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q p  he day-to-day nanagemcnt  of De- 
-1 fense Dkpartment r e s e a ~ c h  an6 

development. which is the curre,?t, 
work of many of us, is  in a senfe 
nothing but  forecasts. We must 
t r y  to  forecast potential threats. We 
t r y  to  forecast the potentin1 of va:- 
iouq fields and scientists tha t  coin pet^ 
fo r  OUT. iesources. We t ry  to forecast 
the costs and payoffs of various devel- 
op.lient plans. As a regular pal t of 
management, zve compare o w  past 
forecasts and plnns with our current 
performance. 

But  the single most important jol~ 
of ciefensc research and deve1opnie:lt 
i s  to  think-and think hard-about 
the cptiorls nnci the capabilitiee u,hich 
the President and the Slcretary of 53c- 
fense nlay need in the future. Vv7c i r y  
to do this. Usually when we finish, we 
have a long list of projects de- 
signed to guald against a rhnge qf 
cont ingenci~s 2nd to preparc fo r  :: 
range of sometimes relatively intprob- 
ahle riced::. A t  this point, of course, 
the list is  cut based upon the natioilal 
prioritie:, and the budgetary rrbn- 
straints.  The cruci.1 point, hov;ever, 
is tha t  research and cicvelopment is in 
the option-creotlnc business, l e a d i ~ g  
to ways of fulfillivg nationnl commit- 
ments with altcr.)~utivr: rr,etho:?s, 
building n e w  understanding of the in- 
teractiors between policies, ,llissicnq 
and technologies. 

I Overall, even though much of our 
j business could bc rcgarded as  fore- 
; c a ~ t s ,  we usually do not t?iink of it  
1 t ha t  way. Too often ther? a r e  
I unexpected problems, new eoll.~+ions, 

unforeseen issues: unprcdictablv 
events. The Dcfcnse Dcpartrt;ent may 
he asked to carry out 2 mission on 

' 

~?iorL notici i>,hicl1 110 onc an~ici!):it;,d 
tind this Fxl.hal)s distinguislics de- 
fense re.qearcji h1111 developrncnt from 
the rese:irc!i :,.!~tl dcvclqpm:iit sup- 
par l i l~g  o?!tei. national g 4 s .  In fact, 
the in'lh.;.r\ctiun of rinLior:sl pi)li;;z~, 
missic,i;.j :,rl(-l tecilnoloL:irs is clra.l:ly c 

"chicken-egg" phenomenon. Xew ttch- 
nology has forced lccisions on new 
nztional policies and major mixioris-- 
this happene2 with ICBSls. And a 
major policy decision can create a 
new mission and s t i~nulnte  nex5- tech- 
nological requirements-this happened 
with our space program. 

Once we urderstand that  any mis- 
sicri-oriented research and develop- 
ment actix-ity is inevitzbly in the forc- 
casting business ancl in thn busincss 
of influe~icing the futule ,  we then 
see i t  is  both the choice of long-teiml 
policies 2nd missions, and the futu-.c 
techl~ologies, which lie a i  the heczvt o f  
the f o ~ e c a s t i n g  proble~n. Defore 
going fur the^., there are  two obviously 
serions problems in developing this 
discussir~n. First, s o ~ n e  of the detailed 
information central to an undrr- 
~t:iIXiing of I)OU's possible future 
niissions . is classified. Second, our 
crystal Fall is neither panoraniic 
enough nor blessed with high enough 
~esolut ion to a.llow us to Peel con- 
fortable. 

With these limitations in minil, this 
article will cover three areas: 
6 Interactions between choices of 

national goals and choices of military 
missions. 

Fran iemo~k f o r  thinking about 
the emphasis among possible f utu; P 

missions. 
Range of f o r e c ~ ~ s t i n g  tcci;nir;,xs 

and activities vrhic:~ DOD Ens em- 
ployed anc! 21: indication of bvhat the:; 
sujcgest nbuut  technological growtli 
areas. 

Nrrtional Gocils 
To begi:], we must und~rs tand  oar 

nntconal objectives, &T3ny ex?c~ric-ricr~rl 
in r!:?tiunnl sccurity at!'airs are  totl~iy 
concerned v;ith a re:;pprr.isnl of past 
coi~:~riitnic~lts in the !i[;ilt of our ey- 
pe!.ic;>~e ill Vietn:tn~ an2 t1:e i~rt)sj,cct 
of stratcjyic arlj?: t r l l t a  vijtl, t?it, 
Soviet lil~ioil. In (2ongi.c.s~ 211~1 011 

r.?xldy uuiversit.y can?l:;sc:;, ilu~~;:tio~,s 

sccli as  these are  being raised: What 
io rccluiled to deter nuclear w a r ?  
J'vhat kirds of arms control treaties 
are in tlie national interest, ancl 11ow 
can they be enforced and how can \ve 
bdst handle our defense nreds under 
thc cha1:ged circumstances? :T7hat 
forma of d e f ~ n s e   alliance^ a l e  needed, 
and how can they be rnaclc even more 
effective, in tlie future? What  levels 
of standing forces do we necd and 
ho,v should they bc deployed ifi asyo- 
cialion with our hllies? Iiavc the roles 
of air,  la116 and sea power changed-- 
and if so, what v:ill we need in tlie 
future? Given tha t  national security 
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must  be assigned a top pr ority in our 
Federal budget, taking ic(ount  of eur  
many pressing dolnesti..;"~lceds, how 
much do we need to spend on dcfer~se? 

Essentially, these questions ant1 
many other ones a r e  continually 
under review. President Xison ha:; a 
series of studies uridel~vsy now to 
reassess our national security policies. 

The choices posed by the q~iestions 
a re  so complex, and halye such broacl 
political and military sipiiCcance, 
tha t  the follow-up work on dcttlils of 
alternative military missions is coln- 

nuclear deterrence will remain the 
p r i ~ x l r y  objective and that  sup- 
porting military forces will be de- 
signed to deter lo\xler-level coilflict and 
to prevent esczJation should conflict 
nevertheless occur, \ire will need con- 
tinuing improvements in a t  least the 
follo~ving seven areas: 

hand, high reliabjlity c r n  also he 
nchieved through extremely sirnple 
and durable designs, e.?., in g ro~nld  
combat and co:nn~unications equZp- 
ment, vhich nlay be relatively incx- 
pensive both to purchase and to main- 
tain. 

The taslts a re  to exanline precisely 
a h a t  perforlriance is required, and 
then to carry out a n  explicit analysis 
of the purchase costs and the long- 

e First, arid most important, con- 
tinued emphasis on all of the equip- 
ment required for  a sufieicnt and cre- 
tlible strategic nuclear deterrent in the 
face of %hat we can expect to be con- 
siderable uncertainties about growing 
Soviet and Chinese capabilities. 

range costs required to achieve thtl 
necessavy reliable performance. hliiny 
new systems must, of course, have 
new, complex and costly components. 
In  general, however, our trend in the 
future will he toward using long-term 

paratively straightfonvard. There are  
scores of branch-points in  terlns of 
differences in the relations among 

s Second, we will need to continue 
to improve our all-tocathev, ull-clbnutc 
fighting, capability, including our 
ability to hi t  targets wtzcch more  accu- 
ra te ly  than we can today and a t  a 
cost cormlensurate with the vcilzte of 
the  target .  Another revolutionary con- 
cept first trsted recerltly in Vietnam 
is  the ability to provide around-the- 
clock, real-time battlefield surveillance. 

cost a s  a n  even more decisive criterion 
in selecting the level of sophistication 
of subsystenls to incorporate into nevi 
systems. In  some eases, tliis will mean 
a sacrifice in our pei-formance goals 
to make sure that  we achieve higher 
reliability objectives ancl reduce costs. 
Much broader test  and el-alnation 
pro,grams will be required to ensure 
that  we meet these reliability objec- 
tives. 

The fifth area mentioned is a re- 
minder t h a t  we must  deepen and 
broaden our interdisciplinzry studies 
of deterrence and defense, of the 
steps needed for  successful arlns eon- 
trol, and of the tactics require2 fo:. 
successful deterrence of ioeal low- 
level violence. This is complex, often 
controversial work clra;c.ing on the 

major powers and minor powers, in 
the lilcelihood of military action, and 
in the kinds of contingcncics in  which 
our  forces might become involved. To 
discuss all  of the possible outconics 
and their i~nplications ~vould require 
much more space than is available 
here. 

Thus, le t  us  make a few assump 
@ Third, high reliability and 

greater flexibility so tha t  overall 
costs, and particu!*,:y lozistic and 

tions, while recognizing the ha:/ards 
involved in trying to s tate  hypothet- 
ical national objectives. 

Let  us  consider, first, tha t  the 
guiding national policy will be to con- 
tinue to  work f o r  a peaceful v;ollci in 
which nations settle their differences 
without resort t o  violence. I t  seems 
clear t h a t  to  do this, thrj ITnitcd 

maintenance requirements, can be 
minimized. 

e Fourth, nlobile and flexittle de- 
ployment sys tcn~s  in small units, ca- 
pable of rapid integration into larger 
units, sufieient to stop t rout le  before 
i t  breaks into major conflict. States will continue to require a stra- 

tegic nuclear deterrent sufficient in 
both size and technological quality to 

CJ Fifth, rnueh better uridersZanding 
of the relationship among the military, 
political, economic, techncal, and psy- 
chological factors infiuericing success- 
fu l  deterrence along both the strategic 
and tactical dimensions of the use, o r  
the threat  of the use, of force. 

s0cia.I sciences. 
represent a clear und credible capa- 
bility. This objective would be con- 
sistent, of coutsc, with a range of We have now loolced briefly a t  the 

problem of national policy choices and 
military missions. Next, we should 
look a t  the trends in potentially 
useful technologies. In  s tar t ing this 

possible z r ~ n s  control agreenlents. I t  
also s e e n ~ s  clear that  general purpose 
forces will be needed to complement, 

@ Sixth, strategic and tactical intel- 
the strategic deterrent through a c:t- 
pability fo r  deterring-and defentiing, 
if necessary-against loxer  levels of 
violence. The likely f u t ~ ~ r e  size and 

ligence and surveillance data collee- 
tion and processing systems. task, we are  again confronted with 

great  cornplcxity. I-Iow do you fore- 
cast the directions of growth of tech- 
nology to satisy 1il:ely ~.ii$.;ions? ..\re 
thcre analytical tools available to  help 
with such a job? 

The ansxver is mixctl. While there 

e Scventl~, strategic and tactical 
real-time, comprehensire command- 
control co~nn~unications ,ystems that 
allow detailed handling of dispersed 
units in crisis situations. 

basing of our general purpose forces 
a r e  difficult to estilrnte hecause costs 
and the structure of alliances a re  lie). 
variab!es, on which judgments must 
be made a t  the highest level of onr 
Government. 

The third and fourth areas in this 
short but; demacding list a re  especially 
critical if cnly because we too easily 
take them for  granted and, thus, tend 
t o  clis~niss them. 

has been a considerxl?le amount of 
successful ~vork  in forecasting and in 
the tlevelopment of useful forecasting 
aids, i t  is fa ir  to say tha t  the field is 
still evo!oing. We can be more systc- 
niatic and matliemalicnl thnn thc mi- 

With just thi- g e n e r ~ i  framcv;o~.k 
of national 01)ject;ves. we can berrin to 
consider thc trends in possihlc military 

The cost? for  now defenzc systems 
mast  l fc  reduced, \vherevet possibl~, 
consiqtent with oui. goals and con~rnit- 

cirnt prophets. Flannin,s, iar~cnstii:p:, 
or prognosticati~ig may seen1 forinnllp 
easier no-;?, but they still secnl 1i:tlr 
better thnn !llr i n s i ~ h t  of those v;l:c? 
practice ihis difficult 1)rol'rssion. 

I t  is t):isic:lllJr l o i ' y - ~ ~ . I . I I I  f(~rccastili!.' 
t !~cl  is di1XculG15 to 20 yt,,Lrs 01 

missions. 
Let  us  then consitler. thc ~ e n e r a l  

categories of oi:s~atiorl:~l capalriliti~s 
ments, even if we rcvise our goals and 
coii~nl-itnients. Or,c wny to do sonic of 
tliis is to seize all of the ~~cvolu t io~in l~y  tha t  appear to bc \vlir:t we have nl- 

ready decid(?tl we want  in the fr,l.csee- 
ab!e fut.ure. Asslining thrit strawgic 

opportunities cn?~rib;ii~g for  v c ~  y 11igh 
rcliatility ecpiymc~lt. 011 the other 



,,:ore ahead, When we try to look 5 to 
10 years ahead, the nlilltaly nccds a re  
reither clear and the research and de- 
velopment paths a re  rather  obvious 
even if the technology is not irnrnedi- 
,?tely available. In part,  this is br- 
cause of long developinent times. F a r -  
ther into the future, few can malie 
accurate predictions because scientific 
atlvances will create iicw option, for  
both missions and the technologies in 
fulfilling old and new n1;ssioiis. Ee- 
cause of the long-tenn f ~ r e c a s t i r ~ g  
problem, we believe we must support a 
broad research program tha t  "covers 
all bets." However, we do t r y  to 
identify certain areas  fo r  emphasis 
which seem to possess "high-leverage" 
in solving nations1 sccurity problems. 

In addition to our in-house work, 
we ask independent ad hoc task forces 
of the Defense Science Board to think 
hard in rather  specific mays about the 
future needs of DOD. For  esanlple, 
the Director of Defense Research and 
Engineering asked, "Just xrhat might 
his successor in 5 to 10 years wish 
had been started?" The taslc force, 
chaired by Dr. Simon Ramo, consid- 
ered tcpics within the context of 
major developments in the 1980s that  
could be relevant to national security. 
The topics included the foilowing, 
which are  mixed between our prob- 
lems and our technologies-whct you 
might call our sicknes:es and our 
cures : 

e Search, Identify and Destroy 
Missions. Improvement in the battle- 
field surveillance and comn~and ancl 
control mill permit the rapid deploy- 
ment of land forces, to seek out and 
destroy the enemy while he is on thc 
move a t  night or in bad \t-eather. The 
capability to use laser-guided 
weapons, under all enviromnents, will 
be routine fo r  airborne attack. Self- 
contai~ied night and all-weather in- 
terdiction aircraft systems will detect, 
identify and destroy both fisetl and 
fleeting targets,  using a computerized 
system of sensors, communicationi 
and weapons. This will requirc i n -  
proved navigational and terrain 
avoidance systems expected to be 
available by the early 1980s. 

Q The Interdepcndence of Social, 
Technological, Econon:ic, Mi!it~ry and 
Political Factors. By the early 19S3s, 
we can expect to have moved sub- 
stantially beyond the present hap- 
haznrd w:ty in \r;~ich these dircrent  
considei~ations are  related to each 
other. Military plnnnrirs arid clcfelise 

managers of t h a t  period will be sup- 
portetl Iry extensive ban!ts of infonna- 
tion, based on observations of impor- 
tance to DOD, made over a period of 
time, and computerized models. '%'l:ey 
\\rill use these to distingvish hetween 
those interaction effects which are 
likely and those which are  unlikely. 
Seated e t  a console, they could sug- 
gest alternative c o u ~ s e s  of action, 
run through the model, and receive 
back analysis of the probable major 
conscquenccs. Similar rnethorls could 
also be used to train personnel in 
these complicated and interrelated 
ayeas. 

Q Accelerated Learning Techniqves. 
The formal classroom, standard cur- 
riculum, the fixed schedule of instruc- 
tion will all be things of the past. 
DOD mill employ a small nuinber of 
massive central processing coinputers 
which will support: 5 to 10,000 con- 
soles for  military students a t  distant 
locations. Defense Department per- 
sonnel will be engaged in a continuous 
learning process in their field of pri- 
mary interest of responsibility, e.g., 
vocational, scientific, managerial. 
Supported by new forms of educa- 
tiorial technology, they will learn nc- 
cording to their own speed and style. 
The hours of instruction will be those 
they choose. The place of instruction 
will be wherever they are located. 

Lasers. Ikresecn new devices are  
tunable lasers which will give us the 
ability to do in the optical region 
what we can do today in the micro- 
wave region, i .e. ,  heterodyning, 
mixing, etc; and parametric conver- 
sion devices which would enable us to 
utilize the best techniques for  a given 
problem. The key here is the espect.ed 
availability of non-linear materials 
which can operate in optical regions. 

JIaterials Developrcient. Inciden- 
tally, materials will continue to  be the 
foundation of our success, and often 
the reason for  our failures, in TiCw 
systems of all kinds. The use of com- 
posite materials in aircraft should 
yield a \veiglit savings of up to 50 
percerit xvhich will double the range, 
or double the payload, or increase 
loiter time. Keiv materials for  lift en- 
gines will allow for  increased pay!oad 
of between 25 to 59 percent and a 
doubling of the thru.;t/vieight ratio. 
We can look forward to mannetl 
t~.anspnrcrit glass submersihlex, cn- 
pallle of exploring anrl pat , roi l i~~g a t  
tlepth.; suficicnt to ezanliric most of 
the oceans' bottonls. Tn space sakl l i te  

applications, materials will be devel- 
oped which will las t  for  pwioJs up to 
15 years without degradation. 

@ Identification of Friend or Foe 
( IFF) .  Developnlent of stand-off 
weapon systems demand t h a t  there be 
cornn~ensurate improvements in I F F  
equipment. I t  is hoped tha t  technology 
can provide airborne I F F  equipmeat 
tha t  will permit firing weapons a t  
masirnun1 weapon range with min- 
imum chance of revealing our aircraft 
position. 
s Compuler-Based Information 

Processing and Pattern-Recognition 
Systems. m7hile present practical ap- 
plications of these techniques a r e  evi. 
dent in character recognition devices 
we are  fami!iar with (such a s  optical 
ancl magnetic character recognition 
for  bank check accounting and retail 
store receipt compilation and ac- 
counting), there has been little day- 
to-day use in the ~ni l i tary.  I n  the next 
few years, however, we will be using 
these technologies in reconnaissance, 
surreillance, and data transmission. 

@ Ocean Sciences and Engineering. 
In  the 19SOs, our capnbilities should 
permit us  to go anywhere in the 
world's oceans a t  any time and a t  
most depths. Nuclear reactors will be 
operating as  power generators on the 
ocean floor. Airports will be con- 
structed offshore end living on the 
ocean Lottoni can be conimonplace for  
recreation and scientific investiga- 
tions. 

Q Weather Predictioi~ end Xodifi- 
cation. Because weather depends on 
known scientific phenomena, and data 
can be secured and coxputer  pro- 
cessed, worldwide weather co~:ditions 
will be forecasted with greater accu- 
racy for  30 days longer. Ultimately, 
everyday forecasting will be quitc 
accurate through computer prognoses 
and xvorldwide satellite coverage of 
many more nletcorological parame- 
ters. A c c u r a t ~  lneasuremerlls from 
satellite-based sensors, particularly 
above 30,000 feet, will replace indi- 
vidual soundings now taken a t  mu:- 
tiple points on the surface, and will 
be coupled with inputs from ztmos- 
pheric, water surfare and underwater 
sensors. Wcathcr modification tech- 
niques will bc availahlr f ~ i .  ~ l m c q t  
any type weather conciition and lim- 
ited in its extent only L:J legal, polit 
ical and social demands. 

0 Cryogenics. Sups-condu~ting 
m a t ~ r i n l s  a ~ ~ d  devices are  expected to  
b~ routinely used for  computers and *: 



variety of electronic devices, enabling 
large savings in power consumption, 
smaller size and more efiicient opera- 
tion. 

Obviously, this is a n  enormously 
broad and challenging a r ray  of topics. 
One of the niost refreshing and use- 
fu l  characteristics of Dr. Ramo's worlr 
was tha t  the recomn~endations were 
brief, and depended on qualitative rea- 
soning based upon a realistic analysis 
of the current military and scientific 
situation. There is  sinlply no substi- 
tute, when trying to forecast, for  an 
understanding of the current situa- 
tion. Someone once said tha t  all the 
really good ideas he ever had came to 
him while he was niilking a cow. Few 
of us  milk cows these days. However, 
those who rnake military or technical 
forecasts relztive to  military systems 
should really know military or tech- 
nical operations. If they do not, their 
forecasts can be -no better than 
skimmed milk. 

Ferecas+ing: Which Di~ecjion? 

In  the past  there has been contic- 
uing work on forecasting, 3Iuch of 
the long-range forecasting has been 
frankly Izbelied intuitive or judg- 
mental. An expert-military or scien- 
tific-would simply make a n  a n a l p i s  
of what he believed would e-~olve in 
the future. Sometimes experts have 
gotten together to compare and criti- 
cize projections, and then develop a 
consensus viewpoint. 

Other forecasting has been aild is 
done in a more detailed way. Fast  
t re r~ds  can be plotted numerically and 
then compared or extrapolated. Anal- 
ogies can be made and tested. Curves 
can be drawn for  characteristics of 
fields large and small, and then ad- 
justed to  suggest either goals or ex- 
pectations. 

The Defense Department, since 
World War 11, has contributed to 
many of these pioreering activities in 
forecasting and related enterprises. 
Reports have been ccinillissioned by 
distinguished scientists and man- 
agers: Qrg~a.nizations have been es- 
tablished to concentrate 011 thinking 
about long-range issues. Retrospective 
analyses have bcen pel-forrned to doc- 
ument those lessons of the past that  
might be relel-ant to "r,ianngi~~g" tile 
future. As most of you knol%-, each of 
the Military Depnrtimcnts today h2s 
groups of analysts tryin2; to develop 
and analyze long-rarize rcquire~ncnts. 
Special ex]~eri~:ients a r t  being run to 

explorc new ways of meshing require- 
nlents with allocations of research 

, L . > O ~ ~ C C S .  and developnlent --,7 

This article has covered the range 
of forecasting activities and a list of 
assorted lopics,to untlerscore one fun-  
damental point. I t  is simply not pos- 
sible today, given the broad range of 
defense missions and the almost be- 
wildering pace 01 technological devel- 
opment, to predict with great. confi- 
dence what sprci f ic  shifts \l-il! occur 
in either missions or technological de- 
mands. Forecasting eKorts are  worth 
our investment only in the sense that  
they dcfine the broad boundaries of 
our choices a bit better. They rarely 
provide detailed answers about what 
we need in the lcng term. The reason 
they do n o G o r  perhaps more accu- 
rately, the reason they cannot-is 
simply that  much of the future will be 
governed by our decisions rather than 
dominated by seine impersonal factors 
tha t  can be plotted and calculated. 
The country must decide on i ts  com- 
mitments, and research and develop- 
ment must provir!e practical alterna- 
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tives fo r  fulfilling them. What is quite 
clear, then, is that  the Defense De- 
partment must and will sustain a 
strong commitment. to  all of the re- 
search fields related to national secu- 
rity. 

Our broad missions and our overall 
research and dex-elopine111 needs are  
clear. Certainly the war in Vietna~n 
has revealed many of our strengths 
and a nuinber of our we;knesses. In 
the next 10 to 20 years, there will be 
no decrease-in fact,  there \+-ill prob- 
ably be an increase-in the strong de- 
pendence of national security upon ad- 
vanced technology. We will be re- 
learning and re-applying all of the 
lessons learned in past conflicts to 
ensure tha t  ouv future forces will be 
even better prepared for  whatever 
they are  asked to do. 

We can take a s  a guideline the 
quite reniarl<able coillrnent of thc 
Enzlish scientist Michael Farnday 
who, when asked by a po1itici:in what 
good his discoveries in electricity 
were, answered: "I do not liriow yet; 
but some day yo1z will tax it." So it is 
lvith national s e c ~ ~ r i t y  ant1 technology. 
Today's lahor;itory c ~ ~ r i o s i t y  :tiny he 
the basis f o r  tomorrow'z national de- 
fense. hTo statement5 of long-tern1 
"likely missions" and long-range tech- 
nological developments will ~n t ic ipa tc  
all of what probnl)ly will ocetll'. 

The chn!lengc to a11 of us  is to 

think through the basic requirement. 
of national secuiiiy for  the l a i t  third 
of the 20th century and do what i. 
necessary for  our preparedness. Thiq 
is qnite a challcnge. To niect this 
challenge, we need great  skill and a 
sule senre of our responsibilities to 
the country. 

Electrorniss Gsnlponenf 
Conference 601 Is ! I 

I for Papers 
The 20th Electronics Components 

Conference, to be held hZay 13-15, 
1970, a t  the Statler-Hilton Hotel in 
Washington, D.C., has  called for 
papers of presentations. The confer- 
ence, sponsored by the Electronic In- 
dustries Association and the Parts,  
Materials and Packaging Group of 
the Institute of Electrical and Elec- 
tronic Engineers, will include sessions 
on materials, passive componentq, 
hybrid integrated circuits, intercon- 
nection and packaging, filters and net- 
works, and new functional devices. 

Abstracts, with a nlinimuln length 
of 230 words, along mit!l a list of 
papers, salient concepts and fea tu l t s ,  
a r e  due by Novenil~er 15. Four copies 
of the abstracts shou!d be sent to 
Darnell l'. Burks, Technical Program 
Chairman, Electronic Componerits 
Conference, Sprague Xlectric Coin- 
pany, Marshall Street, North -4dains, 
Mass. 01247. Authors \vill be notified 
of acceptance by January  1 ,  and finC1l 
manuscripts will be due Clarch 1. 

Detachable, shatterproof wind- 
shields f o r  tracked combat ~ehicle;  
have been proposed by the -1r:n) 
Combat Developments Command, F o ~ t  
Belvoir, Va. In  addition to providinp 
protection for  drivers and corn- 
nlanders in arctic anc: cold \vea;ller 
climates, the shields wolild also deflect 
gravel, dust, water  and other sub- 
stances from the faces of personnel. 

The n-indshieltls would provitle lira- 
tection from wintls from side an.1~; 
of u p  to 45 degrees, and n-oultl 1 1 8 .  

spring loaded for  quick release a?:'! 
nlountiiir. CI)C s e e  the v;in:lsilicl:!: 
applicable to personriel carriers, t:>~il. ' 

ICCCS. and self-pi.opelleti art,illery p' 


