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expenditures on restarci: an'' •.1-. v..l^; .,. nt  i*\ tit., hill>d    t.it< .; ,>r. 

curre nil;  rrovin    faster th^n tr .  '/cono .; .    In lv6¡> tir-  total vas tsti. atvü 

at U.S.   -ZlfLuC .illion.    v.f ti is su.,    15,itti ...iilion wir«; financed t;   th.- 

Federal Government, v5,5tO    111,4,  t.   i'.due try, and    5^   ..illion b; 

universities and other non-profit orfaninations.    The research vus carried 

out pri^arilj b¿  industry to an amount of • 15,5vt .11 lion uain    -overnuent 

/rar.tsto su-spKi.ent industrial budrets.    Govern.*.-nt  laboratori«-s carried 

out   ,-3,vto million in research nrojeets and non-profit institut ions, 

includi^   universities» SJ2,5C0 idllion. 

The lar est industrial concerns, for citarle, General . otors, QT the 

lâajor Govcm.ent research installations, for ex«i le, the central labor- 

atories of Lhr rational Bureau of Standards, . stahlish their own research 

centres.    ¡.uch. Oi  the remainder of the United : tate s research is cá.-ried out 

by institutions vhose location íAü shoMi, over Urn past twenty .'rare, a 

tren^ towards concentration around ..«¿jor research-oriented universities« 

n0verni.£nt-financed laboratories are likely to be established in the saue 

area - either operated by or affiliated with a university .    This educational 

and research activity both attracts and   .enerates private!;-sponsored 

i.r. J.... Gtepane^, the author of this   aper, has served as an official 

of the United rations Relief arid Rehabilitation ikjenc;., a technical assistance 

expert (industrial engineer, s.all-scale incuatrits) under United ;,XiüS 

Technical Co-operation Frocrau.ics, and a consultant to the Secretariat. 

The opioioos taipre«»«* io tfcia pipe* are mom of thè author mA do not 
necessarily reflect toe •***• of the «Rite« Eitia» Secretariat,   foe paper 
cannot be reprodue»df vithout perniaste* fre* toe tteited Hâtions Secretariat. 
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research   institutions ana  industrial concome.^     *o> ra» i.icall;   concentrated 

jid  iunctior-ally  r laUH    rou- s 3f I is t;:e bave b-en temed  "science- 

ii.fustr:   co .ple-.-f.-s." 
: rs. arc-   >arko for scl- r.tif ic institutions,  laboratories arri   research 

centres and   indus tr,   .uve Uc .e   inte, ral ¡arts  ,f sci-nce-industr;   complexes. 

Their objective  :s loth to facilitate    rowth by  providing developed Ime   and to 

facilitate  infractions  '•   si e art" outside the  narks b; assurin,   a location in 

close proximity to   ovemr.cnt and universal;   sponsored research. 

1 sUblishinL. a [ r.ience-Tnc'uBtr*.  '¿OUDISX. 

Th   three largest science-industr.   coir icxes in the United States are 

located in the Boston area,  the ï-alo .dto - um Francisco Ba:  area, and around 

Baltimore, 
In th«   loston area arprcttiwately four hundred technically-oriented fin* 

have been established or have been attracted by the research carried out at the 

iââfîaehusetts Institute of ïechnoloo » Harvard University and affiliated 

nov-rwnent laboratories,    n proxLmtely half t. at number arc located in th« Palo 

alto - fan Francisco Bay  area, near Stanford University or the Serìcei«!  Gmtpm 

of the University of Californie, and a», proximately twenty fiwaS in the 

Baltimore area around «Iota* hopkin«. 

The tidespread interest generated by the first successful science- 

industry complexes has led to both public and private actions tô establish 

new complexes.    The initiative of Duke University, the University ©f Worth 

Carolina <má North Carolina f-tate University has resulted» for example, in 

the establishment of a 5,u0ü-acre (2,uüG-hectare) research park and the 

beiirmin»; of a science-industry complex»    i4ß&larly» the Denver-Boulder area 

of Colorado with four universities plus six Federal f»overtment-«pan»ored 

research institutions has the base for a selene^-industry couipleju 

y   Often the scientific research c rried out at a ¿x)verni;«nt laboratory 
or at a university leads to the foration of new companies. For 
éramele, a professor or research administrator í¿.ay decide ¿o exploit 
the results of his basic research b;  designing and placing in wanufactwr« 
a new product. 



in  1963 th* universities  in U, i^r 3r-, *• onsoml a íni^r^- 

lncu.tr;.  Liaison Conferece Huch  , ,a,:dn,d  U.e rrcrvquisi,, 3 for   ,  ,clvc 

mnustrj-  cci,:.l. x.    .or. ,'etaii vao added  -.   ;. ir 1_. r t.» r,„ ¡,   .   r , ,r,( 

procrea  byti,   University of < onver   .,s,arci.  institution^.  ^^rä| 
lfi-ícnts  fora science conr-lr*.     Fur 'oloi-a-'- -• i-i  •-.     «v,r voiora..:u ,..,-   report  r> co. i ^r„v,i  »li. 

«e   -VH..U3  LVJ Gt\elop a scir.net—ine'ustr;   eonrlex. 
(1)    Universities should 

- attract key research  scienza p   en inocPS with ^..^ 
reputations by pa; in - hi her salaries, / 

*•» foster an«-1 encoura-e additinnj»! «.+ ^»-4 i   . .      , «ainonax uitside consultiti    i»rk b\ 
facult;   members, 

- obtain ,ddi,ional fellowships'to support the b..st , raduate 
students possible, 

- nurture an environment of intellectual fernent, aid 

- initiate courses on entrepre Beta-ship   through schools of 
but if»«»» 

(2) ftisiness and financial interests should 

- develop one or 4»re Hi, h quality industrial and res«*«* parks, 

~> nk» additional so rces of financing available to dessrvlng, 
»all, science-based ftes, and 

~ improve the growth «virent for n^l fllal by the pwi8ion 
of t«shni©al services. *•••-• -«« 

(3) Science-based industry in the Ltate should 

- imott the Stat« as the location of additional science-based 
linas, 

- participate in the professional n»th of the coiumunitj 
particularly throu h work with universities, and 

- encourage government assistance to small firms. 

(4) Governmental groups should 

^ - provide fund, for Proved education in science and engineering, 

- considers* irap^t of [tate and local taxes on the fonction of 
science-based firws» 

ÍlMlillInfflIllrnlinrilñlll íl   «-~=-~-^~fe«„ajEa«.a¿BaSfe 
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-in inventor:   was ta en .,£ tl'e e;:istin    science-oriented institutions 

ar»:l enterprises in the re; ion of -enver.    Th^  re-'ion covers ,n area of 

av.'.ro: huuelj  8uü square niles arx!  has a population of 1,1CG,UX/. 

sumar;  of the fi ne! in s is    i ven in Table 1. 

Table 1.    £f••;. Kerj on, 196 5i     'aistinr Scienceryj3-entg¿.ÍPf^Í!Ml¿a5^ná 
Enterprises 

1.    Universities 

Fnroluent 

University  of Colorado 
University of Denver 
Colorado ûtate University- 
Colorado School of i.ines 

14,413 
7,874 

11,848 
 hm 
35,577 

1965 Research Dudlet 
_ iâ9&m)— 

8,788,U)0 
7,844,000 

10,134,000 

30,153,000 

2.   fovermmnt Laboratories, 

¡ ational Center for .itrnospheric desearen 
Jo-int Institute for Laboratory Astrophysics 
rational Bureau of Standards 
Invironnental ¿V ci enee Services iidaini stmt ion 
U, Li. Bureau uf > cedar/at ion 
I!. 3. Geolopic.il Survey 

400 
80 

12C0 
200 

I60O 

4780 

3. ¿„itftpufoc^rtPi; 

35 enterprises employing approximately 12,000 

resi nfrnp an Industrial Research FarN 
In 1965 an 800-acre (324-hectare) research park affiliated idth the 

University of Colorado was established four nales northeast of Boulder to 

rmiove one of the limitations o;. the region as a sclenee-induatff complex. 

Preliminary investigations based on growth patterns in other arm« üii©*«i 

that certain industrial   roups were wore likely to locate in the park than 

others.   The troups are listed in Table 2. 

mm WËÈÊÊ m^Emmmmmm 
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Table 2. ithin  the   ; ;;rk 

aircraft and 
aerospace 

CoiiiHunication 
equipment and 
electronics com- 
ponents 

Drugs and uedi» 
eines 

Scientific and 
ueciianical raeas- 
urin   instruments 

Optical, sur ical, 
Photographie, and 
other instruments 

i.>vgl'a,e 

ether electrical 
equipment 

Other cher.dcals 

machinery 

"etroleum refining 
and extraction 

! on-ferrous and other 
raetal pror'uet . 

Food a i ri land red 
products 

Í ov; 

Industriai  du Mí cals 

4.otor volti clés 

other tranr; Oi-tation 
equipuent 

i ri„iar;  ferrour, 
products 

Fabricated metal 
I'I'O-.UCtS 

Ltone, ¿;laoc and 
claj    ira ucts 

Taper und allied 
products 

Textiles and 
a^parcl 

Lumber, wood 
products and 
furniture 

location criteria for research laboratorios vere first obtained fro,- a 

recent stud;, rade by .he tUie University of . ew ïork at Buffalo Oablc 3) 
and then applied to th« nark (Tab? e 4), 

It -as recognised that t; e locution ci the park had certain advanta ,s 

because of the nri,indtr 6r universi,, and   overran, research, .nd of . ' 

ohyslcal *nd cultural environment attractive to scientists and administrator*. 

ft» the other banc the nark vas in a region not ¡et reco. ni.ed as a nati ,nal 

reaearch or .anuf^cturin    centre and one far removed fror* sxy other science, 
ino us try complex« 
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Table *•   J¿^A«itov9S.m.immm. PLik J KLM J. 

Dw.mm of 

Secondary 

Tertiary 

nccess to academic institutions 
- universities with graduate 

programmes 

- secondary *nd elementary schools 
of quality 

availability of pereonnel 
- professional, including ability 

to attract from elsewhere 

- technicians and supporting 
personnel in the vicinity 

• iuiUble housing 

CoBwunity condition« 

Praciaity of home office, or of 
production operations 

Transportation facilities 

Research aUaos ^here or 
>rofessijnal environnent 

Quality sites 

Sunuorting services 

Hfetìreational facilities 

i^ilfbility of suitable 
buildings 

Consultants 

¿markets 

Taws 

' eather 

tììu.'JVi-     ; J'¡. 

'¡orni 

' /culi*nt 

Pair 

Pair 

"• sellent 

FOOT 

Good 

.xcellent 

xcelU-nt 

Fair 

xeellent 

'ood 
(potential) 

Good 

Poor 

Pair 

f xcclient 



.1.   ' M 

\    ti .   r 

1:1. '     •' V- lu", • t.l     1    '• -r.:'.. I       ..      '• i 

t.,       .;•      ....   ;      i    :¡\ ti j.   > i.¡- '     Cune • rufa viti,     ru s s ai.nu-iì  cits 

r    1 i'   i      .'0 ¿i -•: '•• r-     .&t likfl;   to t'StaLi i3¡¡ rt 5caret; 

..¡\- ark. L..]vt,r e«, li if- vc-iv ^r*- 

1J... i; tv, tv 1.,- li r • .: . l'-.r r s-„re:, facilities, U.'-llt-r eo,.j anies 

VìI r-   :• cr,    -<.-.;   i •     r  . • -n.J   i'-    • t¿  . .rr.e «non h LO just if;- se-arate- 

innt.ll..t'  .•'•'..    : •-•   v r,   .; • i   -ti"'.       -•r-)'i..    mu.tbcr of e .ail research coMí-ani^s 

urvj'rtüi.i:i.- <: i-Ar^x.   r ¿ uiv    •• i.ic.   ir    !      1;   ea.K " tdawés for location m a 

rc-r.t arc!. •   rk. 

it.     n ¡i. izar;    -:.v.,st: atiuiü. .L  .,- ri-uved ti,at  o».,   unú.3 in f;iutin: 

reparo;     urk¡¿  n.c«iv  d it chnicul   strviees from each other,  through activities 

oí    ovti-»».tnt une univ'rüity laboratori«, s, uni b;  thv   ..stati '.si-. int of ner 

service cu... ani» ü,  ©ici.  ^s scientific    lassvure.    in nu dse, ;:ov-ever, WJS 

there evi«'unce of studies te inj   ...ade to dett:r..ine th      r^orit;   services vhich 

science - orientei' .-inufacturin.'   or research coi., anies would   like to have 

. rovAtiec1 for i-iv»...    In 1965 such a study was undertaken with reference to 

the  r>ro used industriai  r,¿r„  sn Colorado.    Its ob it ctive -   s to identify lîjose 

servie* s ' t.ich  s .uul    U     rovi ecs either b;   the Universi 15   of Colorado •-••:• f»y 

private initiative i¡   ts     ana ui  tie  restarci; nark. 

Tlire-'-.'',h u i-M.estUiuia'.re sent u   ti¡e 'iretors of 2.ü jn uu trial research 

laboratories,  J >   r- quire« «eut s of ce. .anies -l^nnn    to settle   ' n a new 

res-.arci.  [VJrk IT-re    ot<-rr..inec. 

Identification   -f . ervices 

The res unuents to tJ-e < -ui stionnaire í¡ere co*o-«rative in identifying 

t:>e '->r oritj   to be .-iv<n to j¿ services.   The results are presented in 

Table 5. 



1 ibi*    r J' crv 
¿E' .-irvi 

echnic.il ; .enrices  'TÌorit;  .:atin „      

Ipcrcentari; of r* '..Li, 

ros.ii-niter (^ 

i .aci ¡2 rie shop 52 

Olassblowing ^2 

Carpentrj   shop 77 

JìCi.iical analysis 2P, 

Cheet metal ¿e, 

Calibration 22 

Matin « ~2 

Instruiacntation 21 

lectronics fiesi^n lu 

Cptical in strumenta- 9 

C-ierations research 6 

ïackaging ; 

Ultrasonic ^ 

antenna desi-yi e 

1 ">t.fU Va Ut 

¡-.atei 

•:-t.-.i   ¿i,,:  ... 

ivi; oli vi.   :;.. rvi,-,. 

•*••'• ï"   r.tat¡-..r. 

i-ur;i'í i-   ,o.- ,-,r.t»Y 

.l'ultori J 

"irav. 1 tur« n¡ 

i't-: rofiucLion 

tonfcivnc*.   n-o. .e 

• iUtlitoriu/, 

Barbar si ¡or 

Conven i en»..   scoppi n» • 

ì":cnt-a-wr 

• teno-T^t ( i e ru rv.o. 

Eiaplo;:.,, ;,t a , f c 

"• "i 

V, 

21 

]> 

16 

15 

12 

4 f,rtlcuur utami« M a». tí, tl,e s, ^^ .^ f  
provided b, . „»iv^itj..   The reaper  4 r Jrs ,, i!lUc ¿     " ' " ' 

K]»J  be 

Table 6. 
Service 

Library 

^diaaion t<; sjmooaia 
and seminars 

Id« tuition charges 

Joint appointment on 
faculty or research staff 

Percental of   ,q,li,s ¡,mnU.p     ,       . 

85 52-^— 

85 12 

66 

4S 

24 

Ti ci. et -reference for 
cultural events 

Receive university t)Ublications 21 
Parking 12 

Ticket preference for 
athletic events 4 

L 

15 

A 

1 

1 

0 
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inc. addi luteal service, the    rovision of incubator s-ace for* youn 

researc    and  •kveJop.-.ent co. .-.ani'.s, vas studied.    This information was 

essorai al  LO tht  University  ci* Colorado vhich "LS conte, elating to provide 

such a ST ace JIX a non-profit  basis,    it was considered that, to be economical, 

the buiidinf should be desi; ned for i.ulti-le occupancy and   should probably be 

ulti-storied.   Th-  s tue 2   based on interviev-s and visits to other industrial 

and researc    parks vii ich had    roviried incubator space led to the recommendation 

that such space was hifchlj cesi rabie in the proposed park.    The rccoianendation 

vas made tiat the university of Colorado should proceed with its plan for non- 

profit incubator snace as rmrt of the research park»    The first buildints to be 

constructed si-ou1    be »buildinc blocks" that could be added on to as demand 

developed.    The initial building should be no ..ore ti an two stories hi,' h and. 

should cost no laore Lian   2ü per square foot.    The variety of needs as to 

utilit;   services could not be estimated:  therefore, Wie su    estion was made 

that no special utilities be installed initiallj but that provision be made 

for their installation as required by each client.    The Market appeared to 

warrant an initial incubator building of approximately %,QCO square feet 

(2§W! «pare wetres)»    The tenants «mid require from 1,000 to 3,000 feet 

(93 to 279 square metres) each initially.    It «as believed that once their    . 

needs went to S ,000 square feet (464 square metres) they should be requested 

to »ve out into full-cost ©pace, probably in individual "Buildings, The 

period of ,,lncubation,' was take» as approximately five years.    I» other wrd», 

subsidized facilities should not be provided indefinitely» 



Jl - 

r<- i", IT *.t 

-s>   .lUTar, ,   co;.jiut«--j- 

Loclitl9P nf -;-f. 

Three areas vere identified an ti,,. 
and convenience services, 

It was recommended that non-profit servies,  aci 

and incubator space,  be located on a Universi^   Is .re     , .,,«•      •» 

the Universit:   of Colorado did acouire a 52-acr. Í21    rrt--T'" /",'    " è " iR  \«íi- ectiirt )  ctritri tract 
fro,., the research park for this purpose.    Th. otJtclivi   ,,as t„ w '    [ 

«i Perfect services „„ich later could be :,.de avai,aU.   t„ „,.     „,r. 
£>tate of Colorado). 

The co»ercial services were  r cenen,,«! for tuo !„,,,,   „. 

«ro»0 .hould be established in an area set asi-,  for «...   „„«.  ,.„ u„ 

ZTTt (uter*36 "cres (15 'Kclar"s) wr" ;'u°-^''- ..rvice.).   The c^erc^l services not located „,. t,.e „„..«,,   ark a,„ 

to be distributed over the science-industry cc.pl«. 

It was ,tro„Eiv recounended Ly t„.  cor.,-anios res,ondi,,   to u, ,*..«,„. 

«i» that the research parte sh^ld not ta..c the initiative in ..t.bH*i..' 

the comercial services.   Thus it is anticipate that private initiativ,   ' 

influenced by „rt,t forCes Wll -etermne «hieh  services vili te loe,,,,, 
»t the park and which !•, neiehbouring co(lmunltles. 

This aoproach Is m contrast to t:,at of r-.s^rch |urt,; „ ,nl, ,.,,„,, 

<*olIj, on outaide concerns for services ..rd u*e ».ich ,u. , t ,,. ,,„„,,„ 

rtl service. Kthin the par*.    Chart 1 Illustrates the ..o.s.Ue .IfRwdlP1# 

Mana 
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Th. r.scare    p.rl; under rtvi v - s   • s•   r „  . 

••«nufactunn;. .s veli   lS rt8Cdrc, ,,:  dcv. ^ r   - 

-"«.    _!_   ,klV...   asü   iJUrïj   it   d(SÌr^Ltl^ 
tu include   anufactur »¡r.. oarch    ark    r California v-'as i!cs.i.-n«.d xrutal, to .,clude .„,«,«„„,„  a]on: ,.dt. 

«me. ¿««..tri:..    ^ .   K!,rdl,rtln; lo^nt^.d 

of P«. York citj  r un, that an ori lnal   ,. ''" "'*' ont ° tSi' * 
K      i. al    laii  w0 'deludi, i.anux actiir-r     ¡-   •  # be abandoned      T« - n  .» .        , '•»»iiui icutru..   ln*t? to 

*   . vtr» lt WiiS found that unii   sc-•^« „•  ^ 
i-Müfacturin-  cómanles HCR iik,U to ^+fl    . *   -«-'.nc-oricntid 

re UKU¡ to settle in í. researc.« park. 
^ ...ali «nuXacturin, cu***,,,, unable „„ fi 

research of their o*n, locate in     , .       , nmca.it w» -tocóte in     rr-search nark. 

U« ...ali .^nuf.cturing «„„panie., «4, lo Un.», a! niXicant 
research of their «n. locate * . research ^ ^ , 
because of the irurir.lt» „f   - science coi,.,il,x 

nroxir.dty of :„emm«t laboratories an) other sources of 
research assistance, sources of 

Other cójanle. ...sh to ,ave their research and «.,actur ; „ ,    „. 
irexliûity.   Thet v* »* •    ^ actur..ng, .,. close 

•»^y,    ihm,  vaut tu h^ve the maimfactmln^ faci Ut*  ir t.-. 
If not i„ the smm tone^. Uj in tU M arca 

^adiiua^laed ^nui^cturim ouatante» with  • i«. . 
personnel ^ Seiect a re.earch       '  ,        ^." ^e !•*>*i«» of technics 

^w«, d r,„earch p^rk because of the stiiT.I,H,* .*#_.... 
contact, with other technician.. nudati«, afford«, by 

conches of .„1. in tno äeAm ot reMaroh 

of aararfacturinr, enterase, since th, latter r-ouir. •', , 1 

*• UX than research faciliti... "* ^ "*•" te° 

are..TttÜLat"n
itT "' """* • "*" «—«« «—U. in fo areas th   actxvitio. pre.c.inantl, concern rtih r,5carah, or 

ft» v os. ,TOtorainantly calCf „,jd wlth IJmuU 
lo" -* 
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1 i^ J;. ».il T. tîit aLs/V».   tracts VM'1 

¿íiíifJ-y?jyî1.3. ÍVjr. M i_i-j-y: L°i^f!..rj c^untr^cs 

ïh«. -rinciîi  s un;  ri; inj   tLis ;ru.>-ct anr! the prowinr science* 

iii.tr;   o, .:'1- x  ..i"    h eh  it is i.     ii-t jTt: pertinent to the developing 

count r    «j.    Th«r lulìovin    c.:r elusijnc s ,oUld b# further studied for possible 

i'*.V' lo s,, ut Oí   r- e- arci' • iX'..s ir, tt/s-, countries. 

(1) TL'  rarjid  incr :-.s».       n s arch   :;:periciture in the United Í tatts 

and  irs cth'-r '-ntHistri.il etmntri'S ,¿$ nc*d to be paralleled in the devil* 

o; l,t    c .up.Lri  s.    Tl^ ir n cd is ¡or un additional a-rlied research and 

d*v> »ortr.-.-nt --ffort - not lor basic r* starch.   The results of the latter 

ar*. not a» ix-fi'i^nt u^on V<   >• riVi.ror«,«nt of use unr' c-ui readil;   be transferred 

fr*-,.   o-untr;  tu count r;-.    ^n tu ot'^r f^ne, it is becordn    increasingly 

difficult to trjisiVr UcLnolo its - the results jf afjplied research - 

is t;..     cano: ic an', t-c'molo ical gaps vidon between ..iany of the devel- 

oninr   .if. t •   in-ustir'al countri» 8.    The developin    countries acting 

co-op rativt-ly IAJ- hav<  to supply a largir share of their applied research 

n«ic's tin. ¡s'l.is if ti,', in-untrial t chnolofics t   3  etploj  are to be 

a --pro. riat<   to UK-ì** n«-eus, 

(2) The economics of seal«; that    ive rise to science-industry 

ccM.pl« xcs in tí.i- United ütates ..ay bp even i>ore important factors in the 

devoloninf; countries where bah personnel and funds are severely limited. 

Jtudioa i,uy reveal Major economies b^  having even technically unrelated 

ov.-rnnr-nt-s onsored r* search  institutes in close    rorimity. 
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v3;     ncourager«nt to 
research institutes     „•      * °8C Íntcractiün a«on    i^ustr, 

opine countries where in   ^v 1n.f      
laciilti^ is  importuni in t-   rt       , 

tend to iani^*    ., 3  instances orPmízriti 
ült dt^l- 

isolate th.*.elve. frQ   ^  . "»^»»txon« und, rtakin   r,at^ 
sufficient without .• ir £Con«<ics.    rhVÄli. .       .      rtBtar«h 
li«* con tr0ngijr Cnforc^ Polici-. r ^^ ls not -'¿fin concentrati o« «*• **>-uci-s favour! m  *„» 

ration of ^v-ermient^ » interaction.    ¿ 
b; the gain to th. i* * sP°nsored rt-starch  <• *.TW °   " to "»« limited miftiK*,»    , c-^ld not be  \u**< r*   ., 
*«"» the cMiplt3,   J^" - «*•*• -i«* «oUld bl a !,•'""    '"" 

<*)   The value of ,t -, C",ntri'- 
•*'« b. •dtatal.ta,, ta J" *» Id"U1> "» »-vice „«,,. „f ,,,   , 
"«tart a *arui. r. deï<*«Pi»ï »ountrte,.    ,.f „.        °f U",u»t'3 

(5)   1». actio• reC0WMnded , **"* • *" ""*••« * r,.«^.. 
*ould « pu, to . A     ,    ^aended fw « •clcncc-indu.»- 
lnrw "««i'Pln- county *i.hi„, , ° °0'*1*' 1» ColoI«0 

^ t«'»ol„ le. app^prt^ " "«""toring 

•ra,lrow•t »f the country. 




