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FUI~CTIO~S AND AGTIVITIFS OF THE BUR-~AU OF STA~%RDS. 

Lsc~ure. 

Deotor @eo~g~ K. Bur~ess~ 
Director~ Bureau of 8tds~ 

Febru,~ry 9th~ I%~8. 



Gentlemen,' 

~,~e are very' fortunate in having ~ith us this ~orning~ in 
conneetion with our study of speclfica~iens, the Director of the 
5~reau of 8tandard~ ~ho will speak %o us on the general principie~ 
and ~ewth of the system cf standardization and s~mpli,xca~lon, 

V~e must realize that our ~ob is to ~et production. The very 
minute we do anythin~ to ~reck production ~.e are permlttin~ a ~ery 
serious error and~ conversely, i'f we are net r~aohin~ out and attempt- 
ing tO obtain Information on ~iI points that tend to slow produo%ion~ 
9tom a mass stan~point~ in meetin~ our requlremenOs in time of war 
we are overlooking a very serious ~ point~ 

You will fin~ as you proceed in your ~tudies in this class, 
and as i have previously pointed out, that there is much evldenoe 
~urin~ the last war of where ~e did fall down in our speoifi~ations~ 
espeeially in those callin~ for unoo~ereialized processes~ for 
pa~terns# spars parts, ere,, unknown %0 the commercial life, 

~e ~ow h~.ve a very large set up~ both in ~ommereiai llfe and 
in the Government, to ~are for thls feature and proh~bly ther~ i~ no 
ether person more familiar~ ~i%h ~his set up than Doctor Bur~eSS~ 
The F~ersl Specification Board, the ~h%~ineerin~ Stand~rds Co~ittee~ 
the National Screw Tbrea~ Commission, an~ various other scientifi~ 
research departmen~ are all centered ~around h~m a~ he is ~ither the 
~-efflei~ Chairman or member of' mos~ of them~ He is the "brass 
tack" man on t.~e subject .~nd has first hand evide~ce ef everything 
beln~ done ~leng that line, 

i tak~ great.plessur~ in intr~ucing Deotor Burgess~ 
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FUNCTiOES & hCTIVITZRS OF TH~ BUREAU OF STA~Dh~IDS, 

o 

Oentlem~n: 

Plea~e de not be ~ppailed at this mass of ~atu, I find 
+ 

it convenient in geinE before the Co~,ittees of Congress to have my 

m~tsrial with me and it sometimes ~akes a very @cod impression, 

I. a~ reminded from th~ r~marks Colonel C~rr has Just made of 

the ~iffieult'ies encountered durln~ the war as to  eertaln re~uire- 

ment~ in spe.elfieatien~, Durin~ the first period of the war the 

Italian ~ission~ in tryin~ to buy steel for airplane parts~ had a 

total sulphur and phe~phoru-s requirement of ,05 per.cent, You o~n 

~ell Lma~ine that they could not buy any steel under that specifi- 

cation,. It was a ~tter of education for them to find that the 

Bri%ishp Freneh and Americans wore ~etting along with quits an added ~ 

increase in amounts of sulphur and 'phosphorus, In Italy they might 

: hav~ been'able to meet their requirements, for small amounts of steel, 

b'ut it was iml~ossible in this country due to the faet th~.t it was not 

a oommerOial r•~'quiremen t, 

your ~ Chairman has' asked me to make a general st~t~asnt re~ard- 

in~ the Bureau Of S tanaera~,  emphasizin@ in partisular our relations 

with other be~ie~ in the Government as well ~s in the onglneeriz~ and 

' industrial £-ie~dsQ ! shall endeavor to ~et that information to you 

in as eono~se f~Or_m as I can and will be very 'Glad to answer any ques- 

tions you m~y have in mind at the close of my talk, 
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Of ~eurse, asyoU perhaps already k~ow~ the Bureau of Standards 

represents %we things ~ one is standerdisatlon and the ~'~ther ia 

~esear@h&" Those two ~c h~nd in hand. %~e @armor have standardization 

and .draw up o~r 8pacifications unless we have an adequate knowledge 

• Of the materials ~hieh are concerned in the specific~tions~ Zbere is 

alway~ s very considerable amount of labora~o~ and research ~ork 

that must 'be done on material beret@ a speoiflcation can be ed@qu~tely 

w~%ten® 

I ,~o n~ot remember a s i n g l e  case in  ~'hi¢h a s p e c i f i c a t l o n  has 

been ~ot t~n out  by a group o f  me~ w i t h o u t  someon~ r a i s i n ~  the  question- 

aa to  whether t he  requi rement  ~ ~uch or s u e h -  .04~ ,0~ or  .06 i n  

the oa~e of. ~ teet  f o r  ins tanoe.  ~ might  m ~ t i c n  a t  the  s t a r t  t h a t  

th~ supply of ste~l was a very ~riou~ question ~urin~ the war, ~t 

that time it-~was considered desirable to de~ermine~ if posslbl@~ 

vch&t shhuid '~ be the lim~tatlons of phosphorus and sulphur for steel 

for various types and uses. 

This ma~ ~' serve ~s an ill, sirs%ion of some of the oooper~tiv@ 

work invoi~vedo At that %!me the Dnited States R~oad A~so~iatien 

ar~.4 the Bureau of Stand~rds~ to~ether w~th the Society of Testing 

'~'rials, were cooperati~ in an effer~ to-obtain standarflization 

~ot only in railroad .materials but-in other ~teriala of similar 

types, You can see that the railre~@s ~ere in a peculiar posltion~ 

they e~uid not afford to haphasardly increase the prepertlss or 

limitations of a steel, especially those elements whi~ were reco~- 

ni z~ as de~¢ricus elements, If there is a ~reck and it is shown 

~hat. the pho@phorus-sulphur'ccntent~ of the steel is too hi~h, the 



rai!roa~ c~om~any is hel~ responslbl~ for the wPeok~ 

The e c o n o m i c  situation in ~ho coventry ~t that ~i:~ ~a~ ~uoh 

th~ it was very difficult to maintain an a~eq~,te quantity Of  

sulphur and i~hosphoru~, according to speelfication~ for the differ~ 

~nt groups of. materia!~, A committee, eo~po~s41 of s.u~h organizations 

aS the Society for Testing Materials~ w~e form.e~ to ascertain certain 

facts in .order ~hat the ~different government dep~rtments and other 

interested hodle~ could ~r~te' specifications bas~ o~ those facts~ 

That movement w~s of very ~rea% economic ~mportance, involv- 

ing not only safet, y but a groat aany other factors, ~nd the program 

had ~to be on a f~il scale basls~ Laboratory experiments on s~all 

sample~ ~o~Id not 5e satisfactory to the indust~les~ "parhi~ularly 

~0 ~ the ra~_remds, This "committee was composed o f  representatives 

~of the l~'reau of Standards~ the American Society for Testin~ ~ater- 

ials~ the American Rai!~ay A'ss~latien ~ the United State~ War and 

Navy Depa~men~s~ the Soe~.ety of Automotive ~ngi~eers , the Associ- 

ation of American Steel Manufac~urcrs~ the Steel Foundry Association 

of Ameri~a~ e~e,~ and was formed in IS19 with %%~0 representablves 

from e~chmembs~- organization, ~e adopted what ~a~ ~then a new 

poli~ug .in outlining, a-program of work, This is of considerable 

importance and I ~eli~e wor~th whi i'e calling to your attention, 

We' a~roed a% the flr~h m~e%.ing that ~ we would not sit ~n opposite 

si~s' OA ~ the table "and m~ke fa~es a~' each other but would sit 

around the 'table anO" do everything on  a hnanimouS, basis~ also it 

~as agreed that ~ch l~dividual z~presentin~ a unit'wou!~ bring 

in all his information on a~y subject and when web'ere ~utllnin~ 
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our ~'ork an~ d~i~eussing the results %hereof~ he had to agree 'to put 

all his infor.m~tion before the rest of %he-Hrou P, He could never 

come ba~k to %he ~roup at a later da~e and say that if certain t-~/inga' 

had been done ether results might have been obtained. This saheme 
! 

of a~reeln~ in advance 9n unanimous consent~ of pooling all information~ 

has worked moat ~uceeasfuily~ Of cour-se we have had disoussie,,s~ no 

subje~t can be taken up without differences of epiniono Nevertheless 

those differences ~re thramhed out ~nd we w~re really no~ coneerned 

with them hut with questioha of fact~ 

Th~ ~o~k tO be done was handed o u t  to those who eouid do it, 

The Amerlean A~soolatien of St~e/ ~anuf~eturer~.was designated to 

, care for the manuf~.cture of steel fe~ this committee, the Foundry 

AssOciation-for' the foundry products, etoo~ and these a " " - A~ seoxat~.Qns 

~rranged to have' their ~ifferent companies produce the matcr.~al, 

That material was sent to Annapolis and Wamhlngton, ~be ~avy and 

War Department iab~ratories~ and to the Bureau of,Btandards = all 

tests being ma~e simultan~eusiy on the materials, 'The Bureau of 

'Standards was u~ed as a re-~heok laboratory i~ e~ses ef ~ifferen~es~ 

The cos%~ of'these testa were maintaine~ by the various indu~trles 

cend~cting them~ The results ~re pu~,liahe~ an~u~lly in the v~rlous 

reports of ~fffer~nt industries and i~ iS expected ~hey will even- 

tnal!y be published by th~ Government through the Bureau of' 8tandar~s~ 

series, ~e ar'e working on both a sulphur program and a phosphorus 

program~ we have nearly eemplete~ the ~ulphur but have just started 

the pho~spherus proje~t, 
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The resuJ:t of the ~ommittee, a wo~k has already h~d a-very 

~onsid~erable eff~t on the eeonom!G prOduotion of steel on "the one 

h~n~ and a fe~ling of se~rity in %h~ spe~Iflc~tdns~ in th~ ~e~er- 

minatlon of ~he various elements in s~eel~ on the other, 

That ~ b~, way of intrb~uctien of one type of ~ooop~rKtive business~ 

o~f work in ~hleh %he Army and ~avy Departments to~eth~r with the Bur- 

e~u of Sta~d~.rds are interested, I' will Dew take up the Bureau of 

Standards itself, 

The Bureau ~as founded in 1901%s ~n offset frem the C~st a~d 

Geodetic 8~jrvey~ Previous. %0 th|.t time i% WaS ~ Sm~J! offiee in the 

Co~st Survey~ ~oncerned ~ith standards of l~n~th~" ma~s, a~d (to a 

semi!" extent) temperature, That original unit e9 eight peopl~ has 

grown to a tetal of eight hundred and eighty-flve~ with si~y-fiv~ 

stations of researah asseoiations~ Roughly speaking~ we have ~n 

appropriation of two an~ a quarter millien dollars; we have tranS- 

f~rre8 to Us from other Go~ernment aepart~ents between two and three 

h~n~r~ thousand do~l~rs f~r projects oarrled on ouh at the i~reau. 

When t h e  Burcat~ of Stand~rd.@ Bill' ~,as up in ~he Heuse Ee~ri~8 

an~. r~epresentatives from varlets dep~rtmentS of the Gover~;ment ~-re 

called on to testify fer the Bill~ o;~e of the ~ep~rtments sta~d 

%hat i~ could see no pOsslbls use for a Bureau of S%and~rds~ tha'~ 

the~ had ~ good s9%-u p of their" own an~ ~o, uld never use the-Bureau~ 

~ewever~ "that ~epartment has ~sed th~ Bureah 'm~ than any other of 

the servlee~. 

The h~istew] of the Bureau m~y .be divided inte three parts - 

the pre ~ar period, the war peried~ and the pOSt war period® In the 



< :~'~'~?I~.~'~"~,~'~'-~'~"~:~.~ ~; ~"~ "'~'3= ÷'~'~v~w'1~:~?'~ ", ..~.,.~,~,~? ,= .¢-~w~.e ...... ~ . - ~ . - ~ - ~  ~.-~V~<- ~--~-~ ~-~ -~%-~,~'y~ ~ .~,~i~ ~--~. 

o:/ ,.- 
2 ' a~ f;" 

first pe~iod~we were engaged in setting up our $k~'ndsmenhal standards 

'~nd carrying on investigations ana laboratory work on project~ and 

phenomena relating to physz s and ohemlstryo ~s ~ere let pretty 

much al~ne durlng ~his period by industry and the departmehtz of the 

Government. We were going through that ~hildhood state in which ~e 

w~re cutting our teeth sn~ it was v~y well tbet we were let alone, 

we ~ere very busy and l~Id a fotmdation for our future work very 

sueeess£u!ly. 

War eame on and it is very interestir~ ~s a faet to note that 

with an  or~anisation devoted to physlcs an~ chemistry, ~:ndsmental 

rese/r~h and test~ Jr'was possible for the Bure~ of Stau.~rds ~o 

" c~an~e, over ~night from ~ivilian activities to amtivities for military 

departients with no ~hange in personnel except the necessa~ inmrease 

and with our regular squlpment ~ith its !n~re~ses~ The ~ork ~e did 

durirg the-war is best illustrate~ in the '~¢'ar Book of the Bureau of 

Standards", which describes som~ of the w o r k  accomplished for the 

rail itary 6epartment~ ~ 

° I eonsider i% one of the greatest asseta of the country te 

have on a eivillan be, sis an erg~nizatlon available for s u c h  an ezaer- 

gency as it was proven it can be so avai!~ble and is so svail~ble 

'an organizati~on of seientists ~nd ongineer~ engaged in rather complex, 

-earle4 a~iviti~s in those scienceS. 

Regarding "hhe erganizatlon of the Bureau of :t~n~ards ~s it 

is today® We have same ~Ine toehn£oa! dlvisions~ also ~ D£visioa 

of Simplifle~ Practice an~ ~ Division oi.- B~iid£n& and ~ousin~o A 

brief wor~ re~ardln~ some of the teehnioal ~ivisions ~ight be inter- 
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~fractorleso cm~ent~ et~. 

e~ting at thi~ po!nte There is the Electricity Divi,sion consisting 

of nine sectlo~ concerned ~Ith standards and t~%ing~ al~o carrying 

out research in cooperation with industry as well ~s tho~ projects 

origlnatin~ in the ~ev~r~l government dep~rtment~o Theft particular 

str~tem~nt' is true for nearly all of the divisionS, We ha~e a Divl- 

sio~ Of ~eights'and ~easures, another of Heat and PO~er ~ with 

thermometers at one end and automotive and airplane engines at the 

other end of the scale~ ~Then there i~ the Optics Division with its 

variou~ sections - Spectroseopt, Polarlmotry, Colerimetry~ Optlcal 

I~st~m~nts~ Radiometry, Abomio ~n.ysios~ (~dium; Xrays)~ Photogra~ 

phio "~sohnol~g~ and Interferometry Sections. 2hen ~-~e ha~e a Division 

el" "ChemiShry whlch ~s heavily eh~rge~ with work for th~ ether ~overn® 

menb d~partment~ - more ~o than any other of o~r ~Ivisions, lt~ 

he~vy ~av~ is in the field of analy~ing supplies un~:'r purchase~ 

They do some very excellent investlgatlon and re~e~r~h werke V~ 

have e ~ivlsiOn Of ~echanics and Bound~ a~pl~ir.g not only t~ aooo~stio 

problems, question ef transfer of sound thro%~h w~lls~ etee~ h~'h also 

%o 2ome,Ver~ complex ~cCousti~ problems for the m~ litary services and 

en~ineerin~ work° ?.:e. have two large machincs~ horizontal and vertisal~ 

avail~ble fe~ ~ngineer ~esting purposes~ V~e }mve en Org~ni~ and 

Fibrous ~aterlais Divis&on whish is concerned with P~ubber; %~xtiles, 

pa~cr and ~ iB~ther~ One of the outst~ding pieces of work of thn~ 

Divlsi~n h~s been the improvemen~ in eU~ ourrency paper, ~e have a 

D~vision of' }~etallur~y. ~h~ Clay-and Silicate Products Div~Slon is 

a very larg~ one~ ~evote~ te c!~y pro~uets~ white ware, glass~ re- 

4" 
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~e hmve recently, in eennectlen with the demands for standardl. 

nation work from the commO~clal point of view, set up an organization 

which i~ not yet somplotely formed but is rapidly takin~ shape . the 

Ce~merolal Standards Group~ In this group are inolude~ the D vlsion 

of Simpllfied Prsotioe~ the main part of the ~/ll~in~ and Ho~sin~ 

Dzvlexon as well ss the Divisions of Gem~ercial SPeclfleations and 

_ Commercial Standards. ~e have considerable number8 of tle-ups and 

links/~i%h ou~tside originations ~omlng und<~r tha~ Co;~%~erolal Standar~ 
Group, 

The above is the set-up of the Bureau of' S 
" tand~r~ ae an ~rgani~ 

zation, We also maintain so~e three br~nch laboratories for conven- 

ience In testing supplies in different ~ . .  

iooal~uxes~ At is not desirable 

for the Government to %~e outsi~e b~,sttn a l~boratories v~hen ~overz~aent 

8o~o8s are available and there has b~-en osnsi~'<:~able Pressure p~t 

, ~pon us tO in@reas~ our facilities for testing in th~se outlvia~ branch 
laboratories ~ ~ 

I will now speak a word about the volume of testing. Xt is not 

quite evenly divided bet~veen %he Government and the publi~ b-~% we~ 

hew~verj do ilmos% no mat~'rial ~e~tlng for'the P~bi!o~ mostly instru- L 

,merit testing. Xn the ease of materials, we at@ So'Very heavily 

aharged with %~ork from the Government departmenus %~t we ~sk %he 

public to ~ e  their work to out~i~e I ' 

-- aborater~es . Partly also 

b~ca~se ~e ~o not wish to antagonize these laboratorle~ V~ will 

do the work in case O~:" ~ dispute as to a material or something new 

h~ch ~ht ~ of national Interedt, both civilian ~nd milit~ry~ but 

such work is very limlted indeedo We have isSusd a list Of commeralal 
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a~d ~!l~e laboratories which will ~mke te~ts to determine whether 

deliverles comply w~th sPecific~tlons® Practic~l!y all th~ f~cili- 

ti~ of th~ country ~e included in the% li~t. 

L~t ~ea~ %v~ Started to i~sue =h~t ~e call the Standard~ Ye~roook, 

'Its ebj~t is to ~mpile each year a brief s~atement of the ~coomplish- 

monte i~ sta~@ardizatlon ~ctivltles for the wh'ole o~untry and to ~et 

it bet,~een oovers~ It is a convenient reference book for the progress 

"in ~tandar~di~atlon® ~ou get aotivi'ti~s o~ all so~ree~ ~ well am 

government .departments~ Th~ I~28 Yearbook will emphasize the activi- 

ties i~ foreign cguntries® ?~ expect that book to b~ e~' oonsld~rable 

Use in showing progress in standardization fro~ year to ycaz~ 

A word m~re as to our cooperatlv~ aotivi~s, P~rhaps the mesh 

~f~n~am~ntal coop~rat.ive body with which we are concerned is the Inter- 

national Com'%tee ~ Weights and NeasureSo That Cemmitte~ is made up 

of thirty-siX states~ meeting sv~.r~ s~x y~ars in Paris~ and it~ function 

~ss prlmarily %0 Set up the metrolo~y ~b~n~ar~s and cart 2 on Investi- 

ga.tien~ en stand,~rds. They have a laborato~y ~u~si~e of Psrise The 

relation of %h4 national laboratory t~ the international has c~e very 

much to %he front~ It iS oenoerzed primarily ~ith the kilometer and 

t~mp~rature mem!e~ ~he present ~t~tus is~ however, that %he .natio~al 

labor~tories are in a better position than %h~ international to carry 

out a ~reht ~es.i of work which f~s to. be ~ooomp~i~hed~ ~here has not 

b~n a o~mplete uniformity ~n standards from one. ~ountr~, to another, 

AI~ ~tandar~ Work is based~ in the last anaiy~i~.~ on the stan~a~r£~ 

of mams~ l~n~th~ time ~n~ t~mp~rature~ With those four you can get 

~anything~ and it is highly d~slrabl~ from the Intern~tlonal point of 

I0, 



view that these four be-unifornl ~hroughout th~ v~orld~ T~me is ob- 

tained from the star~ ~nd i~ easily eheoke~ at ~ny t%me. T~nlt 

of length in this country ~m s~oje~t .~to eonmlderabl~ discussion. The 

meter is the int6,rnatlonal stand~.rd of'-leng~h; the American and EnGlish 

yar4 do~,s not quite agree but ~e havebeen ~ndeavering ts get together 

with the British, in obtaining the s~ length~ In the Beven~h Confer- 

ence held in Pari~ in September and O~t~bmr~ ~he Committee ~ffirmed 

the definition of a meter in wave8 of metric ,li~ht~ ~ivlng the ratio 

of the yard to the meter~ it is ~a~y to get the subdivisions of the 

y~rd with a~curacy® The,temperature scale has al~o be~ variable and 

at the last Conference was oreu~ht in a position agreeinq with I~en- 

end Berlin. it'Is a little different from n~s and ,]~ng~h an~ you 

cannot ~et i% up in term~ o~ anything you can keep 'Gut rather in 

terms of somephenomena. I call ~ttention t o  this interna't~tonal 

activity as it iS the fundamental basis for ou~ standar~ization~ 

~e have ~et up in this country the ~ational Screw Thread O~m- 

mission; est~.blished by Congress ~n 1818~ ce~poss~ of r~pressntatives 

of t~e Commerce, W~r and ~avy Department~, as well a~ the American 

~'ngineers Society, the ~oelety of ~es~hanieal Engineers~ The findings 

of the Gommittee~ when approved~ become mandato~ on the part of the 

Government. They are not mandat~r~j on the part o~ industry but the 

Z~retary of-Conferee recommends tO industry the uming o~ such find- 

- inge~ l ~ean safely say that the reaction:of industry towards those 

fingingS ha'¢~ been most favorable,:eur meetln~m being atten~e~.by 

repre~enta~ve~ of the automotive ~n~ ~Ohan!ea~ indU~tries~ They 

have ~i~e~ us consi~:rably in mapping out the work ef ~he C@mmittee~ 



zr,~ eerrie4 e~t pres~n~ but the Government does not p~efer to do So, 

The Bu~'e~u. of ~tan~ards is interest~d in a greet many of th* ite;m~ 

coming up b£f~re thi~ Boar~. 

~}~en_g speCLac~en is prepared by a committee~ that committee 

i'~in~trueted ~e ~ke sure  that it has consulted ev~rye in%ore~ted indus~ 

try..' Some of them have been mere successful in that activity than 

. e~h~rs, Th~ specifications are sent around t~ v~rieus bodies fez com- 

ment~ if there is no objection they are pro~ralgated. If ther~ i~ an 

objeetion~ -the ~on~ittee iS instr~cte~ to consider same an~ if an ad- 

justment is required to m~ke it~ If those a~ju~tments c~nnot be ma~e 

' the specific~hion is pre~ulg~t~ anyway® F~ch ~ecretary of ~ ~epart~ 

m~nt has the right, under ~n executive order~ t~ waive the application 

efa Spee~ficat!6n to his dep~rtment." he one ~as asked for exemptions 

unde~ ~ this~set up but there have b~en cases, howe;or, in whick~ it was 

mor~ ~ r  l@s~ evident that the rc<luirement of a certain specification 

~n~ the Car~yln& out thereof involved a hardship, 

Walvers are taken care of by application to th~ Chief Coordinator~ 

~' "~ ~ Board is under his Jurisdiotion a~l he e~n "The Federal Spscx~Ios.t~en 

issue a waive~ on t~ ~®p~rtment concerned, showin@ c&use therefor. 

_ The object is to h~ve the gower~n~*mt purchase under ~he most ~dvantageeus 

cendltiens'~nd if it iT not advmatag~eus for an ohtlying station or post 

to b'e' held tQ a oertaLn ~peoificatiom~ a waiver is grgnted® 

Some of our unQffi~'ial ,oe~erat-ing bodies are :~e up of-producer8 

s nd eonsumer~ and eertaAn other organizations a~ a~aociatlon~ generally 

concerned in ~he questiem ~t har~l. 
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Fr~ th~ atart th~ Bureau h~s b~u v~# ~otiv~ on variou~ ~o'm~ 

mitteeaby in~ivld~! representation~ it h~ ~is~ de~e great de~l of 

--~@rk on the Commlt%se of 8t~dar~a~ ~aring tot %he labor~t¢~ ~ ~erk im 

oonneotio~; with the set ~p of sam~j ~- o,o~ider that Com~itt~ ona 

'of the most useful bo~ies in the ~om~'# in Supplyin~ a set up bo~h, 

for m~.%~r~als ~n~. o~mmditSas and ~ne' in which there ~@ represente~ 

both the ~hfa~turer ~nd t~ co~s~m~z® Such'~spe~iflcations ~s they 

~t~'~uh are usu~lly' m~=~ workable and ~mmer~i~,l. 

I hay@ no% m~nt~oned the Research Assom~%ion ssheme whi,~h 

oarri-s out ~h~ projects industry wgnts aon~ ~ have sp4nt 's~'~e 

four huu~r~ thc~s~n~ d~IIa~'~ ~ year on r~ar~h ~ork in ~he B~rea~. 
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