer, who f1nally
told uws that although the proposal was technically superior and:
the price was competitive, they were going-with a big company . .
in the hope that that organization.would. absorb the cost over-.
runs on the fixed-price. contract. HA! . . )

We then attempted to attract prlvate venture capltal to
provide development capital to. enter.the analytical-instrument
matketplace., With depleted incentives for small business invest- -
ment and the bad market experiences:of the late 60's and theé, fact.
that virtually no new small, high-technology.stocks were issued
in California between 1971 and 1975, this search was useless. We
then turned to-the banks and obtalned $325,000 . in.two stages,of
SBA-guaranteed.loans collateralized. by.the company's assets and
the real-estate. holdlngs of. the two prznc1pal shareholders company
officers.’ ; . - . .
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We srmultaneously continued ‘td Seek Government funding to
commercizlize oUr ‘mass spectrometer teéchnology, anéd with the-
help of seed money from the NASA Technology Utilizationm 0ffice -
and the assistancé of personnel'from NASA Langley Research
Center, we received a contract ;fo develop and build an Automsted’
Trace-Gas Analyzer, an Air Pollution Analyzer. This contract,
funded by four different Government agencies and a larger rumb et
of offices, proved to be the most interesting of all the contracts
fulfiiled by our company. As the contract definition and costs
expanded due to requlrements of thé different agencies, NASA
found itself exposed to a significant portion of the project-
costs when it had originally started out with a seed contribu-
tion. Needless to say, ATC becdme very wisible at NASA head- -
quarters and among top-level NASA Langley management. When NASA
Langley realized our financial problems, they assigned some first-
rate talent to break loose our contract withhelds and resolve
aur shozt-term cash-flow problems. The contract provided for
development of ‘the ‘entire autbmated mass spectrometer system and -
delivery of six (§) complete systems in addition to the proto- !
type, for a total cost of $1.8 million. Its 'techmoldgy impact
on the commercial market is onrly mow being realized, but will-
still be of significance when the Viking GC/MS is 1ong forgotten.
1 should point out that this technology was also due to an in-
vestment of $375,000 based on ATC'S retazined earnings and bank
loans. i .

Through the 19?6 77 pernnd and c01n51dent w1th the NASA -
Langley contract, we werée experiencing nzrked success with one’
of our products and partial success with another.)  The market-
place dictated some further development expenses of -the latter
product, and we again attempted to obtain private venture capital
to meet our commercial backleg (zbout’ $170,000) and to compiete
this product. We “could not factor the purchase orders bhecause
of the SBA assignments and private venture people were comcerned -
that their capital would be pre- empte& by the SBA. ' In October 1977,
when we obtained the support of a private consortium andé an SBIC '~
who would immediately invest $330,000 combined with a means for
further investment, the SBA’ refused to subotrdinate its debt posi-
tion to the consortlum on the premise that jt was illegal because
of the 1nvolvement of a federally chartered SBIC.

In the spring of 1978, as we wére completing fabrlcatlon of
the Model Z001 Mass Spectiometers for NASA, the SBA started to
withhold the contfact progress payments that were coming from
NASA and stated they would continte this practice.’ In despara-
tion, we initiated contacts to sell our commercial product lines
to prevent the imminént foreclosure. We' 5061d cur Electron-Capture
Detector product  line te Valco Instriments-of Houston, and, most
significantly, our Mass-Spectrometer’” technology to Ut of Sunnyvale,
California, w1th whom we have an ongoing business relatlonshlp
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When informed of .the details of :the-sale to UTI and UTI's
willingness to assume ATC's SBA.loan, the SBA agreed to the terms
and stated they would.releasé ATC and the second trust deeds of
the ATC principals; however, when the final documents were 51gned
in August 1978, they altered their position, and as a result, they
5till retain second trust ;deeds on.our homes as collateral om. the.
loan which UTI assumed.: Interestingly, .the terms.of this loan
have been renegotiated w1th UTI once and are .about to change’
again, without consent from the guarantors.

The -sales to Valco and UTI paid -off the loans and cred:tors'
and left ATC as a clean company with positive net worth and re-:
sidual technology. . The trauma -of .the .events over the preceding’
years had severed a 20-year relationship.with my former partner,
and in late 1979 -1 raised: EQULty capltal and bought hlm out.

ATC today 'is still a. hlgh technology ‘company, - and is focussxng
its energy and capabilities .in contracting development. services
to companies in the analytical-instrument industry and.in direct
OEM product sales to the same. types of.firms. . The paperwork,
preparaticn, and expense to accomplish this is far less than
dealing-with the Government andsis aided by our customers' ack-
nowledgement that we must make a profit.. We are also working,
.on application of our .technology base uto other analytical-

instrument disciplines and.to custom industrial .control systems ..

utilizing our data system and mass spectrometer experience.
We are still generating new product ideas, fulfilling require-
ments that the major instrument companies are passing by. .

Why aren't we st111 pursnlng Gnvernment contracts? The
vigorous accomplishments of ATC were due in large measure . to
Govermment sponsorship and to an.extent, we.are grateful. The
small company must always. face the ”Transfer of Responsibility"
(my term) syncrome when trying.to obtain major Government con- ..
tracts, Let's+face.it; very few Government administrators
bucking for thewmext .GS grade which may determine their futuré .
and/or retirement benefits are going to .risk exposure to them- . [
selves and their superiors. in. ‘the event a major centract, let to
a small company goes awry. If the same contract goes afoul
with a major contracter, it is more credible to say if that
contractor, with his infinite Tesources, . couldn't accomplish
it, who could?

The very : concept of the word "setasldes“ dennteS What frs

is: the leftovers.. . In many cases, the proposal preparation costs  .

are not much less .on $1DD 000. jobs than on $12 million jobs.

After disallowances ang cnntract cost-withholds. (at .times the.
Government was holding $100,000 or better of our meney and, 1ntere5t
is not an allowable expense), our typical yield was about 1.8%
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after tax on gross sales; ‘which was-a typlcal‘lndustry ‘expéTience’
in the early and mid-70's. “While theré are somé good profits '
to be made on fixed-price development, it 'is a risk beyond the
ability of the'small Company. Well-financed lar¥ger companies
statistically "gambie’ on the fixed- pr1ce ‘development ‘contracts
with the knowledgé that what they losé on-one, they'll recapture
on another, and they will certainly get well on the follow on
manufactur1ng contracts. - o

Another problem with high- technology contracts certa:nly
in azerospace, is’the requirement for malntaxn1ng conslderable
staffs of peeple whose duties centér on various “types of re-
porting, gquality- ‘dssurance, and parts rTeliability. The cost
of these activities runs from 25% ‘to 60% of dlrect product cost,
depending upon what agency you're working for. 'These 'reporting
requirements grow out of the necessity to "protect” everybody
within the system and stem ‘from- the “'Transfer ‘of Respon51b111ty"
syndrome. Nobody 'éyer wints to admit: what' they cost.’ ‘If you
don't maintain these persannel on your staff, the Government
considers you unqudlified, ‘and yet everybody balks ‘at your over-
head costs if you malntaln “them between contracts.

In a preface remark to my recommendatxnns offer, 'I wuuld
submit that this country built up a technology bank account
due to the Government-sponsored development that occurred
becazuse of the asrospace requirements. - The Governient induced "
acceleratior in the development of electronics, and materiels
technology gave us a leading edge which for some time contributed
toward & reduction in our country's balance of payments. While
this may not seem relevant ‘to ‘small ‘business, I .am aware ‘of
many companies in the $3-§20° million range who are doing more
than half their annual sales overseas. ‘The lack of investment
incentives and decrease in ‘Government-aided technology develop-
ment have vastly depleted this technology acceount, and this will
impact our esconomy ever more in the neXt few yedrs. - Germany, -
France, England, ‘and Japan are highly ‘involved with stimulating
their technology companies. It is time -that we heed this and
redirect our efforts to Stimulate technology. . Aid to thesmall-
companies will yield “the fastest results. - -~ B

b

My recommendations ‘aré ‘as follows:

1} Do everything possible to encourage the formation of
venture capitdl for small coempanies. -~ This would ‘include
immediate direct tax credits upom investment;, reduced .
capital gains tax and a total tax moratoriuim on “subse- .

.quent profits which are reinvested. - The fledgling 7"
companies*® profits ‘might be tax free for the first-
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-eight years. In the event of infant mortality .of a

new enterprise, ‘an ‘additional .tax-credit might be allow-
ed to ease the losses. and.encourage further-investment.

The "set aside"” program must be expanded to have real
meaning. Small companjes, should be .encouraged to bid
on'major. Governmént contracts and efforts made to
lessen the” "Resp0n31b111ty Tfansfer"™ syndrome. This ' -
might be aided by pre-RFP- Surveys which establish

the. validity of a company's technical: capabxl;ty be-" *
fore expensive proposals:.are generated: The 5BA could

be used as a direct source of low-interest funds to

provide equipment acquisition, working capital, etc.
While this has been. done for "Minority Owned" Enter-
prises, it has been non-existent for Dther small
h1gh technology companies.

Reduce cash-flow requ;rements of small companies, by,
providing advances on céntract payments. The Govern:'

" mant cycle time on progress payments’ typlcally TUuns

90-120"days, and we always had - tc borrow to bridge”
the gap. Wlth short-term money at rates in excess'of
20%, this is even more 1mportant.

Whlle stock optxon plans may have : been wnldly m1sused
in the new-technology growth craze of the.60's, they:

‘were. nevertheless a key factor. in the acqu151t10n of

the sharp and ‘eager capability required . for staffing

“a new enterprise., The tax-law restrictions have ob-.

literated this 1ncent1ve “and should be reSC1nded for
small”’ companles.

G1ve the small companJes rzghts in Government sponsereﬂ
technology ‘for a ten year period following disclosures
The Government can't do anything with it, and the entre-

- preneurs and thedr prospective investors will be en-
. couraged to move the technology to the ‘commercial

marketpiace. ATC-was able to_sell.its mass spectrometer
technology because it declared its .patents going into |
the NASA Technology Utilization. contract. Expand

the scope of effort and amounts of money avallable to
organlzat1ons such as the NASA Technology Utilization

. 0ffice,

Keep trying in all of the above efforts and’ persevere.
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JAMES L. [LAWRENCE, JR.;, PLEL
'PRESIDENT o
ANALOG TECHNOLOGY CORPORATION

Jim is a2 founder of ATC and was. Execuflve Vlce Prestden+ and
gGeneral Manager from the Corporationts Incepflon -in 1965 untld
May 19279 and In that ‘pos[tion: was responsible for all engzneertng
and manufacfurlng projec+s. During +his pericd he:managed the-
Company's growth to sales in excess of $4 mlllion = year and a
peak employment level &f:230 people. Jim deslignad and In511+u+ed
many effectlve cost-performance evaluatlon:systeis,;" managed many
of the successful proposals that were vital to business acquisi=
tion, and was responslble for all project cost’ estimates. HE es-
tabllshed contraét definitions and parficipated in all” the com-
panies confract negotiaticns. As Presfdent of ATC Itm s respen-
sible for the overal] conduct and profitabl ity of the buslness.
His primary dutiés currently .inelude customer contact, generafion
c% new business opportunifles fo Tnsure the companles growTh and
acquisitton of gapltal to susTaln that growfh.

A research englneer with an ex+ens|ve backround in space In-
strumentation andmisslie systens, Mr. Lawrence’ has: been associa-
ted with all of.the Company's programs. For a 5|gnlfican+ par+ ‘of
the Company history he spécliallzed 1n clrcult design of program-
mable, clesed-loop high-veltage power supply . 5ys+ems..He fs of‘ten
requested o provide consultation’'on scientific.Instrument, programs
by outslde compéanies and Iaboratoriés, and was a co- experimen+er
with Dr. Conway Snyder and Marcla Neugebauer of JPL on 2 plasma
spectrometer for fthe 0GO-E spacecraft: Most recently, as Program
Manager, Mr. Lawrence ded..the ‘development of the ATIC Model 2001
Mass Spectrometer Sysfem ‘and made significant contributions.to the
electronic designs and system mechanlzatlon:In addlilon to lrnova-
tive methods for fabrication.of the Mass’ Fllter which led to sev-
eral patents. He.also:led -the design and lnTegraTlon effort that
allows ATC's Control:-and Data Sys+em to functlon a5 & plug ln'
additlon to al! exlsT!ng UTI 1OUC Mass Specfromefers.

Jim wes previously at Jet Propulsnon LaboraTory for 8 years,
as Englineering Supervisor of the Interplanetary Instruments Group,
he directed the development of .low-energy plasma instruments and
low~field magneTome+er5. Among them was the vecter:helium magnet-
ometer that successfully measured the |n+erplane+ary magnetlic fleld
traversed by ¥The route to Venus and Mars. Earlier, as Senior Re-
ssarch Engineer, he developed a solid state electrometer and auto-
matic scale factor dewice for [inear compressicn of seven decades.
He was also co-developer of the solar plasma instrument for
Rangers 1 and 11. For several years Mr. Lawrence was with the
Guidance and Control Division of JPL. He déveloped analog guidance
and warhead arming computers for various missifes and over a 2
year .perlod, supervised the guidance computer integraticon and
R&D firings of the Sergesnt Missile.

Jim recelved a B.S.E.E. from +he University of Illinols (1957}
and did gradvate work En engineering at UCLA. He has since com-
pleted many business and management courses at UCLA and at the
Caltifornia Institute of Technology. He has three patents to his
credit with a fourth pending and is & registered professlanal
englineer In Callfornia.

He has authored several papers and articles on space instru-
ment design and appllication. His avecaticnal Interests Tnclude
music, flylng, skliing and automotive restoration. Mr. Lawrence
is a veteran af four years service in the U.5. Navy froa June
1948 to May 1952. He 1s a member of the La Canzda Unlted Methedist
Church Sanctuary Chelr and a trustee of that church. He 1s also
acflve In the Glendale Community Chorale. :
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A PARTTAL LIST OF PUBLICATIONS AND ORAL - PRESENTATIONS

c. Josias, J. Lawrence "An Electrometer For Use With Scientific

-Space. Instruments”, IEEE Transactlons on Nuclear Sc1ence NS-13

No, 55 25~36 (1966)

D. Lawrence T. Harrrngton, J Lawrence, C. J051as,:"An Instriment
for Measurements of Auroral Electrons and Protons', YEEE Transactions
on Nuclear Sc1ence, NS 10 (1), February 1971 pp. 237 248.

J. Lawrence; 'D. NDTTlS, J.: Bynn, "An ‘Absolute Magnetometer for the

‘Measurement of Interplanetary Magnetic Fields", Journal of Geophysical
Research 1964

J. Lawrence; “Surveyor A Plasma Detector" SPS 37-13 Vol. IT,

- March, 1962. Jet Propulsion Laboratory.

J. Lawrence, "“Solar.Corpuscular Radiation Electrostatis Analyzer
SPS 37-11, ‘Vol. I, October . 1961.“ Jet Propulslon Laboratory.

J. Lawrence - "Mariner B. Plasma Probe: SPS a? 14,-Yol. 3,
March 1962, Jet Propu1510n Laboratory

C. Josxas, J Lawren:e, F. Schutz, P. Smith, "Electronics'for the
nimbus 4 Backscatter Ultraviolet: Instrument“ . -

€. Josiag, J. Lawrence. et al, "An Experimenter’s Handbook for
Space-Instrument Design", June 15, 1966. Prepared: for Hughes -
Aircraft Company, Space Systems Division. : MR :

C. Josias,.L. D. Bowman, .J.A. Collins, J.L. Lawrence, F.. Schutz, -
“"A Study of Instrumentation for a Gas Chromatograph Using Flame
Tonization Detection”-- Final Réport, submitted to NASA Ames.
Research Center, DedembeT 5, 1965,

C. Josias, J. Lawrence et.al, "Operating and Maintenance Manual for
: the ATC Model 11Z Leak Detector {Gas Chromatograph)', September 1965.

C. Josias, T. Harrington, J. Jodele, D. Lawrence, J. Lawrence,
J. H. Marshall, '*Handbook for the ATS-E Auroral Electrons and
.Protons Experiment", prepared for the University-of:Califormia
at San Diego, 1968. -

J. Lawrence, 'J. H. Marshall, T:”M. Harrington, “Experiment Require-
ments Document For The A-IMP H & J Electron Isotope sSpectrometer”,
prepared for the California Institute of Technology, 23 September 1969.
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13. J. Lawrence, J. H, Marshall; T. M:hHﬁrriﬁgioh,'"Oﬁerefioﬁ'aﬁd‘
Maintenance Manual for the Apollo 15 and 16 Gamma-Ray Spectrometer”,
prepared for Manned Space FJight Center 1970

. J. Lawrence, C. Josxas '“ALSEP Study Report Magnetlc Control »
Power Distribution, Seisiometer Evaluation, Long-Line Pulse Trans-
missicn, Science-System Interfaces", prepared for Space General
Corperation, November 1965.5 . . .

15, J. Lawrénce,='MAD A Dedlcated Computer Controlled System For; The
Acquisition, Analysis and Dlsplay of Data From Laboratory Tnstiu-’
ments', paper.presented to Amer:can Chem:cal Socnety, Florlda
Sect:on July 1976 R E . .

16. J. Lawrence, "A New and Unique Current-to-Frequency Converter
paper presented to: American Chemlcal Soc1ety, Flor:da SeCtlon
July 1976. . . :

17. €. M:-Judsom, C. S. .Josias, :and J,-L.-Lawrence; Jr., "A Small .
Computerized_MaSSMSPBCtrometcr For The ‘Automatic Determingtion ‘ef .-
Trace Comnstituents in Gas™, presented at the Pittsburgh Conference
on Analytical: Chem1stry and:- Appl:ed Spectroscopy, February 19770.

18. J. L. Lawrence, Jr., J. J. Baum, "OperaL1ng and Maintenance Manual
For The ATC Medel 240 Wide- Range Electron- Capture Detector"
Analog Technology Corporation, November 1974, E

19. J. L. Lawrence, J¥:, and J. J. Baum, "'Operating Manual For The -
ATC Model-160A Membdry,” Analyzer ‘and Dlsplay (MADJ" ‘Analog Tech- -
nelogy Corporation, December 19755 v [

20. C. Snyder,; Mo Neugebauer . Lawrence, A ‘Plasma’ Spectrumeter_'”
for the OGO-E’ Spacecraft“ Proposal accepted and funded by the o
National Aerdnazutitics-and Space Aamlnlstratlon, 1964. T

Z21. C.M. Judson, James L. Lawrence, Jr., Conrad -S. Josjas, and
’ Richard A. Suchter, 'Mass Spectrometer For Trace Analysls"
Annual Conference on Mass Spectrometry, 1978.°
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Mr. Luoyp. Yes. Thank you very much, Jim.

Let me ask you a question, and I am sorry we-are out -of time; be-
- cguse I am interested in the areas you are talking about. Do youithink
- that part of the problem, though, lies in the fact that the big corpora-
* tions, the Littons, whoever:it may be in the aerospace industry, that
. they tend to keep complexity into the system in order to keep youn out?
- Isthat possibly the situationt? . - .- . - . oo o

Mr. Lawrexce. Well, if one sees and reads the boilerplate in the pro-
posals and things we responded to, I think a 1ot of it was eontrived to
make it harder for the small company: .. . T
. As to big company capability I consulted for places like TRW and
Xerox and Aerojet Geéneral, When you got down to the basé of the
project, you had one or two guys maybe 114 years out of school in
the backroom surrounded by an administrative staff of the project of
" orders of magnitude of people, and there is no more capability in many
* cases within those companies, and they can’t really touch.

Mr. Lroyp. T understand that, but do you think there is a direct
attempt on the part of the ma.nagement of these large corporations
to stile companies such as yours by way of Governmeént regulations,
people who deal directly with the contract people in the bureaucracy,
taking them out to dinner, whatever it may be, and eventually in-
fluencing them not to consider other companies. In other words, to
influence them on area. I think the regulation should be changed. So
that you have to have 2 number of dollarg, # number of pages, and
this and that, and pretty soon when the stack gets so high you are
buried and are unable to compete, and they are still competing, al-
though in reality they are not competing unfairly because they are
not guaranteed the contract. It is just by process of elimination. The
‘person who has the most money in the poker game eventually wins.

Is that correct? f j

Mr. LawseNce. You are absolutely correct. In both phase 1
Viking—there have been other contracts I could talk about, some that
recently went on with some equipment for the Navy—but many of
those elements that you identify are all there, They are all there.

Mr, Liroyn. Do you think that perhaps we should have some sort of
a law or contractual situation which says that you must identify and
see, then we get into the bureancratic situation, identify every involve-
ment that you have, In other words, we have now a deal T think it is
-$100 or $35 or $50—I don’t know what. it is—if the contractor takes
you out and spends more than 25 bucks—you cai’t even go to dinner
in Waghington, D.C. on 25 bucks—but if he does, then he is supposed
to make a revelation of that. Does that mitigate against people like
yourself ? _

Mr. Lawgrexce. I don’t really believe in this. If you can buy a man
with a steak dinner he is not worth having. In my years of experience
I have found that, you can get out, you can talk to people, you can
meet them. As big as bureaucratic as Washington there is still an in-
dividual in a room somewhere you can go and talk to if you have
the patience to find him. However, there is little doubt that the heads
of major Glovernment agencies are willing to converse directly with
representatives of big companies, whereas they wouldn’t bother with
the president of small firms.
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. Mr. Lroyp. Maybe we need that data bank they were talking about.
. Mr, Lawrence, I do feel that there are requirements that are laid
down in structuring the capabilities that people must have to do the
job that are vestrictive to small technology companies getting into
those areas, and they are very clear, There were things that happened
in the course of this proposal that wounld curl your hair, but I don’
know. I think primarily what legislation can do, the biggest thing
that we can promote is capital formation so that small companies
can get into that marketplace and get the help they need to get there.
That is probably the thing that would help us most, access to money
and access to funds to do the development that must be done.

{ Mr. Lroyp. Mr. Lujan ¢ :

. Mr. Luyaw. I have no questions,

. gﬂfr. Lawrence, Thank you very much. We appreciate all being here
today. '

* The meeting is declared adjourned until & call of the Chair.
[Whereupon at 1 p.m. the hearing was concluded.]




. . -




- TUESDAY, TUNE 10, 1980 e

HOUSE OF' REPRESENTATIVES, :
COMMITTEE oN SCIENCE aND ‘TECHNOLOGY, '
SUBCOMMI'ITEE o INvEsTiGaTTONS AND OVERSIGHT, ©
‘SUBCOMMITTEE ON -SCIENCE;" RESEARCH, AND TECHNOLOGY, -
Washmgton, D.O. -

The' subcommittee met, pursuant o notlce at 1:20 p.m., in’ room

pres1d1ng

Mr. Lroyp. We will come to order. T

. I welcome you this afternoon to discuss a very 1mportant sub]ect
namely, small, high technology firms and innovation. I particularly
‘would like to welcome my fellow colleague; George Brown, the chair-
man of the Subcommlttee on Science, Research, and Technology, who
‘has joined me in these imiportant hea,rmgs o

I remind you that in'my. oplmon, the expert 1n Congress happens-,

to be Mr. Brown.

I am sorry, but I thmk we have to leave and Vote agaln—but Iet.’

finish this.
. 'This is the first day of 2 days of hearmg% in wh1ch we will discuss
some of the conclusions and recommendations of the report entitled

“Small, High Technology Firms and Innovation.” That was prepared

by my Subcommzttee on Investlgatlons and Oversight.

. These conclusions and recommendations were the result of five field
hearings held in Appleton, Wis.; Long Island, N.Y.; Patrick Adr

Force Base, Fla.; Albuquerque, N M. s and Pomona Cahf o
- Tam pleased to say this report has Just been pubhshed and is avail-

able at the tables in the back of the room. We have found that small,
high technology firms have comp1led an enviable record of innovation, .

Small firms produce about 24 times as many innovations per R.-& D.

dollar as do large firms, Yet they receive only 3.5 percent. of the total

Federal R. & D. obligations.

- These small firms have higher rates or product1v1ty and create new“
jobs at far greater rates than new firms. We have also found that. Goy-.

ernment agencies do not take small firms. seriously, and do. not:give
them fair consideration for Goveinment contracts..In fact, ma,nmade
barriers are the greatest inhibition to innovation.

high technology firms in Federal R. & D. procurement; a patent pohcy

that is costly, fume consiming, ‘and encourages htlgatlon management ..
techmcal and ﬁnancml ass1stance programs that do not . adequately
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Some of these barriers are lack of effective participation by small
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provide the “hands-on” in-depth assistance that small, hlgh technologfy
firms need; tax policies that discourage innovation by making it d
ficult to‘secure needed capital, attract talented management and retain
sufficient earnings; and excessive regulations that divert needed re-
search funds into costly and ‘time-consuming regulatory compliance.

Qur subcommittee has made definite recommendations to alleviate
these barriers, and it is imperative, not only for Congress, but for the

administration to take definite steps-to foster the development of small
high technology firms,

%?oday, we w111 be hearlng from five witnosses who will discuss man-
agement, technical, and financial assistance programs. One of the rea-

-sons for the fallure of small firms is the lack of managerial expertise.
Another reason is the lack of access to technical information services.
And, of course, there is the ever-present reason due to a firm’s inability
to secure needed capital.

If appropmate and timely assistance is provided to small firms, 11:
will greatly improve the capabilities of these firms.

F k forward to these hearings, and again, I Welcome all of you
here today. : . -

* Mr. Brown, would you care to make a statemenﬂ ;

Mr. Browx. Let me abbreviate my statement consudera.bly _

First of all, I think you are to be congratulated for initiating this
- series of hearxngs, which has been extremely useful, T think, to the

full committee aswell as to both of the subconumttees E

The recent, editorial in the Washington Post noted, and I quote:
“ American prOductlwty dropped like a stone last ear—and no one
has yet been entirely able to explain it.” I cannot offer, nor do I think
there are, any simple solutions to this dilemma.

But I.can say with assurances that investment in mnovatlve tech-
nologies and high productivity industries can serve as a framework
for increased productivity and a buffer against inflation and some of
our other economic ills. Qur country’s record of technological innova-
tion over the past several decades and the resulting national economic
and social benefits derlved from our innovative talents are accurate
testimony to this. - '

Those of ug who have partlclpated in hearmgs and symposm on
innovation and productivity are aware of the many significant and
innovative eontributions high technology small busmesses have made
in advancing our national economic goals,

Unfortunately, not everyone has recognlzed this relatlvely unta,pped
.potential in the entrepreneurial spirit and i in the technlcal strengths

* of our Nation’s small firms.

Mr. Chairman, the importance of 1nnova.t1ve small busmess in main-
taining our economic vitality, improving our social Welfare, and
assuring our national security cannot be understated.

You are to be congratulated for your foresight and leadership in
highlighting small business. I look forward to our continued coopera-
tion in this area. ‘

Mr: Lxoyp. Your complete statement rvnll be made part of the record
without objection. -

[The prepared statement of I—Ion George E. Brown, Jr., is a8
follows:]
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SMALL*HIGH TECHHOLOGY -FIRHS -
 AND INNOVATION =7 =

I WANT FIRST TO THANK JIM LLOYD; CHAIRMAN OF THE. SUBCDM-
2 MITTEE ON INVESTIGATIONS AND UVERSIGHT FOR THIS OPPORTUN!TY

‘7o COOPERATE ON INNOVATION AND HIGH- TECHNOLOGY .SMALL BUSINESS.__

Y SUBCOMM]TTEE ON SCIENCE, RESEARCH AND TECHNOLOGY HAS BEEN.
CONCERNED wITH ALL ASPECTS OF INNOVATION AND PRODUCTIVITY; i
AND YOUR FDCUS N HIGH- TECHNOLOGY SMALL BUSINESS THROUGH A .
SERIES. OF FIELD HEARINGS AND A REPORT 1S A WELCOME COMPLEMENT
TO. OUR ACTIVITIES. o ‘
A RECENT EDITORIAL IN THE HASHINEIQN_EQSI NOTED, AND I

QUOTE, "AMERICAN PRODUCTIVITY DROPPED LIKE A STONE LAST YEAR ==
AND NO ONE HAS YET BEEN ENT[RELY ABLE TO, EXPLAIN IT”.* I CAN:;L‘

NOT OFFER, NOR Do [ THINK THERE ARE ANY SIMPLE SOLUTIONS o §
THIS DILEMMA. WHAT I CAN SAY WITH ASSURANCE is THAT INVEST=
MENT IN INNOVATIVE TECHNOLOGIES AND HIBH PRODUCT!VITY INDUSTRIES
. CAN SERVE AS A FRAMEWORK FOR INCREASED PRODUCTIVITY, AND A |

: BUFFER AGAINST INFLATION AND SOME OF QUR OTHER ECONOMIC ILLS.
OUR COUNTRY k-] RECORD OF TECHNOLOGICAL INNOVATION OVER THE PAST

. u&SiLLULSIQN_EOﬂ January 31, 1980, A-20.
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SEVERAL DECADES AND THE RESULTING NATIONAL-ECONOMIC AND SOCIAL )
BEWEFITS DERIVED FROM OUR INNOVATIVE TALENrs},AREcACCURATE
TESTIMONY TO THIS, ST T T g

THOSE OF US WHO HAVE PARTICIPATED IN HEARINGS AND SYMPOSIA
ON INNOVATION AND PRODUCTIVITY ARE AWARE OF THE MANY SIGNIFI-
CANT AND INNOVATIVE CONTRIBUTIONS HIGH TECHNOLOGY SMALL BUSI-
NESSES HAVE MADE IN ADVANCING OUR NATIONAL ECONOMIC GOALS.
UNFORTUNATELY, NOT EVERYONE HAS RECOGNIZED THIS RELATIVELY
UNTAPPED POTENTIAL IN THE ENTREPRENEURIAL SPIRIT AND IN THE .
TECHNICAL STRENGTHS ‘OF OUR NATTON"S SMALL FIRMS. o

- FOR EXAMPLE, A STREKING DISPARITY APPEARS TO EXIST BETNEEN

THE CAPABILITIES OF HIGH TECHNOLDGY SMALL BUSINESSES AND THEIR

UTILIZATION BY FEDERAL AGENCIES. SMALL BUSINESSES RECE!VE -

Y IZLATIVELY MINOR PROPORTION oF FEDERAL R&D FUNDS -< ONLY 3% o

PERCENT, WHILE ABOUT 64 PERCENT OF GOVERNMENT R8D FUNDS G0
FOR DEVELOPMENT, USUALLY, INVOLVING LARGE INDUSTRIAL E:RMS."w
ALso FEDERAL PROCUREMENT POLlClES AND PROCEDURES D!RECTLY Oﬁ
INDIRECTLY:RESTRICT THE ‘USE ‘OF “HIGH- TECHNGLOGY SMALL FIRMS
IN CARRYING OUT FEDERAL AGENCY MISSION R&D REQUIREMENTS.
ADDITIONAL PROBLEMS CONFRDNTING HIGH TECHNOLOGY SMALL
BUSINESS, PARTICULARLY DURTHG THE CRITICAL START-UP EHASES,
WERE DISCUSSED DURING ‘A JOINT MEETING OF THE SENATE SELECT
CoMMITTEE ON SMALL BusINEss, ‘House CoMMITTEE ON SCIENCE AND

TECHNOLOGY AND HOUSE COMM]TTEE oN SMALL BUSINESS ON NOVEMBER 1 o

*  #Suatl FIRMS AND FEHERAL RESEARCH AND ﬂEVELEPMENT " A AD
Hoc InteracENCY PaneL. REporT To THE UFFIcE OF FEDERAL PROCURE-
MENT PoLicy, OFFicE oF MANAGEMENT AND BupceT, MarcH 1977.
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1379, THESE PROBLEMS WHICH WITNESSES. IDENTIFIED:INCLUDED: :..
THE RECENT ELIMINATION OF -FORMERLY QUALIFIED' STOCK OPTION:
PLANS; HIGH TAX RATES ON CAPITAL GAINS; OTHER TAX BURDERN'
ON SMALL BUSINESSES DURING THE START-UP. PERIOD; AND AVAILA-
BiLITY OF VENTURE CAPITAL IN THE EARLY R&D,EHASES.

ONLY RECENTLY HAS THE FEDERAL GOVERNMENT BEEN WAKING UP-
TO THE IMPORTANCE -OF HIGH'TECHNOLOGf SMALL FIRMS. RECOMMENDA-
TIONS MADE LAST FALL BY THE PRESIDENT AS "PART OF HIS INDUSTR!AL
INNOVATION INITIATIVES DEMONSTRATE HIS AWARENESS OF " AND i
SENSITIVITY T0, IMPEDIMENTS FACING !NNOVATIVE SMALL BUSINESS.‘:
THESE ENCLUDED. INCREASING FEDEEAL AGENCY- WIDE SUPPDRT 'FOR -
SMALL RaD FIRMS J DEVELOPING SIMPL[FIED AND’ MORE UNIFORM FEDERAL
PROCUREMENT POLICIES AND PRACTICES AS A SPUR T0 INNOVATIDN:JN
ESTABLISHING STATE DR REGIONAL CORPORATIONS FOR INNOVATEON i'
DEVELOPMENT. To ASSIST ENTRE?RENEURS AND lNNOVATIVE SMALL FlRMS
IN OBTAINING START-UP CAPITAL; CHANGING SMALL: BUSINESS ADMIN—g
ISTRATION REGULATIONS TO PERMIT SMALL BUSINESS INVESTMENT L _'
COMPANIES AND PRIVATE SECTOR VENTURE CAPITAL FIRMS TO INVEST
IN SMALL BUSINESS. PROVIDING 'UNIFORMLTY 'TO FEDERAL PATENT
OWNERSHIP BY BUSINESS AND UNlVERSITIES AS INCENTIVES TO COM-. -
MERCIALIZE INNOVATIVE IDEAS; AND EXPANDING: NSF's. HIGHLY.
SUCCESSFUL SMALL BUSINESS INNOVATION PROGRAM IN FY 1981 AND
EXTENDING THIS PROGRAM 70 OTHER FEDERAL AGENCIES._ THE FRESI—
DENT ALSO SOUGHT RECOMMENDATIONS FROM THE SMALL BUSINESS com—\
MUNITY: AT THE- WHxTE Housk . CONFERENCE om SMALL'BUSINEss HELD '
IN JANUARY. -
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IN ADDITION,: A NUMBER “OF - HoUSE AND ‘SENATE COMMITTEES ARE -
ACTIVELY WORKING ON:-LEGISLATIGN TO PROMOTE SMALL BUSINESS™,
AND THE SMALL: . BUSTNESS :ADMENISTRATION ‘MAY..BE BEGINNING TO'RE-
ORIENT FTSELF TOWARDs‘HiGH'TECHN&LOGY;‘"'

f

FOR EXAMPLE: .= - + oy oo

o H.,R, 5607 (SVITH, Towa) - "SMAL&Q;gsINESS Iunovarion AcT
oF
(ENTIRE GMNIBUS-B1LL.REPORTED OUT.BY House SmALL BUSINESS
COMMITTEE BILL REFERRED ALSO TO HOUSE WAYS AND MEANS --
ITLE % B Cope AMEND?ENTS AND-70 HousE JUDICIARY i-- :
ITLE | 1 ATENT PoLrey

2§U (SMITH, IOWA) - "SNALL BUS[NESS 9E§EL0PMENT
(S '518 EETER ACTOF

(REPGRTED OUT oF HouSE SMALL USINESS COMMITTEE6 PLAN
GET ON CALENDAR; S, I8 INCORPGRATED INTO.S.
AUTHORIZATION BILL -- FOR CONFERENCE ON JUNE

o 3. 1560 (NELsoN, FLORIDA) - ”SMAL& ;aglwess INNOVATIGN ACT |

ﬁﬁﬂ&%éaﬁﬁﬁsc?ﬂ E%) ?”SAEE'SESE,ID‘EEK?E?) e 49y

83 ,

(AMENDMENT _TO CODE) REFERRED TO SENATE WAYS AND 1EANs
3ND ITLEjIV (REGULATORY FLEXIBILITY) REFERRED TO.SENATE
UDICIARY

o S, 604 - ”SMALiggggiNtés'PAPERWORK Cost RElMBuRsRMENT et o

TICIPATION CT OF

o H, R, 3011 - ?SMALL'BUSINEﬁs BUREAU PRPERwoRK Cost:Par- . ¢
(N0 -ACTION YET) . R

o H.R. 5313 <. "SmaAtL Business:ReD INCENTIVE AcT” :

(8, °419) L (No ACTION YET) o
o H.R. 2952 - SmaLL BUEINESS CA?éTAL INVESTMENT AND OPPOR— N
- TUNITY AcT OF -

(No ACTlON YET)
o H.R. 4EEO - ASMALLER ENTERPRISE REGULATORY IMPROVEMENT

(REPORTED OUT OF- Uouse MALt USINESS :COMMITTEE  BEING CON= -+
o

SIDERED BY HOUSE JUDICIARY MITTEE)
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o @ R, 2847 ~ "SmaLL BUsINESs PROCUREMENT ReForm AcT-OF. 1979”=*“
i.R.75330)
{NO. ACTION. YET?) :

o H.R. 5612 - "EXTENSION oF 8-K P1LoT:Program™. (AMEN?MENT'Eu-%-
: 0 SECTION 8-A oF SMa % Busxmﬁss cT
(D1SCUSSED ON HOUSE FLOOR: ON: JUNE: 9

¢ ExporT TRADING !%MEENIES AND: EXPORT EEQEQIIQN ' '
UBCOMMITTEE ON INTERNATIONAL BCONOMIC FoLIcy AND TRADE

i s s M B i il
S ' >
RO5ehTRD Bhs6> AND %ﬁGg F

9. 2620 REPORTED BY- SENATE SELECT COMMITTEE ON “SMALL
BusTnEss.

66-228 0 ~ 81 - 3%
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My OWN SUBCOMMITTEE, A8 PART OF: ITS INNOVATION AND' PRO* {

DUCTIVITY EFFORTS, HAS BEEN ACTIVE IN ADVANCENG SNALL BUSINESS

INITIATIVES.: WE RECENTLY REPORTED AN NSF AUTHORIZATION BTLL
WHiCH INCLUDES A $7 MILLION EXPANSION OVER LAST YEAR IN THE .

SMALL BUSINESS INNOVATION PROGRAM, AND A NEW $5 MILL!ON PROGRAM

TO ESTABLISH A CENTER FOR INNOVATION DEVELOPMENT. THE
FUNCTIONS OF THE CENTER WOULD INCLUDE: (1) DIRECT ‘EQUITY

FUNDING FOR THE:'START-UP OF FIRMS WISHING TO‘DEVELOP'AND: f-P:u

BRING TO MARKET PROMISING INNQVATIONS; (2) GUIDANCE TO
SMALL BUSINESS IN UTILIZING FEDERAL ASSISTANCE PROGRAMSS
AND (3) MANAGERIAL AND TECHNICAL ASSISTANCE TO FIRMS THAT
ARE FUNDED,

THE SUBCOMMITTEE ALSO SHARES LEGISLATIVE JURISDICTION OVER
FEDERAL PATENT POLICY, AND WE RECENTLY ReporTED H.R. 5715,

A PATENT POLICY BiLL. IT HAS, AS A STIMULUS FOR INVENTION
UTILIZATION, THE PROVISION THAT FULL TITLE TO INVENTIONS
DEVELQPED UNDER FEDERAL R2D CONTRACT SHOULD GO TO THE CON-
TRACTOR -= SMALL BUSINESS INCLUDED,

FINALLY, ON MARCH 25 I INTRODUCED H.R. 6310, THE “NATTONAL
TecunoLoGy FounpaTion AcT”. THEs ACT WouLD ESTABLISH AN
INDEPENDENT AGENCY TO PROMOTE THE DEVELOPMENT OF TECHNOLOGY
FOR THE NATIONAL WELFARE. ONE OF THE MAIN BRANCHES OF THE
AGENCY WOULD BE DEVOTED TO FOSTERING HIGH-TECHNOLOGY SMALL
BUSINESS. WE INTEND TO HOLD HEARINGS ON THAT BILL LATER
THIS YEAR.
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1 AM LOOKING FORWARD TO THE DISCUSSION AT +bDAY'S'AND _
IHqupav‘s:HEARINes._ Lam. PART[CULARLY:INTERESTEﬁ IN-TNO .
AREAS, -FIRST, THE- STEPS NOW BEING TAKEN BY FEDERAL AGENCIES
TO INPLEMENT THE . PRESIDENT § AND OTHER RECOMMENDATIONS ON-
HIGH TECHNOLOGY SMALL BUSINESS. SECOND, THE SMALL BUSINESS'
CONMUNITY'S REACTIONS. TO AND SUGGESTIONS:ON. THE RECOMMENDA-
TIDNS OF THE INVESTIGATIONS AND UVERSIGHT SUBCOMMITTEE $ REPORT
RESULTING' FROM THE FIELD HEARINGS. -

THE IMPORTANCE OF INNOVATIVE SMALL BUSINESSES IN MAIN~

TAINING "GUR ECONOMIC VlTALlTY; IN iMPROVENG QUR SOCIAL. WELFAREJ' ;
AND IN ASSURING DUR NATIOI\FAL SECURITY CANNOT BE UNDERSTATED.:

MR, LLOYD 1S TO BE CONGRATULATED FOR HIS FORESIGHT AND LEADER—:

SHIP IN HIGHLIGHTING SMALL BUSINESS. [ Look FORWARD 10 CON-

TINUED COOPERATION BETWEEN OUR SUBCOMM[TTEES IN- TH!S AREA
Thank , You. ;ff” ‘
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Mr. Lroyp, Before we begin with the witnesses, we do have a vote.
Wehave s quornmcall, - voon,c o o e

Mr, Browx. Yes, ' ) L T

Mr. Lroyp; - Mr. Brown will answer the quorum call, and in about 5
minutes, I will leave to do the same, and he will come back, and that -
way we can keep the hearing moving, . _

We will begin today with Mr. Paul M, Kelley, manager of Venture
Development, Massachusetts Technology Development Corp , Boston,
Mass, - ‘ ' :
No; we will start with Mr. King. I will point out that Mr. King
and some of the others today have appeared m the course of the hear-
ings that we have already held, and we appreciate your returning to
give us the benefit of your expertise and insights into what we can do
to solve some of these problems, S ‘

STATEMENT OF RADFORD G.. KING, DIRECTOR, WESTERN RE-
SEARCH APPLICATIONS CENTER, UNIVERSITY OF SOUTHERN
CALIFORNIA | |

Mr. Kine. Thank you, Mr. Chairman. I wish to thank you for this
opportunity to'appear here today and to have participated in the in-
field hearing on this important issue concerning small, high technology
firms and their impact on innovation and productivity. .

I am currently the director of technology and business assistance
programs at the University of Southern California, There, programs
are comprised of various centers involved in technology transfer, tech-
nical information services, business assistance, and economic develop-
ment activities. '

The major centers are the NASA Industrial Applications Center,
supported by: the NASA technology transfer division; the Urban
University Center; and the Western Trade Adjustment Assistance
Center, supported by the Economic Development Administration, U.S.
Department of Commerce. Additional programs are supported by the
Small Business Administration and various eity, county, and State
groups.

Th% programs cover a 10-State area and provide direct services to
over 1,000 businesses per year. Most of the businesses would be classi-
fied as “small business” and are in the manufacturing sector.

1 strongly support the conclusions and recommendations contained
in the report issued by the Investigations and Oversight Subcommit-
© tee, Although I am concerned about patent policy, tax policies and
Government regulations, I will restrict my remarks to the areas of
technical, management, and financial assistance. -

During the past 8 years, the NASA industrial applications center
at TUSC has been conducting a cost-benefit analysis of technical in-
formation services provided to its industrial clients during the years
1976 through 1979. The analysis was based on a telephone interview
and reporting technique developed by the Denver Research Institute.

A comparison of the results of the survey from two separate periods,
1976 through 1977, and 1978 through 1879, have indicated some in-
teresting, trends. In both surveys, the sample size was approximately
150 firms. Information was gathered on the numbers of firms that re-



ceived -a quantifiable. beneﬁt from services provided by the Industrial
Applications:Center; the distribution of those benefits by new prod-
uct, old product, and time-saved: categories;:and the estimated dollar
value of the benefit in the above-mentioned categories.. . .

Ninety percent of the firms reported a benefit from the 1978 to 1979
penod This reflects a substantial i increase from the 55- percent beneﬁts
from the 1976 to 1977 period. i

The dlstnbutmn by categorles was: . - oo - o - In peroent
o P : Cagverr T 1978=19
New proan'r-fnj_ S RS | S - :
Old produets. e e S w0 . . .12
Tlme saved emdi, ; : - BT 28
"Motal e - e 90

The dollar benefits also increased- radlcally from an average of
$3 700. per client served.in 1976 to 1977 to $64, OOO per chent served
in the 1978 to 1979 period. -

The R. & D. type of ﬁrms ha.d an even h1gher return, W1tI1 94 per-
cent reporting a benefit.

It is our opinion thet these mcreases have been brought a.bout by
the following major factors: '

One, increased number of computerized data basis avmla,ble 3

T'wo, the development of the technical: coordma,tor network for re-
trlevmu nonpublishéd information; and :

Three, the increased competence of the staﬁ

- Invariably, in these studies what we are seeing is one or two cases
in which the dollar benefit is extremely high. As such, the average
goes up, and the medium benefit then would be reduced Sllghtlv from
the number. . -

I would encourage ‘the increased avallablhty of these types of tech—
nical information services to small R. & D. firms. This can only be
accomplished through increased financial support, for the delivery
systems, such as the NASA industrial applications centers and the
NASA technology transfer division. _

Mr. Lroyp. I am sorry to interrupt you, but in order to answer
the bells, and I have 4 minutes to go, I will run over and Mr. Brown
will be back shortly We will then complete your presenta.tmn.

My, Krne. That is fine.

Mpr, Lroyp, Thank you.

My, Browx [presiding]. Now, would you please continue, Mr, King?

Mr, Kixne. The failure of many small technology-based companies is
brought about by inadequate management abilities. Unfortunately,
the blame is usually directed elsewhere, such as the unavailability of
capital, unfair procurement practices, or too much Government regu-
lation. Although the above are contributors to the failure rate of major
reduction of the number of failures and a corresponding increase in
the number of success stories can be achieved through the provision of
management assistance.

Programs such as EDA’s university centers, and trade adjustment
assistance centers should be looked to as models of effective manage-
ment assistance services. These services should be available to the small
- firms on an as-needed basis. This can only be accomplished through
increased support to those programs currently in existence.
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- I .would take exception to oné of the points: Wh1ch related {0 a man- -
datory requirement In furnishing assistance in-the event of procure-
ment for R. & D. services. I do not thlnk management assmtance can
be made mandatory. -

A major gap ex1sts in our current ﬁnanclal assistance. programs “to
support increased productivity and innovation. Programs are needed:
to finance startup companies based on new products and techinologies:
Major emphasis should be placed on the financing of product develop-
ment costs. This is the transition between research and the commer-
cialization of new technologies that is currently underfinanced.

‘The recommendation to allow small business investment corpora-.
tions, or SBIC’s, to make venture investments with the Small Business-
Administration guaranteeing 80 percent of any loan portlon of the
ﬁnanclal package should be implemented. -

- In-addition, it must be recognized tha,t the commerclahzatmn of
innovations has a high degree of risk associatéd with it, and reqmre-'-
ments for personal guarantees should be relaxed or eliminated. '

-The management: and technical assistance programs currently in
existence at agencies, such as NASA, EDA, Commerce;,” and -SBA
appear-to be low on the priority:list when it concerns: budget alloca-
tions. This frequently occurs since it is dlﬂ'icult to quantlfy the results
or return from such programs;. .. ..

However, the benefits from mcreased innovation and. productlwty
are both economic and social in nature: The contributions of increased
employment, increased tax :return, and decreased: costs of unemgloy-
ment- and welfare programs are 1nstrumental to the growth o the_
general welfare of our Nation.~ :

A greater emphasis must be placed on the allocatlon of increased:
budget and effort dlrected toward the mamtenance and growth of our
small business sector, " .

~Thank you again for thiso portumty of bemg here today

[The prepared statement ¥Mr ng follows ] ‘

.........
R R




