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:~~C;<!ures for determining draft calls and U!ligning 
lhe•Mee and drattee duties . The A,sistant Secretary ()f 
I<. . 

8
Army f?r Manpower and Rese rve Affairs. Willrnm 

•·•h rehm , 1s quoted e~tensivc ly throughout the report 
, •h c Popular jo bs arc the ones for wfn.:: h people enlist . 

is ey don't enlist for the hard ore cornhat skills . Thot 
Sk i~s~y draftee\ tend to populate the hard ore combat 
ar • 70 per cent of the inf ont ry. armor . and artillery 
en~· draftees" Brl'hm , in e~pla imng that the 1hree-ye~r 
w •stccs a re allowed to choose the ir johs in the Army , 

3 lls somewhat ruefully aware that in 1970 fewer than 
a rr cent of tho~ volunteering for se rvice in the Army 

•l~e ed to ~ rve an the infantry " As st range as 11 soundli," 
atlonal lnmnal quoted Brehm as saying. " only ROO 

~o~ng men a mnnth nu t of 200 mdliQn American, arc 
nlisting for comt-.,t • 

It houlJ h<." "· :,-,, , 1, Hrehm " the A'\~1stan1 Scc re -
~ry_ of the Arm\ I , •.1n0,rner and Rc'\crvc Affairs . T he 
. atinnal lourr., ,! I \11c..-:to( of Manpowe r Utili,.a -

:•on Jonas M ,~ , ,fr:..::t that the dra ftee policy 
or the Arrrl\ ., , . ,,.!, t within the Army . Those 

two facL, , i.aken in the contel!t o t the tim~r might 
indi lite that, once the National Jourrtill had broken the 
~tory on the draftee death rate 1n Vietnam, Mr Brehm, 
wa, in~trumentol in alerting the Admin1strat1on t.o the 
need for counterac ting IIIJ well u pouihk any latent (say , 
election year) crit1ci~m of Admini~traho o draftee policy 

The puhlicat1on of the,e key draftee stati1Jt1cs, in coo­
junctt0n with the fact that the Admin1strat;on has long 
heen aw1Jre or the c la5s inequities of the present sy,tem, 
might heller e~plain this unu,pected mr.ive hy the Pen­
tagon ( read : Nirnn) than does a concern for economy. 
The pos,ihility of the vote fo r I 8-year-olds, coupled 
with Agnew·~ recent catering to the " workers ," raise1 the 
urgenc}"' or some conciliatory gesture yet another notsh . 
Tradit.ionally, the sons of the upper class have fiJled 
the rank'\ o f the Reserves and National . Guard--which 
until now have been !IC-en as an ea.,y out from over&eall 
duty- and tl'lc sons o f the lower cla5s , Agnew'a 
" workers," ha ve• falle n to the mo nth ly toll o f the draft , 
and as the Natwnal l 11"rnal revealed , to the weekly tofl 
of the war . 0 

The ry Re■earch Net'1Vork 
IIICHUL K.LARE 
M r. Klau. a :uaD mrmbu of 1hr North Amrrican ConRrr1.1 
on Latin A mrrica, u complrt,nR a l>oolc on countrr1n5ur11rncy 
plann,nll ,n the Un11uf"Sta/rj 

Oppa;ition lo un iver,;ity-performed military r~arch 
has been a national issue since the dramatic 1968 
student rebellion at Columbia University, which had 
been p rovoked, in part, by the unive rsity'& sponsor­
ship of a Pentagon thank tank . Many of the campus 
protests. sit-ins, building occupat ions, strikes and 
bombing incidents o f the past few years have been 
an outgrowth of the struggle against war-related 
research. Thia art icle examines the ways in which 
univenity life has been ahered by the research pri­
orities of the cold war, ;rnd assesses the effects of the 
campus movement against war research . 

Until the present century, new weapons were dev~loped 
by hit-or-miu experimen_tation, _or thr~ugh continuous 
refinement of existing devices. It 1s only in the past three 
decades that instrumentalities of warfare have emerged 
from organized scientific investigat ions, in which the tal-

lA of many researchers arc pooled in the quest for novel 
;.:'ililJlry system&. The Manhattan Project of_ World War II 
is t he prototype for all such cflorts-:-at 111 peak thou­
sand.a of acienli.sll were engaged in various subtuk& _of the 

• • I many wilhoul being aware of 115 final ohJCCIIVe . In proiec , · h 
order IO mount other larg~-!ICale research proiocts. t e 
War Department found it necessary al the onset o f the 
war to eatahliah a ne1work o[ mllmmoth laboralones de­
voted lo intenaive reacarch on a~vanced_ weapon& !lyatems. 

• tL.- only (CKn,oir of 1ra1oed•ac1ent1fic manpower, 
~~ ~ .. 

·1 blc: for auch work wu the univcnily community ,, 11 
av8l • 

wa& inevitable that the nation 's institut ions of higher edu­
cation be mobilized for the establishment of a military 
research network . Gerard Piel of Scien!ific American 
wrote in 1965 lhat during World War II, 

The univenilie1 transformed thcmsclve, into vut weap­
on~ development laboratories. llleoret ical physicists be­
came enainecr,. and enaincen forced wlut)()(U at the 
frontien of knowledae. MIT and Harvard undertook to 
create the strate&)' and tactics u well as the instruments 
of radar and counter-radar ; frqm Johns Hopkins c.1me the 
proJ1im1ty fwe that brought -the conventional hia}l-<:x­
plosive artillery shell to ita peak of lethality. and Colum­
bia, Chic.110 and California joined in the aucceuful 
enaineerina and manufacture of lhe mott fateful weapon 
of all . 

During the war. a number of university laboratories 
developed into sizable illltitutions, errwtoying thousandl 
of scientista and technician,. Thi.a wartime mobilization of 
univcnity resou,ces had been undertaken on the bui.s ol 
expediency, and had not been intended to outlut the 
war. A1 victory approached, however, the military aervicca 
and aome of the univeraiti~ sought to prevent 'the dia­
solution of these installations. With the dawn of the cold 
war. the Pentagon found itself enjoined to "contain com­
muniAm" on a front that stretched from Berlin to Seoul , 
and a new era of university-government coopcratioa com­
menced. The Pentagon maintained, and ultimately el­
panded. the military research network. 

The out1tandin1 characteriatic of university warfare 
lahoraloriea.-thc coneentration of acientific pcraonoel u&­
der condition, of n:ilative autonomy-makea them par­
t.cularly atlractive to the Penta,on u pcrfonnen ot ~ 
1ary reaurch work. Univenity ~arch centen have srown 
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::rtance in d~rect proportion t the • .. in& valu 
on the count • " techn' al int llectua~rurcc1" 

the ·-eotists and enaineon hote invc,stig t ns Uc at 
of all .t hnolog, al advancf!m nt. vowing 

~J)ect rded th~ human ruoun::ea can detected 
~ ~ ncern pressed b man untriea over the 
bram drain," and in the efforts or erospace 4<>mpanies 

!.__, ll their technical intellectual pability r*h r than 
... 11C1r technology 

• there is limited supply of thi hight '~arkelable 
. ty. the motivations, incentives and working condi-

tions ich cktermi•e the emplo ment p1ttet1111 or the 
echnic r\; ford arc matters of great lnccm to 

Pen rcuarch admini~trators--who natural y seek to 
attract the ~=-\• m1n1: , table to any give project. 
~ es of t~ a· ·,h ){ profe~ional rcscarch~rsonnel 
1 a, < , . . 1<' t•-~sl lflCCntive ( oppo unity for 
adv m <-•il 1r1 , ~ •t·ment) and material nccntives 
(higher r,,,, .. lMCly related to tea ogical 
Productiv1~ ·,•r- , .•. professional incenti es (e.g., 
aDo • g ihr high degre.e or fijdlrl and 
ftcxibi lit)· " '"' •1 •• I· , (' :n work auignments according 
t~ what ht- fee,, ..,., r-.. • profcuionally challi ·ng) are 
l~kcly to be &s • .. '"-d with higher levels of bo profes-
llonal and or , • ,.·tk'inal productivity. ~ 

I_n one sur.·r~ of wark attitudes, reSC'llrCh p . cssionals 
indicated that thq, were highly motivated by th . "opR()r­
tunity to contribute to scientific knowledge·• and by "asso­
ciation with olher profeaionals of recognized ab(lity." and 
WC~ little sttmulated by "membership in a co~any pro­
duang reputable gooda and essential services.' , It is not 
hard to dedu~ from s~h data that univenitii¢a provide 

- the environment most likely to assure High technological 
1 productivity, In confirmation, Dr. Fr~erick' &citz, past 

president of the National Academy of Scien~s. told a 
Senate fOinmittce in I 963: . , ► 

; A fccrtain fraction- of the best minds find the , type of 
freedom and flexibility peculiar to the unive~ity best 
suited for their wor~. In addition, the presence pf many 
inquiring young rainda in the formative pct• par­
ticularly the research students, .,dda a particu r .fresh­
ness and vitality to research. I do not mean to y that 
c:1.cellent work is not done clphcrc . ... What is 
important is that any program, ~ich does ~t take 
mwmum advanta,c of the capability of the univenity 
will not advance in the most effective way pouible. 

AnaJygis aJong such lines has prpmptcd the Defense De-
partment to establish military rcsqrll'Ch centen at selected 
univenities, to enlist the help of univenity administraton 

, in the creation of independent rceearch organiJ,ations :< as 
in the cue of the lmtitu~ for Defense Analyses), and to 
offer financial inducements to universities that agre.e 10 

adopt an ex'-ting facility ( as when the Univcnity of 
Rochester undertook to administer the ~nter for Naval 
A,oalysea) . Where direct university p-,ticipation hu not­
proven • feuible, the Pentagon ha, created a network 
of para-univ~raities.--indcpeodent research organizaliona 
,rhich bout a .. campu1--like environment" and adhere to 
the many rituals of academic life (the moat faraous exam­
ple of lhi• k.ind of institution i1 the RAND Corporation) , 

# - ln lta postwar detennination to recon11i1'u1e the mili­
W'Y reaearch network, _the Pentagon ~ ul~ co~nt . on 
the. eoth~ic. ~ration of many un1ven11y scaent111J 

Jlf 

and 1dminia1r Ion,. he rusons were ohv1ous enough­
for the fir t lime in American hiA1ory, acient11tA and acad­
cmi ian11 had come to enjoy posflions of con,iderehle 
prestige and infl uence in Washington. Experiments thal 
would heve heen prohihitivcly expensive befort the war 
how enjoyed abundaht, governmen1 financing. Moreover, 
the establishment of large tcscarch f)rganiutions had freed 
m ny profeuors rrom c9nventional academic _ prc~~fore 

nd permitted them to Ji.iniue laboratory 111ud1es without 
being _ccounlable 10 their colleagues in lradilio_n-m inded 
,_.nivenity departments . ~me scientist. more mlereated 
In the applicat.ion of 1heif research lo the " real world" of 
industry and national ~urity than to lhe advancemenl 
or higher cducation- wf_!comed lhis development . In a 
1967 Senale speech on '"'rhe War and Its Eflecrs." Sen . 
J . William Fulbright commented 1ha1. " Disappointing 
though it is, lhe adherence of 1he professors I lo the mili­
tary-industrial com~lex] is nol , greatly surprising. No les, 
than businessmen, workers, and polilicians, professors 
like money and in6uence. Having lraditionally hcen de ­
prived of both. thev have welcomed the contra,: ts and con­
sultantships offered hy the Military Fs1ahlishmen1." 

For this combination of reasons. scores of semi-au1ono­
mou11 military research organizalions were estahlished hy 
American universities. Sotne of rhesc inslallaliorn. have 
come to enjoy a special relarionship with the government 
as Federally Funded Research and Oevelopmenl Centers 
(FFROCs). As such. they receive at least 70 per cent of 
their income from federal agencies, and wo rk " under the 
direct monilorship of the government." According to Na­
tional Science Foundation nomenclalure . FFIHX\ arc 
"organizational units associated wilh universitic\ and col­
leges wh05e crealion and operation arc not primarily re ­
lated ,o the main function of the admini:o1tcring universities 
and colleges." FFROCs receive a suhstant ial portion of 
the federal research-and-development ( R&D) funds avail ­
able Jo the universit1 community : in fiscal 1968 ( the last 
year tor which such dala arc available). university-admin­
istered FFROCs received S94~ million from the govern­
ment, compared with the S 1,416 million awarded directly 
to the univerait.ics for R&D activities. 
. Even wh~n not recogni7.ed as FFRD(\, campus research 

ccnteni can he found at most universities . In the main. 
these institutions work on military and space "hardware" 
--the mechanical equipment needed lo outfit an army or 
launch a space vehicle. Increasingly, however. they .arc 
devoting themselves lo developing "software" :o1ystems-
1he mathematical and analytical models used in systems 
analysis, operations research and related methodologies. 
Research centers have contributed substantially lo the 
development of military software systems. and many C\>f 
them- particularly the para-univenities like RAND and 
I DA- have hccome noted for this kind of work . llnivc~ity 
5(X:ial scientists. foreign area specialists and educational 
researv::hers also found ii profitable to estahlish autono­
mous resea'rch cenlers when th~ R&D hud~ets of non­
military federal age cies exploded in the 196Os. 

' I 
As cold-war dcftnsc appropriations soared. am-

bitious re:i;earchen--many of them uASociatcd wilh the 
Defense Department as consultant ould get impressive 
contracts from the government. Most of these went to 
aemi-auton~mous \ re!ICarch centers lilt Michigan's Wil-
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• I()"' ~ 
'-"h,ch Un I. ah-oratory and the Cornell cronaut 1ca l Lab ., 
llicnts ;ould meet the Pcnt al(on's !>tr, t ~e ur1ty require ­
Ct lino f <Xlav . M> • of t~esc orgAn1rn t1onR en1oy the budg­
(.'c\lif acd,ties o f a large un1vcrs1ty T he Unive r8ity of 
l orn,n f 

<1.bo • or In . lance, opcr tcs the Lawrence: Radiation 
ra tor d h 11lstall an t e l m lam<>:1 Scienti fi c Laboratory-

Cntist ations h1ch havt a combined staff of I I ,8~0 sc i­
<ipc ~ \ , tct:hn1 c1.1n, and ,uppon personnel and an annual 

at,ng h d , 
that u get , in I 468, or S28R million ( en amoun l 
~a n c <'Ct!\ m01,1 ,tale hudgr t\ for higher education) . 
hav1: h~f lhr ~ucn11,t, a\,oc1.1ted with these imt.itution, 
deft• en _ ahlc to augment thrir mt:omes by setting op 
Proun ' c -oncnted "~rm--<ifl" companie~ which market the 

Ucts de I . l • vc ope l m univrr,,tv labora torre, 
rcv-n fact . a, one pcnct 1tt, furt her into the military 

-.a rch . 
ll()n ne twork. th, u ',J1ll·t1nn hctween academic and 

academ f . ( r ad . ic unct"' ,, t, 1,t, to d1s nppcar . T he trustee 
often ~~ 1 tr ato r ll' 11 v \ll} r carch institute is more 
•n th . 

1 
, in not I h.c- l ,,·, ,. 1 • ,I a ,pm-off com pany located 

\Ult a~ nc .irhy indu tn., , .,,10 «l the same time a con-
t to the Penta,-:<' ' \. " ":11d1 monitors contract~ 

in h1\ hel ·' • d · u 0 1 1n .. 1:.,, ,•.'-i), !DA and the other in-
Cpcndcnt " th ink , nl., pf• cn act a\ middlemen in these 

con,on1a W t 
lo _ . 11 1 ,u,' ..i ,;,tcm, the government can huy 

_P
1 

,ucnt ,f1e t111ci1, -~l11lc hypa,smg low ci vil &ervice 
\a aric, • ., · • 
. • anu avo1d1n!£ .in:ountahll ity to Congress. Defense 1ndu,try . 1 
the corpor .111om, who',(: executives often dominlte 
. hoards of tru,tn·, of the rc~arch in5t1tutes and thin\ ­

tank "· g1un acu.'.\\ to clai.s1fied informalion and have the 
~ipportun ity to "evaluate ohjectivcly" the projects they 
arc trying to ,ell to the government. The universities, in 
return for their part1c1pallon in the consonia receive 
for their professor, large re\carch con tr acts and 

0

Jucrative 
consulting fc:e~ . Examples-of this arrangement can ~ 
found in most univcr\lly communitic~. and are espe­
ca.illy prevalent at the large rese arch-oriented campu'.\Cs 
like MIT. St an ford and Johm Hopkins. 

In the summer of 196~ . a ,uhcommittcc of the 
Hou\e Cornm11tcx on (iovernment Operations held a 
seril'\ of hearing, on "Conflicts Bet ween the Federal Re­
sc.in-h Program, and the Nation's (ioals for H igher Edu ­
callon •• The comm11tce suhsc4uent ly issued a report to , 
the Congrc!ls 1n whtCh 11 was argced tha t. " While both 
rt·search and higher education share the common goals 
of extending scholar,h1p and developi ng the intellectual 
rc,;ourccs of the: na110n , tht' imm,·d ia ff' i ntf'rf'Jf.f o f o nf' arf' 

not nur.u ur1/y tho,,. of tlw otha ." I f: mpha~is added. I 
Federal n-s.carch programs . the comm ittee explained, are 
JesignoJ tu adv , nce the nation's tec hnologic al capabil ­
itin--particularly 10 the areas of defense, ato mic energy 
and \ puce - while r,:oal, for higher ed ucation call for a, 
many Americans a, p l>l>!>thfe -- rt'gardlcss o f race. na~ion­
ahty o, income ·• to ohta1n . a college educa tio n. From 
the testimony und report!> 11 examined, the comnuttce 
concludeJ that, " ( >ur J.-ederal resea rch pm i ru ms. on the 
one: han'1 . and the natmn's goul" fo r h1~her education , 
on the othc:1 . arc 111 1m:rcasang conflict " 

The first 4.·11nf1Kt . "4:c11rd1111( to the comn111tcc . l!I the 
;application of Amcru:a'i lcchnu.:111 in1c llec1ual rt'!>0Urcc11 : 

. ''S4:icnti,ti. und c11g111rcrs urc 111J1~pe11,aMc lo rci.earch 
.. ~,J Jt-vclopmcnt They ;arc »li.11 inJ,,prnuhlr 11, tuchu, 

in the npanding higher educa tion ,y, t.em . Since thetr 
num~rs cannot he greatly increucd over the ~hort run , 
too much diversion into the: one mcaM deprivation of the 
other ." Using National Science Foundauon (NSF) 
figures, the commi ttee estimated that two-thirds of all 
scientists and engineer!I engaged in R&O work were em­
ployed on federally funded pro;ccts Smee almost 90 per 
cent o f nil fedetal R&O funds arc cont ributed by ei ther 
the Department of Defense . the N11tionaJ Aeronautics 
and Space Admini!llration or the: Atomic Energy Com­
migsion, it is sa fe to auume that a majority of these 
sc1cnt1sts and engineers were committed to defense-re­
lated work . When federal R&D expenditure, arc rising 
(a~. for instance, du ring the yean 1950-65 , when they 
grew a t the rate or 15 per cent a year) . this diversion 
of scie nti fic manpo we r to mtl11ary work leaves an in­
adeq ua te numbe r of q ual ified scient,sta tor college teach ­
ing ( p art icula rl y at the smaller college,) R&D employ­
ment in the go vernmenl secto r has also created a prob­
lem tha t -was no t foreseen in the 1950s and early 1960s: 
when federal R&O expenditures are reduced for main­
tained at an even level dur ing a pe nod o f infla tion, as 
has bee n the case fo r !he past two years), a ,urplus of 
scientific manpower develops which cannot be easily in­
tegrated into other sectors of the eco no my . Si nce the 
scienti5ts engaged in defense research tend to beco me 
~pccia li5ts in narrow fields of particular interest to the 
military, they often lack the backgro und that wo uld enable 
them to switch into · teaching o r nonmilitary research 
activities . 

The ,ame le ind of , kewed prio rities have developed 
1m1de the univcnity. "Fe~eral compet ition for sc ien ti fic 
manpower ," the committee found, " has not stoppe<l at 
the gates of colleges and universities ." By providing about 
70 per cent of all re!l«:arch funds received each year by 
educational instit utions . " the Federal government reaches 
within the higher education system to claim a substantial 
sha re of the wo rking time of the: college and university 
faculties. and a very high share of the time: of science 
fac ult ies ." The consequences of this phenomenon are as 
obvious t<> the committee as they are to most other ob­
servers of un iversity education : "colleges and univenities 
have responded to Federal demands for research by chan­
neling an . increasing number of professional employees 
into research work. . by reducing teaching time: of research­
performing fac ulty , and by offering such reductions as 
inducements to allract new faculty ." The resultant dcte­
riorotion of undergraduate education-manifest in huge 
lec ture classes and poorly qualified teachers-has become 
a fact of life at every large univer1ity . 

( 

The most conspic~us result of ithc: co~flicts bc­
twee~ federal rescar~h programs and the nation 's goals 
for higher education 1s the concentration of federal fund­
ing in t~e in.~t!t_utions that Clark Ke rr calls "Federal grant 
un1vers111e~ . . I hesc favored schools rrceivc up to 8S per 
cent of their income from federal research funds , and up 
t~ I 00 ~r cent of their research budget from this source . 
l here are not many suc h institutions . According to fiscal 
196 7 fi(tu rcs. the top I 00 recipients of fede ral obl igations 
for higher edul·ation ltl)t 69 ~r cent ( S2.278 million) of 
.i ll \\1'' ' 1 fund\ , and RK ~ r cent (SI, I 66 million) of all 
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~~ra) R&D funds. Fifteen univei,ltics I nt apturcd 
~ cent ($507.9 million) r all RAD fun<h avail ble 
'4g tty to universities, while fifteen school, alone received 
\aQj per . cent ( $44 7.4 million) f federal funch ,oing to 
~ 'Ycl'ltty-administercd Fcderall unded Re111ea h nd 

Yelop1nent Centers. 

~ ~ fay red tatu f s h federal un • 1iti 1, 

It ~ can in most scs tr cd W W r 
,~• a aclf-perpetuating phenomenon. The obj f 

. mi ra.ll funded rcsea~h. I t the Hou 
'the ttec, "is the m t rch e le at co1UA 

to . ~nt i m~t li.kel nthdt iu R&O ' fund1 
Ob. ~lilts with • dcrable resca h expcrien , " the 
~vc . f bu. inJ re arch to the exclu ion of th r 
Of ratJon~ will d ioexorabl tQ the ocentr ti n 

F research funds at the major univcnitiea. •• 
oenlr tion of fedt'ral R&O funds at relative ly 

rsiuc,. ha., mcMt, according to the committee . 

a ar o, 1 ar: n of resea.rc opportunilict and 
incenti¥e$ f,-,: 'IC•~~,, '~ 1 -.(j en neen. Favored univer­
: T ' at"-l, ,, tt+..:t and keep tbe belt 1cien-

lntlil t1tJons not '° favored 
ha,oe lost Jll\t. t _protr.aon, and a" unable 
to 000lpc-t, , ;· or ttplaccmenu. T#uu, thr 
F~~roJ fY S.•• '\'"''·"'1-1 ~vt" not only mad~' alr~ady 
nrwa, U&Sil. •. ' -,)•, •• , . r>,ry havt! doM .rt> partly 
GI tJw U {V,"L• \ .. -~1 ( phuu added.] 

. The abilit~· , ' 0t u,.;.1\·c-r:-•ii to attract the be,; scicn­
~ ~•s in fa ·t , ra;.1~ a "brain dram" from poorer in­
~~n our-,•e ar colleges, junior and community col­
C,ca . -and fro'" a-.rtain sections of the country-Ap­
~hia, the Dec:p Sou h, the Plains and Mountain states. 

itb a few CJ,cept>ons. the principal recipients of fed­
eral R&D funds arc in the Northeast, Middle-Atlantic, 
Great Lakes or Pacific Coast areas. Six states ( Mas­
&acbuactts, New York, Peonsylvania, Illinois, Michigan 
~ California) received 43 per cent of all federal funds 
&omg to universities and colleges in fiacal 196 7, and fed­
eral R&D expenditures al schoob in these ' states •re ) 
even more ooncentrated ..:.~ !.. 

• I 

A t this point. it is appropriate to draw some con- • 
clusions as to the effects of university-military coOatlora­
tion in the postwar era. The f actJ presented above suggest 
that American · coHcgea and univenities have become 
divided into two camps-with the big R&D petformer1 
on one side, and those with few R&D contracts on the 
other. The large research~ricnted univcnitiea arc able 
to maintain their favored status by 0 blceding off' the in-

, tdlectual resources of less-favored schoola. Thia proceS's 
tends to perpetuate the underdeveloped condition of the 
"'bave-QOt"* boot,, which con&ist of women's ~colleges. 
Black collEges, fopr-ycar liberal arts colleges, · state ahd 
municipal sc~ attended by working clau and lower­
middlc-clau • youth, agricultural achools, and other 
nan-Ph.D.-granting institutions. Such achoola lack ade­
quate equipment and facilities, are unable to attract 
ouutandiftl faculty memben (particularly in the acienocs), 
and, cannot offer opportunities for faculty and students 
to eapae ~ advanced research proje.cu. They cannot, 
iD awn, provide their students with a ftnt-rate education. 

The big R&D-oriented univenities ar'c, of course. , 
3)0 

~trong w~rt the hftvc-not schools are weak bey can 
hoa11t ultra-~• fa iii tics. at t-ttuddcd faculties, mul­
lipl r s a h opportunities. But by becomina dependent 
upon f C'd r I r s arch oontr ts for their operating ex­
pense , lh y hov lost 1ny claim they might once have 

njoycd to ~ llcd " ind pendent centers of know1cdge ." 
Th pall m ~ of oopcration between univcnity RctD 
p rfonn rs nnd federal R&O consumer, lend to become 
sdf-,u~ ining. Thi~ is admirably summ rizcd in this 
p ss g from th 1/arvard Crimwn's 1969 "Report on 
th future of th University" : 

he government , 10 11 large dc,ree , hu creal d it 
own need for i11elf amona lhe univcnitin . II ia not 
mer ly a c~ or 1hc univchitiea necdina money and Jhc 
1ovemm nt providing ii ; lhc 1overnment hu built up 
large-scale 11eicntitlc rucarch u an almosl tolally w 
function for univcr,1 tiet1 , a function 1hat ot1ly the federal 
gov mmcnt can fi nance .. 

A the ale of _t he research product became more and 
more profltabl to universi1ie11 (et1peci~ly after Sputnik . 
in 19H). lhe univcr,ities began to reorienl their re­
source and their own concept of their functio IQ 

be able lo provide the producl more euily. The uni­
venit~ developed a dup dependence: on the aovem­
rnent.. which cau,ed them to anticipate whal the ,ovem­
ment wanted from them and brouaht 1hem to believe 
the government's in1eresl11 were 1he same a, their own. 

It is clear that by bricnting its activit ies so as to antic­
ipate the research needs of the government, the univer­
sities have by ddauh neglected thos.c areas of inquiry 
that might embarra!(S the government or threaten its 
prerogatives.: This fact has been noted by many critics 
o( the govtrnmcnt-university relationship; thus, in his 
196 7 speech on "The War and Its Effects, " Senator ' 
Fulbright commented that while federal R&O funds do 
make some contribution to higher education, they do so 
at a price: 

That price is the :oiurrender of independence:, the 
neglccl o( teaching, and \he- distortion of scholarship. 
A univenity which has bcc~e accustomed to the in ­
flow of government funds is likely to emphasi.zc act iv­
ities which will attract those funds . These, unfortunately, 
do not include teaching undergraduates and the kltld of 
scholarship which. though it may contribute to the sum 
of , human knowledge and to man ·s understanding o( 
him,elf. is not ~alahlc lo the DefenllC Dcp~rtment ot 
the CIA. 

Fulbright • concluded thal the current wave of student 
unrest is due, not · to inferior education but to "the 1lu­
~nt's discove'")\_of cdrruption in the one place .. \ . which 
might have bcc~upposcd to be immune from the cor-
ruptions of our age." . 

For the past two years. student opposition to uni­
vcrsity--conductcd military research has been a major 
issue all over the country. Efforts by student radicals to 
"move beyond protest" in the struggle against U.S. inter­
vention in Vietnam led to campaigns against local mani­
festations .of the "War Machinc"- ROTC. Armed Forces 
recruiters~ Dow Chemical Company representativn, and 
military research projects . As campuses became mobilizlcd 
behind concrete dcmand~"ROTC off the Campus,"' "No 
More War Rcscarch"- symbolic prote1t1 and vigils pvc 
way to mass civil disot',cdiencc and then to violence . 
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I J"IPn,11 

fl:-. tit ut 1011 lo < o lumh1,, lln1 cr, 11 \ memhcr;hrp in the 
"'h•c h c f, r I cf emc na l ~c, u 1lminuted rn a , trike 
.! he ctk ti C'I pnr.11 , cd the , hoo l for two mo nth,, 

'flrin >lunib1;1 a 111111 .,~ lo llo we<l i.l yea r later b y 11 

'H -in, 0 ff cn I c g,11 n.,1 m rl 11ary rc,earch tha t led lo 
"1i th • ,tr ike- . ,1rxl in , o mc L,t~c, vrolent ·onfrontatiom 
f-·10 1 

f)olKc ,11 nwrny uf 1hr la r>:c rc,ear1 .. h univen rl1C\ 
J"lrc ~ 1 

• lhe ( ·,,mho<l, .rn rn '..a\lon of Apri l-May 1970 
l 1Pll ' II <l re~ . ' c ;1 n,11 rnnwrdc wave of prote,l, aga inst war 

• earc h <l 
c<llt\ an m1l 11.1ry J{() l < training These succc11sive 
re,1('Pai n~ ha e prod uu:-d ,1 nu mber of conspicuous 
Pro '&nmcnt~ 111 the mil1t.iry1 rc-.carc h network . Several 
•at,rnincnt re,ea rch ccnlcr, have lost t heir un1vcr~1 ty affil-

on ( A • . merican l fll\C "1v·, ( enter for Research in 
~ •a l stem\, Geo,!<'. \,l\hlngton \ Human Resourc~ 

esear h Offi 
the S c Kc Ml h •rumcntatron Laboratory, and 
he • tanford Rc~csrt 1-, IP t ,ul~). and several o thers have 

II en compclkd t.i ,, • 0 1ct l he 1, mr I 1tary re:o.earch act iv­
ies On a • c may JXr 1 , ,, , 1,~. however, how much has 

,;tualty ~ n ilLCom,: ,r.. J h the student movement. 
r I c re f 1 r • 

o low" a prm , •. , ,r .i .rn, er to that 4u~tion 

r I have said lhdl the mo\l important milita ry func -
ron o f the univer,1t\ !\ the production and concentration 

•n usefu l form of v.hat h<ivc hccn called " technical intel­
lectual rcc;ource, • A 19fl6 Stanford Re~arch Institute 
s;

lu<.Jy summ :1r1.rcd lhl\ function a, follow, "The univer­
-" 11 Y. is a ma1or performer of defense H&D, a supplier of 
advi~cr, and 1:on,u11ant, 10 defense H&.D agencies; a pro­
ducer of the technical rrofcssionnl work force that i11 · 
the prime p roduction f.1ctor in the many government, 
nonproh t . rndu,tnal, and academic laboratories that pro­
duce dcfcn~c K&D. and a provider of continuing, updat ­
ing education 10 the dcfen,c R&D work force .·· 

Any cva lu, l1on of the mo vement agarnsl WaJ research 
would have to uinLlude that the o nl y m t'aiurahlc achieve­
ment , of the ca mpU\ revolt have hccn confined lo the 
frr .11 , role 1Jentif1cd hy Sta nford Re,earch Instit ute . the 
pro<luc l1on o f dcfen~ H& D drrcctly hy the univcni1ies . 
Some un1vn\ll10 have placed hans un \CCrCC research or 
otherwi,e oh1ec t1o nahlc project, (e .g., work on chemical 
anJ hiolo~1eal warfa re) , and some research institutes 
have hccn ,cvcrcd from the ir parent university . However , 
no limitatiom have he.en placed on any of the other dc ­
fcn,c R&D roln performed by the univenity . It is qucs­
t1onahk , moreover . whether any of the actions taken by 
the un1ve r\1ty have h.id any effect on the day-tl>-day 
func tiontnR o f the milita ry researc h network : nonunivcr­
-.1ty rci.ca rch orian1zation, have been found to assume 
rcspo nsibil,ty for project\ abandoned by the univcnities, 
and the in"4itules that have lost their univcr'lity sponaor­
,hip arc fully capable of continuinR work on their own . 
Thus even the in,,t1tut1onal measure:,. adopted by the un1-
vc:rsitic, to J1vcst thcmselvc\ of dcfcnS(: R&.O work witl 
not ~uh,tanllally alter the t:omposit.ion of the military 
rc:scart:h net work. I he cohe,ion of this network, aher all, 
depends not Ml much on formal unngemcnts as on 111 
abrhty to funnel rnforn11u1on to the: Pentagon and money 
hack to the research performer\ a procr-.s that ~oc,; on 

unabated . 
If any result~ have hccn ;u:h1cvcd at all by the: campus 

protest movement , they would have lo he manifeat in the 

I f untlamental arc.i of all the a1t1tudes and loyalt1c1 ,,u~ 

""IION / (), ·1111',r I.' . /11111 , .. ,. 

of the people who e<,mpri<,c the natinn \ technic;il rn te l -­
le<.tual re«;(,urccs Ir AmerK.a ·, 0 U(\la.t1<.l 1ng 'l<.rent l\l\ ,1nd 
eng.inccrR were pcr~u;,ded to abandon military wo r) , the 
military rc~arch ne twor k would he <1c r1ou,; ly_ 1mpedc<l 
An<l rf you ng ~ ,cnl1\t\ and graduate ,; tudcnt,; e 'lc hcwed 
a c.t rccr rn fie-Id~ cl<l"lely trcd tn " dcfen'IC 1cchn1,log1e'I ," < 
the 1111ped1menl would be la!\trng 

In a gue111 arl1Cle 1n 7 h,- Nrw Y11rk T11nr 1, l>1rc.c tor o f 
Dcrcnse Rcsoarch and 1:-.ng,inecnng. Dr . John <:i f- r,stcr , 
Jr ., revealed that the Pent;,gon 1,; concerned hy the grow­
ing ahcnatmn of young ..cient1st~ from mrl1tary research 
work . This phenomenon recei ved nat1o n;,I attention o n 
March 4 , 1969 , when thousands of o;cient1st~ part1c1pated 
rn a one-day icsearc h strike 10 " p rotest the m1<,use o f 
technology and the complicrty of the scientific and tech­
nological community with the g,owing power and 10 -
Huence of the military-industnal comple~ " Participants 
in the March 4 strike al MIT heard an impassioned 
pica from Harvard biologist George Wald for nothing 
more than "a roawnablc chance to live , to work out o ur 
destiny in peace and decency ." Wald, a Nobel laureate , 
told an appreciative audience that wh ile "our go vern­
ment has become pre.occupied with dca<h , with the busi­
ness of killing and hcing killed ," the business of scientists 
" 11 with life , not death ." !Sec "Science : The Movement 
vs. the Establishment" hy Charles Schwa.ru, Ihc N atio n , 
June 22. I Recognizing that these arguments endanger 
the morale and discipline o f the troops under hi11 com­
mand , F~ter felt compelled to respond on an elevated 
moral plane 10 the anli -military campaign : 

The Iheme of the..c young people ~ vaJ1d--0ur talent, 
;rnd our phyi.1cal re&0urcei. ,houkl be directed prrmarrly 
1oward enhancing the quality of lrfe. Unhappily, 
one compcllrng attribute of the current era , the ood of 
which 11, nol in \rght , 11, the fact and prospect of war . 
Security from elllernal threa1 to our na1ion ri. a pre­
requii1te . lhercfore , lo the improvement of the quality 
of lite . 

Lurking in the background , then, are the faded im­
peralivcs of the cofd war ; from this perspective . "Re-
5.earch in areas of interest to defense is not in it.self 
immoral. But to deny others the right to pursue defense 
research and to find alternatives for the common defense 
is, in my judgment. immoral ." , 

There is, of cou~. no way to determine who is being 
most persuasive in this struggle for the loyalties of young 
,cicnt.ists . Ncvcrthcleu, there is some indication that the 
Pentagon will not, as in the pa5-t, be able to choose at 
random among the hrightest minds in the nation when 
lining up 1tafflor important researc.h projects. Disench~­
ment with the mititary orientation of the: "Science Eatab­
liahment" was clearly vi"iblc at 1969 and 1970 meetinp 
of the American Physical Society and the American Aa.­
aoctatioo for the Advancement of Science, where activiata 
shattered the norma11y placid atmosphere of the proceed­
ings to challenac those who unquestioninaly accepted the 
present utilization of scientific resoorces. ( .. Our job • 
\<:ientiats." one protester shouted. "is to s« that lcieoce 
re100rccs benefit the people.") Al MIT, die Science 
Action Coordinatina Comrnine1e. sponsor of the Mudl 
◄ rcac.arch atrike, hu won a pl~ from the wtitute'a 
administration to 1C1Ck nonm~itary financing for Mrr, 

HI 
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?recise 

~am of 
1c. Call 
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Th P Pular Wat ch 
co11fi1111td from 1111ur / l() 

i11t,·11d,·,I t:iri,:,· t ,; 111· 11:1, ,·.,111 irw,·d 
th:it 1·l,·,·t11111i,·, 1·11111,1 s11ppl,1· th,. 
11,·,·,·-,:1r,1 t,·,·h111q111•, r .. r II II1 ·: 11 I,, · 

:111l11111at1,· ,·n11trnl 1t[ th,· air hntlll' . 
\ "1111 h::\11111\11 II / I S illljll p,~p,i l,y 

\ ': ill, ·,·, 1d,·:b . I "' ""'"' '" t 111·111 
llp1111 th,· .\ 11 F111 ,·1•. HIid , ·, i1I, •. 1 \la s 
:1,knl to ,·xpl,11·,. tl 11• t, ,., h11i, ·:1 I p11" i ­

hi\1t11·, Ill :I , 111,h· l-.11111111 " " ,\ l )~ I•:( ' 

I.\ II I )..f,•11-,• ~., , t,,111, l·:11i,:i111·1·1 i11i,: 
( ' ,1111111,tt,·1•) . 

.\I )~I ·:(' 11:.s t h,. li r, t , ,., io11, , t,·p 

111 11 :1,d th, · d "1·,• l11p11ll'11t nf a11 l'l1•1·­

lI 1111 11·, '> , t,.lll 1111 ll11· ,·,·11trnl ,·1111-
t 111I 11i th,•,1111ti1ll'11l :il a1I I1:lltl, •: nu t 

11I 1! ,·1111• 1i,:Pd tilt' i,:, ·rn1111:il ,,· 111·1111· 
f11 r ti ll' ~ .\ (; I•: ",t,•111. l l11l 111 
th,· t:1, ,. 11f th,· , k, •1itJl'i, 111 11! th, · 

.\ 1r F111·,·,• .. \ I l~ J·:( • d1,I 11111 :.!:•· I 

\l' I\ tar 111th ti,,• 1d,·:1 of 1•\11•11di11:.!; 

.I \\;lflllll!.!; '>''' ' II\ '"'>·1111,I thl' l' .~. 
t11 •fl t 11 •1 -.. . 

?roject Charles ponders 

111 F,•h r11 :11y. l!l.-,1. :1t th,· ,·,•qup,t 

11i th,· .\ ir· l·'11rn•. :'l l . f.T . l ,<'i.::111 :1n-

1ttl1,·r - iudy of :ii, dd,·11,1• undl'r tlH• 
1·11,I,, 11:tll\<' l'mJ,·•·t Chari,·, . TIH· 

f1J 11J1·1· t :.!;:ll'l' it:< 1,I,•ss ill:.!; l o thL• 
~ .\( ; I·: ,, ,t ,·111. :ind to :dllll1· 111on• 

t I1111· f,11· th" , _1·, t,·111 to ,·01111: int•> 
~wtit>ll . it n •1·u1nnu•11th-1 l :--tn\11~th1•n­

i11!.!: ti lt' r:1d:1r ,ur1·1•ill:111,·,• li11,• :1'<,nµ; 

tl11· l'.~.-C:111:1di:111 fro11ti,•r (nn11· 
,·:ill,•,! th,· l'i111• T n•,· :-_1·- t .,111) . H 1111·­
I·1·,·r. I', 11j1•,·t Ch:1rl1·, hrn, hPd pa,t 
th,· id,·:1 of th,· pol:ir 11·:1111i11i,: li11,•. if 

111il_,. l>l'1':tll,t> th,• t1 ..-h11i,·:1' dilli, ·ul­

t,l', :1ppL•:.1rN I to hl' on·r ll'IH•l111 i11µ;. 
C'111111111 1nil':1 t i1t11, i11 tlw .\ rrti~ 11 ,•re 

oft,·n " hl:1 .. k 1·d out" [or ho1 1rs :it :1 
ii1111· Ii_,. 111:1i,:111'li1· , t orn 1,. whi ,· h 

11w:111t th:1t ni ti,·a l p:irt, of a 11·:1rn­
i11,s -.1·, t 1·m 111ii.:ht lw lilott,·d out for 

ln11i,: and d:111µ;l'rot1s i11t,•1T:ds. 
Furth1·r . thl'll L•x i, tini,: , P:rn·h r:.t­

d:tr did 11ut h:1n· a 1·prti l'al .,p:111 of 

1m11·h l,p1·"111 l -W.000 fPl' t - and the 
lirw ,·ould tlil'n·fon· ht• on·rflown by 
j,• t homl)l'r,. :\"or rnu ld ,·xisting r:t­

dar prol'ide 10 11·-:tl t i t udc protel'lion 

li1•.1·or11 l the' horizon, whil' h mean t 
tlu• lin,• could a lso he un<lerfl own . 

:\ 1,,n·o,·cr, ~o,·iet homlwrs could 

011tftank the l ine hy using the At­
lanti,· or P:ir ifit· approal' h . 

"How much warning?" 

For :d i of t lwsc n'asons. Proj t>1·t 
CharlP:-1 ,·onn•ntm tcd its atkntiun 

"n the " lorn!" a ir battlc- i .l'., t he 
d1•fpns1• of the northcrnmost ,·itiL·:-1 of 

tl1<· t r.s . and the ~A C has,•:-1. 

\\'hi l1• a ll thi :-1 11·a~ ~oin~ on, Dr. 

Lloyd ' llvrkncr, a physi1·ist who 
ll'111' 111•:11!., I Ill' nrookha \ ' ('II l.ahorn­
t.ory for 11ul'il'11r rCS<'Jlrch, \I' ll>! l'Oll• 

dul'linl( for the D l'fl'llliC D1•part111c11t 

11 , iul, , ,,,. 
11 1 ( >11 ,· ol ll,·rk11,·1· 
t i1111, I i:1d J,. ,,, 11 . " 111111· 
llll! ,·1111 11 ,. ,.,,,..,., ., .. I( , , 11 :i s told : 

p11-- il1l _1· 1111t 1111111• 11 11111t, ·11111i1111t,·,. 

TI il' I111tr,• l lt-rkn,·r , !11di,·d ,·i1·il 

rl1 •f1 •11 , t•, till' 111'111 ' l'l>lil' i l ll'< 'd 111• IH •­

I'111111' "' th,· 11hsoh,t1 • 111 •,·,•ss1t .1 .,r a 

p11l11r 1111rnI11i.: ,_1, t, ·111. " l·: itl1<•r 11·1· 
li11d 11 11'11,I' to i,:i 11· Olli ,,,h ,., f111 11 t,, 

, i, 110111·, 11·11rni11g," l11 • ! 1Jld II li11,·1·"r 
111 \\ ' 11 , hi11i,:l1111 11011Id li , t, ·11 . " 11r Ill' 

i,:in• 11 p t 111· id, ·:i 11f :, 11 .1· k 111d "f d,·­
[1 ·11,t•. ,·i1·il "r 111i\1t:ir_,•." 

·,., k in_ 1q,p, , , Ii 

l \1 ·1 k11,·1 i,:ot 111 t,11 
. I • 

I - ' · . , . 
r:1< l:1 r I in,· li:id h1•1·,,1111· t ,,I,.. 11 i1 ·:1 H,· 
f,•:i , ihl,•. 11 ithin :11·,·ppt :d,lt- 1·1o,ts. 
T 110 , l,·1·,• l1Jp1111 •11t, 1·1Jntril,11 t,·,I lo 

tlll', 1' I·11 11 .. lusirnis . 1''1 ·,i,·i , t~ [/,·1·­
ri,ld Z,u·h:c1 l:L, • 11,I Lo11i , :--11111lli11 uf 

. 1. 1.T .. 11·orkin;( :done( om· lin,·. a11d 
Dr. Canwt .-\ . \\'nonton uf :'llc(:ill 
L' nin'r,it.1·. 11·orki11l! alo11g; :111othl'r. 

had nwrP or li·,ti si mnlt:111i•ou,I>· 
l 'OllH' 11p \\ ith ,,·ay:-4 to triµ:µ;<•r :tn 

:d:1rn1 automatil':dl,· wlH•111•1·1·r :t ra­

dar lw:11 11 pi,·kPd up :111 :1irp l:11w. 
The' Z:11·hari:1~-:-mullin t,,.,llll iquL· 

!'OU id I H• applit>d to :t rota t in :.!; st•:trl' h 
radar . and \\'oon ton 's to tiwd-lw:im 

cquip11wnt that l'llll ld lw us,•d to 

1·un·r t he low-:d titud1• ,sap undl'r 

the' lo11~er-ra11gl' ,Parch rndars. T he 
t wo methods in comliination prnm­

i~l·d to n•du1·c the m:111ni11~ n •­

q uin•mcnts of t he' DE\\' Lint' to 

Olll'-l'iµ;hth of what t hP :\ i r Forl'e 

hai l t houi,:ht they would lil' . Zal'h:1-
r ias' l'Olltr ihut iou was a major nnl'; 

it h roui,:ht t he \'arious 1·omponPn ts 
into Il full-hlown and 111•arly auto­

nmtie warn i 11g system . 

Another missing piece 

A th ird and C\'l'n mun • ~trikin~ ad­

v ane,• l 11ul t akPn pla,·e in thl' lil' ld of 

rnmmunirntions. Tiu• Vui,·1•of Allll' l'­

ica hml lwcn rl'lay inµ; its prog rams 

co11tiwud 11aoe :l.1,6 

... The Sour 
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Th e Polar Watch cont. 

to tran ,.;111i tt1•r,.; i11 l•:11rnpt' Ii)· llll'ar1,.; 

of sli ort -\\ a\'l' radio :ll'ro:-.,.; tli l' At­
la11ti1 ·. , ' l101t-\\'a\·1• r1 ·la y \\'as IHillll'· 
io11 ,-, ly rw i.~y :111d irr lfl:10 t ll(' :-, tat,· 
J)qmr t11 w11 t 11 s k1 ·d Lill' Bt m ·au 11f 

:-,ta11danb a11d .\I . l.T . to d1 ·1·is1· a 
lwlt1·r rl'lay. 

Out of that ,.; L11rl _1· 1·a11w a t nil ,1· 
n ·n1 luti o 11 u. r y d1 •1·l'l r>p1 111•11t tl11· 
" fc,nrard :,il'attr r" t1 ·d111iq111·. I 11 ,.;i 1n­
pl1· tf'rms, thi.s 11tiliz1•,.; tl 11· t ropo­
,.; pli1 ·n • a11d io11 n,.;p l1nc· (lay<'rs in tl11· 
t·arth' ,; 1•11v1· lop1 • llf air) a,; n•fl1 ·c·lor,.; 

for hou11 r ing VIIF an d UI IF ,,iµ;11al s 
l>t'yond t lw horizon . Tr11po,.;p l11 ·ri1· 
,.;1·aUer , it \\'as l'sta l,lislll·d , ll'as µ;111111 
111·c·r a ra11g1• of ,50 lo l()t) rnil1•s, a11d 
iono,.;p l11 •ric · at liOO to I ,:.WO 111il1 ·:-. . 
' )\ ·,.; ts i11 Alaska, 111 on•11 1·n, l1ad 
provc•d that thl' s ig11al s 11·1·n· a ll 11111, 
i11qwrvious to atr1111splll'r it · dj,.,. 
t11rlia1w1•,.; 1·orn111011 to tl 11• Ardi1·. 
.\I.I.T. 1il' i1 ·11tis l \\ ·f'.~ll I wus :--11n· 

t hat fo1 1ard . r tlJ ·1 \\ 011ld pn"·id1 · 
th1• n •liahl1· 1·0111rn1111 i1·11till11:-- ,.,.,,.,t •n­
t i:d toa polan1arr1i11 :/ lir11 ·. ' I Ill' , 111 -
1·0111 , ' umrn ,,. , tud.1 group was pro­

fo11ndly impn·ssl'd. 
fipfon • they fi11i s hl'd in Sc·pll'nilwr, 

t l11: Li rwoln sc ·i1 •11tist.s 1•1·1•11 dn•w u 
frasihl1• li1H' Hl'ro,.;s tlll' Ardi1·, l' hc >0s­
ing lol'1ttio11s thut c·ould lit· s uppl i1•d 
by rt'lati v1,I_y clll'ap s1•u t r1111sportu-

~ ..__ 
.,. .~:..~1.-

/L~f//ll!il"'":. ·, 
t.lr...J,;:- :" ;. 

ti o11 during tl11' s1 11 111n1•r n1011tli ,.; 
11'11t •11 th e· An ·til' 1rat1·1s an· 0111· 11. 
Tl 11 ·.1· al,-,o Jll'llp11s1·d to 1·111·1·r tlw S!':I 

Hunk s Ii., · 11111intaini 11g II l'Ollti1111011s 
palr11I llf r:idar-1·q11ipp1·d airnaft 
a lonµ; tl11 · :\ tla11lil' a11d l'ul'ilil' ap­
pn,:ll'ill's . 

Tl111t a11t11 r1111 , tl1~:-, 11n111H•r S t11d 1· 
propllsal 11·1·11t lll ti ll · l 'c•1it:1gor; , 
tl 1t ·11· to 1111 ·(·! a 1·old n ·,·1·ptill11. Tl1t• 

Air Fo n ·,· 11' :1,.; stil l not 1·011,·ir11 ·1·d of 
tl11· 1·alt1c• of 11·l11 d , at ill'st, \\'a:-- 0111\· 
:111 alar1 11 ,.,_, ·,-.1(•111 1\1·1 k11 1•r l1mv1• • 

r w1ag1·d o 11 11 u1 ·u ., 1 t,111· pr p ,. 
Dll I I f ti ll ' .XI J ( 1, 1 11 ,1d111t 

' I 1 11a11 1 t \\'a,.; 11 li:id !111 11 · to do 
l111,.,i111 ·,.,s 1ri 1h tl 11 · \\ ' liit, · ll ow,, ·. Ti ll' 
I >1 ·111rn ·rnt s 11:id gorll' d111111 i11 dd1 ·:1t 
i11 :'\011•111llt'r . :'\1 ·1·1·rtl1t ·l1 •:,s. i11 l l1 ·-
1·(•111l ll' r , I !l."1~ . 11111 ., · a ff'11 11·1·c·k,- h1•­
fo11 · l1 is lt-rr11 of offi1 ·1· 1·,pin•d , Tn1-
r11a11 :,1 ·11t a t1 ·rs1 · 1111 ·111•1rar11l11r11 to 
tlw I )c-f1 ·11,.,, · I l1 ·part111l ·r1t that. 11,·11t 
,.,11/,.,ta11ti :..tll ., · a,., follu11,., : " ( :o 11lll'11d 
11 ith tl,i ,., all 011!. S, ·,·1·11t .,· - fi1 ·1· r11il­
lio11 dollars l1as lw1 ·11 :,('( a., id, · for it." 

TIii' )Jf,;\\ ' Li,w was a111011g !Ill' 
r11ilitar.,· progra111,-; r1·1·ic·11'1'd l,.1· 
l'n ·:-id1 ·11t J•: i~·11l1llll'1·r11111l tlll' n ·1·011-
1ili t11t~·d :\:.atio1111l Sc·c ·11rity C11111 wil 
in Vi ·l,11111r., ·. HJ,5:t Trnr11,.,1',- "11II 
ll11t" ordc·r wai; p1·1r111pt.orily 11ith­
dra \I'll. H11 t tlw proj,·1·t, wl,i.-11 had 
alrl'acly lw1·11 luundwd 1111 11 l1 •11t11-
ti,·c I 11L ... i:-1, 11ru,; ullow,'ll to I(" for-

\\·:ml. s t :trtilll-( 1l'ith a prototype 
DJ-:\\ ' Lin 1• ,·on,.;i,.;ting of l'it'\'<'11 s ta­

tions, ll'l1il'!1 \\'Olild providl' a prar ­
ti 1·al tl' ,.; l of tlit• t, ·d111il'al th1 •ory. 

Till' tc •,.; ts ill'gllll at nartc•r Is land , 
j us t off tlw north l'011st of Alaska, in 
ti ll' Hl'a ll fort , 'm 11lio11t 3.50 _111il1•s 
<'11st llf l'oint Barro\\' . ITc•n•, durin~ 
tl1( ' ll'i11t1•1·, tl1t• s1 111 n •r11ai11 s li1 •low 
tl1 I' horiwn for s1 •1·1·n and a half 
11·1·1 •ks; tlH· t1 •mpn11t11n• drops to 

fi0 °; a11d g;a l,·s 11p to 100 niill',.; un 
l1011r ,·an ill' 1·:x1w1·tl'd. 

"Quick and dirty" 
t, l Ill I ' n.~ gi1·1•f1 

till' 1·1111t1 ·111 ·t for :;1•tti11g lip tlll' sta­
tio11:, and 1•,prippi11g tlwr11 . It .~11l»­
rnr1t1 1wlc ·d tlw :,l:1ti1111-l,11ildi11g job 
to 1'11gl'f So1111d llr idgc· & I >n·dging 
Co ., llf :--1 ·atll1 ·. To Lirll'oln l..11l,orn­
to1 _1· and , "tw1·ili, ·alh- . to Dr. Alhnt 
ll ill fi-11 till' rc ·,;ponsiliilit _1· for KHid­
iul!: tlll' t, •dlllirnl .~idc· of 1111· proj1·d . 

I fill ',- pl1111 ll'a s to plan· tlin ·c­
radar .. ,1 ·ar..l1 ,.;fatio11,; 11l1011t 150 
11 1ili•,.; apart- . ,•lr,,-i • 1·w111.l(l1. tl1,-.,n•t,. 

il'all .1·. for tlw l"{ 'f1Jll1i1111: 111•11111 of on<' 
111 m ·,·rlap tliut of tlw llt'xt; and to 
1ip111·1· hdw1•1·11 tlll'rn , 11t inkrvnli< o( 
11l1011t tift~· mill'll. four fiw1l-l11•um 
,;l11Lill111< (in tt'flllt'1li11t.f• , or ·• I" icta­
tio11 1<) thut wo11lcl 1·0,·t·r tfw low-
11ltit11d1• i11l.1•1'!lti1·ric l,c-twt't•n. Tlw l 's 

w,·rc• to IN' 1•q11ippt'<I for tmj lOl'lpht•r-

i<' Sl'attc•r 1·01111111111i1·a tio11 lalt'r:ilh 
:don~ t l1t• lint •, :1,; 11'<'1'1' t lw :-1•:11·,·li 
,,tatio11,.;. T1l'I> of thl' ,.;1•: m ·li "t:1ti1111, 
,nHild h<'a t1.\iliar.1· ("aux' ') ,.;lutiu11:< 

Tl11• third , at B11rti-r bl:t11tl . i11 th .. 
rniddl,· of till' 11·hol1' linl', 1ro1ild I~· 
tlw m11 l11 statio11 : lw:-icl1 •,.; 1wrfon11• 
i11~ tlw s1·ard1 f1111rtion :111d adi11~ 
as a d11t:1-t·olll'rti11~ 1•1·nt1' 1' fm tl w 
sma lln s tations 011 l'itlll'r s id1•. th,· 
11wi11 s tation \\'ould ha,·(· innosph1·1• 
i<' ~wa ttn for 1·0111 1111111i n 1ti11g l'l ':tr· 
\\'ard - i11 tl 1i,.; i11 s ta 111 ·c to .-\ 1wh111 • 
:igl', 7:!0 111il,·,.; :,outh . 

fn tl w int<-n•-.t of s p1•1•cl . ll ill h:1d 
d1·1 ·icl, ·d on a " q11i1 ·k :111cl dirt ., ·'' 1·011• 
n •r:-ion of 1·q11ip11u·11t alrracly i11 
prod11dio11 for tlll' 111ilit :11 .1·. The 
111,,,.;t cliflil'1rlt j11I, was to adapt tl u· 
a11tnn1a ti,· al11r r11 fl':1tun·:-1 to till' 1•1• 
isling rndar 1111d tliis llll'Hlll dc •\'i~ 
i11g •·rti•wriru i1111ti111( ," or ":<<'l'OIHI• 
thought ." d,•vi, ·I':<, i11tri1 ·atl' J.(t·:ir 
tl111t would not IH• fooll'd b,,· bird;. 
l,liz~1rd:i1, nwlc-or,.c, or tlJ1• uuroru 
l>11n•ali'4. 

Tlwr<' w,•n• otl11•r probl1•11111-
how, for 1•~11rupl1·, to k1·1•p tlw rolat­
in~ nnt,·nn,w frortt 1·oll11p:1i111( uud,r 
llll' w1·i11:ht of il'l i that wu,.. c·1·rtuin lo 
al'cur1111lut1•. The tin,t liOlution w11, 
to t>n,•ullf' ttw Mtrur·ture in u ruhbi·: 
rntlomf', i11 ffot« •1J like• u balloon )J_T 

wam1 nir ut two pound,.' prnu,urt 

tontimud page lJlJ 

AT KULJIAN ••• 
TOP L■VliL DIIIECTION ASSURI 

■NGINE■IIING ■PP■CTIV■N■SS I 

When a project is guided by top level direction throup 
all mges of development, most eff'edive results 
are achieved. 
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in the midst of 
I Wealth here in 
\ erica's next big 
lready underway. 

Utah Power & Light 
i e unique combination 
• to fast-growing mar­
n for plant ites and 

fi nd an unu ually high 
bor force that enjoys 

recreati o nal oppor­
lCe . " Indu trial man ­
rtance of the e factors. 
vou in Treasure Che t 

~:ou r while. 

~ 
--C• - -.,:. :... ... -... .............. ~ 

·, "'!:= .. -~-

• largest steel mill well of 
Miuiuippi. 

1 Low-cost power, water, fuel. 
1 Intelligent and ,table labor force . 
• Sound diversified economy. 
I Healthful cl imate w ith low 

umidity . 
t A gateway to the rich, for west 

arltet where America is grow­
ing fo,test . 

• Plus . , plenty of "elbow room." 

Detailed information ill P.~e­
&tnltd in our brochure, . A 
Treasurt Chet1t in the Growi_ng 
Wt"llt." For a copy, write , wire 
or phone to W. A. J1u ckinK, 
Manager, 8u11i ne11s Develop • 
mt'nt Department, Dept. -I~' 
Utah Power & Light Co., Sa t 
Lake City 10, Ut~h. l ~,1u1r1es 
held in strict confidence. 

.. ._ ... ___________________ _ 

Tiu, Polar IT/a tc!1 rri11 1. 

(Tlii~ rnd111111 · 11 11, ii f111p . TIii' wind s 
h111T1 •1t-d it : 11 ·1 11-. , w, •n · ,·hm11i, ·; 1111,J 

it 11 11~ lt'pl11 ,·1·d ' " 11 pl11 • l il' rlo1111 •.) 

Ill· :\1 11\ . 11i.-,:i . 11 11· •·--•·11ti1tl 1{1·11r 
11 11-'11 t r1 .. :.k-id, · i11 :-:1 •1 ittl, ·. II_,· .l1rl y. 

it 11 11s h, •i111! 11111011,l, ,,I 11 1 ll11r tn 

1- 111 11,I 1111 ,I :II 1111 • 11 dj11i11i11µ; si t, ,, 

:tl11111-! 11 11· l \1 •: 111l11rt :-,:, ., 1. B.,· :-:1 •p­

l1 •111l>t •r . th, • h11ilil i11 u;,- 111 •n · 11p :1t 1111 

tl11 · ~it,·,: ,111,I I,_, . F,·l ,1·11 11r_, ·. I!).-, I . 

t 111• rnd11 ,. ii 11tl r .. , II II I d -,1·1 1 II l'I' ,_, .,._ 

t1 •111 :- 111·n · i11 fu II 111 •1·1 :1 t i1111 . 

second decision 

Tl11• B:11 t , ·r f, l,111,I ,., ,ll'ri1111 •11t 

, i11di, ·:1tt •il tl11 · f1111d:11111 ·11t :tl l\ ·, ·11 -

ni, ·:il :,~- lllllJ>I 11111 ,. J t \\"':ti, .. t·d11 -

1·:1tit111:1I. l-' n ► 111 it . l11 r, ·\:1111pl1 ·. tli tT,· 

1°\ 1 ► h 1•,I :ill i11g, •11i1111 , ll t'II itl, •:i l11r 

p11\ :1rhn11 ,1 11g·:, 1 ► 11 ·f: il 1 1 · i , · :1 l 1·,l , 1r111 ·­

t 111 :ii I ii, 11 ·!-. . , •I' Ill• II l1il ,·. f \\ ,·11t , ·-, ·ight 

f, ·,·t l1 ► 11g. -i, 11•1·11 II id, ·. :llld t.-11 

liiµ:h . m :, d, · "' pl n111t1d . Id, ·11ti, ·: il 
11111tl11I, ·, f:1,tt-11, ·d l11g..tl1tT in :1 

" t r: 1i11 " 11f d ,· ,in ·,I l, ·11gt\1 m ,11\,I 

prtJ\·i,I, , 1·1111111·,·ti 11 .g 11r,rki 11_g. li,· i11g . 

:1 nt\ -t111 :l!!:I ' '111:11 !1-r,- : "11,I tl11 • 11 ► 1\' 
:1,t\ n:11 T1, 1, fr 111 1t:1l :11 ,·:i . p11i11t1 ·,I 

into tl11 · pn ·,·:1i li 11g 11 i11rl. 111 ► 1il,I pro ·­

,.:1•n t littl, · l1 ► dg111, · 11t i'11r tl11 · t\rifti11g 

,-11m1· that t1ll11·n1 i,-1 • m ·1·r11·l11 ·l11 b all 
th a t i,- :--t:1tio11:, n · . 

B~- tl 11 • :--11m111, •r 111 l\).'i-1 tli, ·""-" 
:111tl pra.-ti, ·1· 11,•1·1· d, ·1111111 ,-tr:1hl_, . i11 

:1,·,·11r, I. :111,I tl 11• .\ ir F11r1·1· 111111· 

,.:1q111J..: l11•lti11,I till' , ·:1rl _1 ·-ll' :1 rni11g 

id1·a. Tiu · C :111:1dia 11,- au;1n·d to op, ·11 

up tlt, ·ir µ;1·o _gr:1plt_, · . That :--t11111111 ·r a 

tPnl:itin· li111 · :1.-rr,,-,- tli1 · . .\ rd i,· 11·a,­

l'har t 1·d fnJ111 tl 11· :1ir :111rl :--ill' ., f,.r 

tlw :-- t a t io11,- 111'1'1· ~<· 1,.,.t, ,,I. :-:till th, , 

\' a t ion: il :-,:, .,·11rity ( 
0

t1111wil lw,-it:.1 t1 •rl 

- t',.: p1·l'i:1lly f) ,,f, •11:--1· :-:, •nd:1 1Y \\ ' il­

,;0 11 . 1,·ltt1 1r;1,- 11 · 1 ► rri1 · t\ :1 lim1 t tl11 · 

('O~ t. B11t h11all ., · . i11 \'nn ·111h1•r 11f 

t!).5-1 . tl l<' .-\ d111i11i:--tr:1 ti o n d t•l'i d, ·d 

to µ;o :1li1 •:1 d 1ritl1 tl11 · linl'- a~ a 

l'l':l~h "I H' ra tiu11 . 

\\·1•;; t1•1 ·11 t-:l1 T l ri1· 1r:1,.: aµ;ain ~ivt• n 

tht• ,; uJH·n·i,.:or_,· l'll lltr:t<·t. Thi ,; 

1·:d l1 ·d f11r d1 ·li,·1·ri11J..: tl11• ~y s t1•111 in 

full op, ·rati1111 to tilt' .-\ir Fo rl't' Ii_,. 

.J II h ·. I !);j 'i . To ,·a IT_\' 011 t th is l11 ·roi 1· 

:1~siµ;n 1111•11t . d1 ·~ iµ;11att-d :t:< l'roj1·1·t 

:i'i:! , tl11 • 1· ,1111p:1m· turn1·d to a fort ., ·­

nin1•-n •ar-old 1·o n11111111in1tion s t'lll-(i-

111 •1• r ,· V1·rnon B . BaJ.,:nall. \\'1·~ t 1• rn 

An ·a mun:1J.,:1 ·r for tilt' B1•1l :-i_\' ,.:ll' lll , 

ll' ho had SllfH 'n ·i,-:1•d thl' Ba rt1 ·r 

Island oiwration 1111d lrad 1-(rnHI 

l'l 'Hson to kno 11• 11'1 1H t lr1• \\'/l s in for . 

First by air 
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:~ber, not Sputnik or what Sputnik foreshadows-a 
r;artned ICBM. The DEW Line's radar can pick up, 
ea' and track Soviet strategic bombers of the Bison 
ac~ _classes over a distance of 200 mi les or so, at h ights 
i!e ing 60,000 feet, a nd traveling at speeds of about 

8 an hour. A nuclear-armed ICBM, how ver, soaring 
won its projectile traj ctory to a height of about 600 
b 0 Uld be traveling at 16,000 mil s an hour or so. It 

ice able to mak th tra1rnit from th U .. S. R. to th 
han hinterland in I ss than half an hour. On th face 

e DEW Line might look lik mon y pour d down a n 
rathol . 

fought n th omputers 
~~e re p cts th line was a wast but a m asurable 

at was forced upon th U.S. by the need of fo re­
War and its immeasurable waste. 

'; the ir Force finally decided to invest in the DEW 
h _Was p rsuaded to d_o so b~ a fairly _s imple proposi-

1 Wa to foreclose, m Soviet strategic planning, the 
~t of a cheap ride into the American air. T revor 
r, former Assistant Secretary of the Air For ce for 

. ·h and Development and, si nce his resignation in 
)56, the Eisenhower Administration's severest critic 
ary research matte rs, was the officia l who bulled the 
ine through. Gardner had been set afire by the a rgu­
f scienti t and a group of Ai r Force officers who 
ided that the trategy of the technological power 

emanded something more subtle than the threat of 
) ff ensive strength alone. "The game," Gardner re­
vas to force the other fellow to ante up . It was agreed 
c couldn't stop a determined, well-led air attack. 
~r, with a combination of an early-warning line, ef­
interceptor and ground-to-ai r missi les, and a cen-
:r ected air-defense system, we could make the enemy 
vily for his ride. That was the idea behind t he DEW 
J force the other guy to go higher, faste r , and load 
down with electronic countermeasure gear ." 
te Comrade Khrushchev's recent offhand intimation 
:nbers are finished, Soviet military planners may 
be as uncertain as our own as to how soon the stra­

-nber will be supplanted by the strategic rocket. They 
. obliged to make yet another massive investment in 
, in supersonic vehicles of the Mach 2, Mach 3 class. 
ous American gambit is to keep pushing up the odds 
)OViet bomber attack and thus dilute that ever immi­
<. An investment of between $30 million and $50 
~hiefly for more powerful radar, would fit the polar 
coping with supersonic bombers. Such radar, now 
,pment, would enable the line to operate farther out, 
r altitudes, and with less chance of being "spoofed" 
onic countermeasures. 
-,f the technicians concerned with the development 
·.rategic missiles believe that the U.S.S.R., for all its 
iccess, can now have a truly operational ICBM­
~hat is reliable, and deployed among trained squad­
,. the necessary ground-control gear. On the basis 
lCperience with strategic missiles, which is already 
1er than ls generally realized, such a capability 
quire another three to five years of truly strenuous 
tat estimate would push out an effective materializa­
te military, as distinct from the propaganda, threat 
,viet ICBM to 1961-63. Thi is not to say that the 
Will not meanwhile make the most of the oppor­

'or political blackmail that their initial successes 
1ed to them. They may even short-cut the develop-

ment stage in order to produce a weapons system of fright­
ening aspect, irrespective of the reliability and accuracy that 
a professional soldier, say of the Zhukov school, might de­
mand . But the hard fact is that the Soviet strategic bomber 
wil l persist for several yea rs more as the crucial threat; and 
th warning function that the DEW Line- was invented to 
p rform remains as valid as ever. 

And it is not to be ass umed that the line will be written 
off after the I BM b comes operational. In September, 
G nera l Thomas D. White, Air Force Chief of Staff, cate­
gorically stated that radars capable of picking up an inter­
contin ntal missile at ranges out to 3,000 miles are being 
d veloped. When the missi le begins to weigh more heavily 
in the power equation, the DEW Line will undoubtedly 
undergo still another technical transformation. 

With respect to the influence on strategy of defense sys­
tems like the DEW Line, Dr. Jerome B. Wiesner offers an 
enlightening observation. Wiesner is head of the Electronics 
Laboratory at M.I.T., and a member of the Scientific Ad­
visory Committee to the President and the Defense Depart­
ment. He was a prime mover in bestirring the government 
to rush the ICBM; and, as will be related, he had an equally 
active part in the DEW Line. ~e seem," Wiesner says, "to 
be moving from a World War III to a World War IV situ­
ation. This has induced in some the belief that the U.S. has 
been caught short-our weapon systems have been developed 
for the wrong war. What these people don't seem to under­
stand is that the weapons in place kept World War III away." 

Dr. Edward Teller, who was foremost in pushing the 
Truman Administration into thermonuclear strategy, puts 
the idea this way: "World War III is being fought on the 
computer s." By this he means that whenever Soviet strate­
gists have gone to the computers to find out whether the Rus­
sians were now ahead of the U.S. in military strength, the 
computers have answered, "Not now, not yet." The DEW 
Line, by eliminating the possibility of full surprise, and the 
chance of crushing SAC on the ground, undoubtedly helps to 
discourage the Soviet computers. 

An unsolicited letter 
The DEW Line materialized out of a situation not unlike 

the one now precipitated by Sputnik. Then, as now, t he gal­
vanizing influence upon American thought was the revela­
tion of a Soviet technical coup. In 1949, it was the successful 
test of an atomic weapon, coupled with evidence that the 
U.S.S.R. had made a tremendous start on long-range de­
livery systems, both bombers and rockets. This was the prel­
ude of the technological contest that is now moving so rapidly 
into space vehicles and ballistic missiles. Then, as now, the 
U.S. reacted with a mixture of confusion and irresolution. 
No one seemed to know quite what to do next. 

One of the first technicians to grasp the implications of 
the Soviet push into strategic air power was a young M.I.T. 
physicist, Dr. George E. Valley Jr., whose specialty was 
electronics. Valley was a junior member of the Air Force's 
Scientific Advisory Board. (He is now the Air Force's senior 
scientist.) In September, 1949, he composed a letter to his 
venerable chairman, Dr. Theodore von Karman, the gist 
of which was that the nation must set about at once to 
construct an air defense against the threat of nuclear attack. 
It was clear to Valley that the orthodox tactics to which 
the Air Force was still committed had been hopelessly 
outmoded by the fact that a single airplane, armed with a 
single nuclear bomb, could shatter a great metropolis. What 
was needed, the physicist insisted, was a new kind of air 
defense for detecting and intercepting bombers short of their 
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