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IRTRODUCTORY RFMARKS - COLONEL IRVIMG d% CARR, 5.0,

Gentlemens . : ‘ \

%@ are very fortunate in having with us this morning, in
connection with our study of specifientions, the Diréctor of the
Bureeu of Standerds who will speak %o us on the general principles
and growth of the system cf standardization and simpligiontion.

We must vealize that our Job is to get produstion. The very
‘minute we do anything to wreek production ¥e are permitting a very
serious error end, conversely, if we are nobt reaghing out and stbempie
ing to obbein information on sll points that Lend to slew production,
from & wase stendpoint, in meeting our requirements in time of war
we are overlooking & very serious point.

You will find as you proceed in your studies in this class,
and as I have previously pointed out, that there is muoh svidence
during the last war of where we did fall down in our specifications,
espdeially in those calling for uncommercialized processes, for
- patberns, spure parts, eto., unknown bo the commersial 1ife.

Vie now huve a very lurge set up, beth in commereial 1ife and
in the Government, to care for this fenture and probably therd is no
other persen more familicr with thig set up than Doctur Burgess,

The Federal Speoification Beard, the Engineering Standerds Committes,
the National Socrew Thread Commiscsion, and various other soientific
research depertmeris are all centerod around him snd he is glther the
Ex-officlo Chairuen or member of most of them. He is the “brass
tack” man on the subject and has Pirst hend evidence of evorybhing
being done along that line, :

I teke great. pleasure in introducing Dgoter Byrgess.
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FURCTIONS & ACTIVITIES OF THE BUREAU OF STANDARDS,

‘Gentlemen:
Plesse do not be appalled at this mass of dets. I find

it gonvenisni in going before the Committess mf'ﬁengresa to heve my
meberial with me end it somebimes mekes a very good impression,

T am reminded from the remerks Celonel Carr has Just mede of
ﬁée éiffiealtieg'eneoﬂnteraﬁ‘émring the war a8 Yo certain require-
, mépﬁa iﬁ specificntionse During the first peried of the war the
Iéalién.%@asi@n, in trying te buy steel for airplane parts, had a
total aulphué and phosphorus requirement of «0% percent. You can
*ﬁsll.imagiéa that they éculd not buy any steel undcr thet specifie
’eationyk It was & matber @f education for them to find thut the
- British, Fren@h/ané Bmoricans were gebting elong with quite an added
incresgs in amauntakof sulphur and phosphorus. In Italy they mighb
hg?e b@en’abie ﬁm méet their requirements, for small emounts of gteel,
‘hhﬁ it was impossible in this country due to the fect thet it Wes not
8 Qemmﬂrnial rmquzr@mants
| Your ﬁhairman hﬂB aﬂk@é me to meke & general stabement regard-
. ;ng the Buream nf Standerds, @mphaslzaﬂg in partieular our relations
with ether bodies in the Ggvernment as well as in the engineering and
=indu$tr1al £xei&sq I shall endeavor to get thet informsbion to you
in as saneisa farm a8 I carn and will be verg glad te answer any gques=

tions ywu may heve in mind et the close of my t2 ks
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writben.

Of edurse, asyou perhaps already k*éw; the Bureau of Standsrds

represents two things = one is standerdization and the cthor is

vesearchs Those two go hand in hande Ve sannot huve standardization

and drew up our specifications unless we have an adequate knowledge

' of the materisle whieh sre coneerned in the specificetions. Lhere is

alweys o vefy congiderable amount of laboratory and ressarch work

thet must be done on material befere o specification can be adequutely

I .do not remember a single case in which 2 specificebion has

been gotten eubt by 2 group of men withoul someone reising the guestion

’ #@ to whether the requirement was such or such « 04, 08 or .06 in

- the case of steel for inmstance. I might mention at the start that

the supply of steel was & very serious gquestion durﬁng the war. &4t
thet time 1% ‘wes considered degirsble to debermine, if possibls,
%héﬁ should be the limitetions of phosphorus and sniﬁhnr for steel
for various yyyea ard uses.

This méy‘serve &8s an illustration of some of the ecoperative

work involved. At thet time the ﬁgiﬁ@é Btates Rellrosd Agsoaiatioﬂ

"arid the Buresu of Sten@srds, together with the Sosieby of Testing

‘Materials, were cooperabimg im an effort to obbein stendardization

not only in railroad materisls bub in cther materials of similar

ﬁyp@sa You cen see that the rallrosds wers in a peculisr position

tﬁey éould not afferd to haphazerdly incresse the properties or
iimitetions of a steel, especially those elements which were recog»
nized ss deberiocus elements. If there is a wreck and it is shown

that the phosphorus=-sulphur contents of the steel is too high, the

Bg



ARSI T s TRV

railroad company is held responsible for the wrooks

( T&a.émanemicAsituééian in the conntry st that tise wes such

: thé%’it wag very difficult to maintain an adegu.te gunntity of

sulphur and %hosgharﬂss aaacréing to age@ifiaaﬁinn@ for the differ-
ent groups cf-ﬁm%erialag ‘A committes, @ompﬁﬁaﬁ of such arganiiatimnﬁ
a8 the Socieby fo?~Testing ﬁaﬁériala: was formecd to aaaart;in‘certaia
faots in.order thet the different geversment depsrtments and other
in%aresﬁed bodies eouidj%fiﬁe gpesificabions besed o those Pacts.
That Qﬁ?ﬂM@ﬂ%‘Was of very grest economic importance, involve

ing not only safeby bub o grest many other factors, and the program

“had £0 be on & full scale basis. Laboratory oxperiments on smail

samples would nob be satisfactory to the indu&txies,‘partieularly
o the railrosds. This combittes was composed of repregéntahives
of the Byreau of Standerds, the American Sosioty for Testing Matere
iﬁls, the Americen ﬂai}wayvagsoaiatian, thﬂﬁﬁnibed States War and
ﬁavy ﬁapa?ﬁm@ﬁ%a, the Seeieby of Automotive Engineers, the Agsociw

stion of Americen Steel Menufacturcrs, the Steel Foundry Associstion

of Americs, ebe., end was formed in 1919 with two reprosentatives

from esch member organigstion, ¥g sdopted what was then a new
§aii@y,in cutlining a program of worke. This is of considerable

iﬁyc?tanee and I h@lis%e worth whi§a‘aalling ¢ your sbtentione

Ve sgroed st the first maéting that we would not sit on opposite

sidas af,ﬁhe teble and make feses 8% cach obher bub would sit
around,thﬁ~%able and’ dé everybhing on = unenimous. basis; also it
wﬁs'agrmed that sach individual representing » unit’wouid bring

in 21l his information oﬁ.any subject and when we were outlining

ds
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éur ﬁ@rﬁ ang discussing the resulis theroof, he had to agres o put
all his inf@xmaticn before the rest of the‘gr@ug; He oould never
icoﬁe back to the group &t a later dete and say that if certsin things
had been done other results wight have boen abtaiﬁ@ﬁ@ Thie scheme
of agreeing{in advance on unenimous consent, of pooling all informetion,
hésfworked-most puccessfully. Of course we have had dicoussionsg; no
subjeect csn be taken up without differences of opinion., Hevertheless
those differences were thrashed out sud we wers reslly not concerned
with theﬁ Qgt with questiohs of faot.
| ”E@ work to be done was hended out te thcéa’who gould do i,

The American Asscolation of Steel Hanufaoturers was designated to

¢ . care for the maﬁﬁf&aﬁnre of steel for this commitiee, the Foundry
AssaéiatiOnffar‘tha Pfoundry products, ets., and these Assooiations
arfaﬁgﬁd to h%#e'thair éiffer@nt companies produse the material,
Thét meterial was sent to Annapolis and %ashington, Ehe Nevy and
%arlﬁap&;%msnt iébmraﬁariﬁs, and to the Eﬁre&u ef=5§aaﬁarés = gll
tests boing made simultanecusly on the materisls. The Burecau of
Standards was used &6 a re-gheck laboratory in %Bés ef differerces,
Thé cosba Qf:tﬁ$$$ tests were maintaingd by the various industries
canducéing éhemg The reéultﬁ sre puvlished snruslly in the verious
reports of different industries and it is expected they will evene
tually be published by the Goverament through the Bureaun of’gtandarﬂaﬂ
series. ﬁe are working on both & sulphur program an& & phosphorusg
program; we have nea%iy completed the sulphur bub have just startesd

the phospherus project,



?helrﬁsulﬁ of the vommitiests énrk hes azéa&ay had a very
sonsiderable effect on the economie production ﬁf steal @n‘the‘ﬁn&
hard and a fesling of se@éﬁity iﬁ the speﬁifiaﬁtﬁﬁs, in the detey-
minetion of the Vaéieaa elements in étéelg on the sthere

%ha%’by way of introduction of cne btype Gf'ﬁsuyerative business,
of work in whioch the Army and Nevy Depsrtments together wﬁﬁh thé‘ﬁura k
" emu of Standsrds are inberested. I will now bake up the Buresu of
Standards itself,

The Buvreaw was founded in 1803 a@ﬂam sffast Ffrom %hé Coaat and
Gecdetic Burveye. Previous. to thut time i% was 3 %mail cffiece in the
Const Byrvey, concerned with stendards of 1ahgthgﬁmﬁés? and {to e
small extent) temperature. Thst originel unit of eight people hes
‘grown to a total of eight hundred and eighty»fé%ﬁ, with sixbty-five
stabions nf'reaaarah apgocisations. Roughly spsaeking, we have &n
sppropriction of twh and 2 quorber million dollarss we have trange
ferred to us from other Government depsrtments bebween two and thres
hundred thousend do:lars for vrojects cmrried on oubt st the Buresan.

When the Byresu of S¢andards Bill was up in the House ﬁe&riﬁgs
and representatives from various &eparﬁé&at@ of the Governmeont wire
éalled on to bestify for the Bill, one of the depariments stebed
thet it eculd see no poseible use for a Byreau of Skﬁﬁd&r&g; that
they had s good saﬁ~up’af tﬁeiw own and would never use the Burcaus
However, that departmént has used the Buresi ma# than any other of
the serviees.

| The history of the Bureau may be divided inte Shres parts =

the pre war perisd, the war peried, and the post war period. In the
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military departments.

Firgt peklod we were engaged in sebiing up our fundementel standards

and carrying on investizstions and lsborabory work on projects and

ghenémena raelating to ghyaies gnd shemistry. ¥%s were let pretty

mueh aléne during this period by industry snd the depsrimehts of the

Gewornments Te were golng through that childhood state in whish we
were cutbing our testh and it was very well ﬁbét we were lst alones
s wore very busy and lsid m foundabion for our fubture work very
successfully,

Way came on and it is very inberesting us a feet to note thab
with mn organizetion devoted Lo physics and éhemigtry; fundemental

research énd test, it was possible for the Buressu of Stanisrds to

chenge over night {rom ocivilien activities bo sobivities for milibary

ﬁepart&enta with no ohange in persennel exsept the necsssary increass
and with our regulsy eguipment with i%s incresses. The work we did
durirg the war is best illusirated in the "Wur Book of the Bursau of

Steanderds®, which deseribes some of the work ascomplisked for the

1 consider it one of the grestest sssets of the sountry to
heave on a oivilisn basis en organization sveilable for such an agsr=

genoy s& 1t was proven it can be so aveilable and is 80 gvailsble «

“an organization of seientists and sngineers engaged in rather complex,

raried acﬁiviﬁiés in those sciencséo

Regarding the organization of the Pureau af’itanﬁarﬁa a8 it
is today. Ve have some ainé techniesl divisions, also a Divieion
of Simplified Practice and & Division of Building end Housing. A

brief word regarding some of the technicsl divisions might be inter-

Te



@stzng sl %hlﬁ pointe There is the ﬁleatricity Divieion sonsisting
of nine a&ati& s conserned with sbandards end k&ﬁhlng, also carrying
out researeh in cosperation with industry as well as those projecis
orig&a& ‘g in the several government deparimenis. That particulsr
atqu@mani is brue for nearly all of the divisions. Ve have & Bivie
sion of Weights and Heasures, enother of Heat and Power = with
tharmﬂmaﬁeré(at gne end and autametive and airplans engines ab the
whher anﬁ‘ﬁf the soale. Then there is the thiaa Divigion with i%s
virious sections = Spectroscopt, Polarimetry, Coleriwetry, Optical
1§§ﬁ%mﬁzntapﬁﬂaﬁiam@ﬁrya Atomic Physies, {Redium, Xrays}, Photogras
phio Techuology aﬁé Interforometry Sectiong. inen we have s Division
afxbhemishry whieh is heavily ohsrged with work for the other Governs
mant éﬁpaxﬁm@nbs - more so Lhan any asher of ocur divisiovs. Ibs
henvy werk is in tha fi@l& of amalysing supplies undor purchese.

Thay do soms v&ry exaellent investigetion and reseurch worke. Ve
heve & Bivision of Mechenics and Sound, spplying nob only te noooustic
problems, guestion ef transfer of sound through wells, ete., bub alse

4o some. very complex meocoustlec problems for the militery services and

engineering work. Te have twe large mechines, horigontal and yeybisal,

aveilable for ¢ngineer Lesting purpeses. ¥p heve an Organis and
¥ibrous Ma?%riéis Division which is concerned with ﬁubbgrs taxtiles,
paper grd leather. One of the oubstanding pi@ceé of work of the®
&ivxsiﬁn hag boen %ue improvement in cug currency paper. Yg have a

Dyvision éf‘ﬁetallurgye Ihe Clay-snd Silieate Products Division ie

a very large one, devobaed Lo clay products, white ware, gless, re-

‘fracbories, cmement, elce

By
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We-ha&e resently, in tonnection with the demands for standards-
zaﬁibn work from the Commércial point of view, aet UP &n organization
whisgh iﬁ not yob eomplotely formegd but ig rapidly'takimg ghape = the
Comnereinl Stanéarﬁs Group, In thig BYOoup mre includeq the Pivision
éfkﬂimp;ifieé Pravtice, the main part of the Buillding ang Housing
Ei{iaién a8 well as the Divisions of “ommeratal Speeifications ang
. Gemmarei%l Sgandards, ¥e hove considerable numbers of tis~ups and
links with outeide orgenizationg coming under thet Commeraig} Standard.
Group, ‘ \

The above is the sebeup of the Bureau of Standards % an organie
" zation, e alse maintain some thres branch laboratories for conven~
fenece in besting Supplies in differentg localities, iy is nat.dasirabie
‘fOf the ﬁgvarnéeﬂt te use outside besting laboratories when government

sources ars avallable and there has been songiderable pressure put

laborstories,

N I wili oW spsak a word about the volume of t@aéinga It is not
qmit@\aveniy divided betwesn the Government ang the publie but we,
however, do almost ne maveopial testing for the Publio, mostly instrye
r‘menﬁrtes%iégg In the sase of materials, we are 80 very heavily |
ah%rged wi%h weré from the Governmect dééartmenas that we agk the
public to take theip work to sutside leboratories - pertly alge
beoause we go not %iah to antagonize these laboretories, ¥s will
4o ﬁﬁe work in case of » dispute es to g meterial or a@éstﬂing'new
which BIght be of nétianai interect, both ¢ivilian ang militery, bug

such work is very limited indesd, We have lssued a lish op commereial

9
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snd sollege laboratories which will meke téats to debormine whather
deliveries comply with gpéeifications, Practieslly ell the facilie
tles of the country are ineluded in that list,

Lodt yesr we started %o issue whot we enll the Stenderdse Yparuask.

Its object is to sompile each yesr s brief statement of the aﬁcmm@llshw

" ments in stendardization aotivities for the whole epuntry and to get

it between covers, It is & convenient reforence bock for the gragress
ié stendardization. JTou get activities cf‘all #mu rees ms well
gov@rnment.éayartmentsa The 1928 Y&aruosk will emghaalzs the activi-
ties in foreign countries. Te expent nhat book to be of congldurable
ue® in sh@wing progress in standardizetion frcm yeur top yca?e

+

A word more as to our cooperabive sotivides, Perhaps the mosh

Lundamental cocperative body with which we sre corcernsd is the Inbere

naticnal Committee of Welghts and Measures. Thet Committes 1s.mada up
aft thir%ywsix states, meetzng BYLry 8ix vemrs in Paris, and its funstion
wag priﬁarily o get up the metrology standards ang sarry on investi-
gat{ang gn standsrds, They have a leboratory outside of Paris, The
relation of tﬁé national laboratory to the internaﬁéan&& has come very
mich to the front. It is concerned primerily with the kilometer and

temperabure scale, ihe present status is, however, that the nationsl

- labormtories sre in e bebter position than the international to carry

ocut & great desl of work which is to be acconphished. There has not
been & complete uniformity in stendsrds frem one sountry te another,
413 standards work is besed, in the last snalysis, on the standarde
of mase, lengbh, time and tLemperature. With thuse four you ean gob

anything, and it is highly desirable from the international peint of

10,



view that these four be uniferm throughoul the world. Time is obe
teined from the stars gnd is essily checked of any time. Thewunit
of lengih in this country #s subjesl .bo conglderable discussion., The
neter is the international standerd of length; the Americen snd English
yard dos not quite sgrese bul we heve been endesvoring te get together
with the British in obbtaining the same length. In the Beventh Confers
enoe held in Peris in September and Octubsr, the Commitites sffirmed
the definition of s meter in waves of metric lights @iving the ratie
of the yard to Yhe meter; it is ensy to get the subdivisions of the
yard with acourstye. Ihe temperature senle hag alse boen variasble and
st the last Confersnce was crought in 2 position agreein: with Ileddon
and Borlin. It is e little different from maas and length and you
sannot set 1t up in terms of snything you san kesp but rather in
termg of some phenomena. 1 eall atbenbion to this international
activity as it ie the fundamental basis for oub sbtandsrdizsbtion.

¥e¢ have sebt up in this country the National Serew Thresd Come
misslon, esteblished by Congress in 1918, composed of representatives
of the Commerce, War end Navy Deperbmente, as well ae the Americsn
¥ngineers Sogievty, bthe Svelsty of Mechanieal Fngineors. The findings
of the Committes, when spproved, become mendatory on the part of the
Goverpment. <They are not mandatory on the part of industry but the

Seerebery of Conmerce recommends to indusbry the using of such find-

-ingse T -omn safely say that the resciion of industry towsrds those

£indings have been most favorabls, our meebings being attended by
representatives of the autometive and mechanical industries. They

heve aided us cohsiderably in mapping out The work of the ommitiees
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are ﬁarrlﬁd ai present but the Govermsent dess not pwefer to do sve
The ﬁuraau of §handards is 1nter@stué in a great many of the items
@aming up hefb;a §h1$ Board.
ﬁgsh‘m a§&cific&ﬁi§n ié prepared by s commitbes, thuat ﬁemmitﬁeé
ig'instruéﬁaé to meke sure thet it has sonsulbed every interested induse
‘ téyaa Some of them heve been mors successful in that sotivity than

_othorss The specifications are gent around to various bodies for com-

-t

maaté if thers is no abjéééicn they are promulgated. If thers is an
objeckion, the committes iz instructbed to consider same and if an ad=
justm@a* ig fsquir@d to make ite If these adjustments cannot be mede
ﬁhe ayeszfaentien is promulgated anywayg Epoh Heoretery of & depart-
m@nt has the right, uu&er an executive order, to waive the applicebion
of & apecificaticn Yo hisg ﬁ&partmente By one hes asked for exemptions
under this set up ﬁét there have b.en cases, however, in whieh it was
\;‘EGT@.;&'1§S§ evident that bhe reguirement of & certain specification

and the haw#yiné out thereof involved s hardship.

’ Waivérﬁ are taken care of by spplication bo the Chief Coordinator.
fhe Federal Specifiostion Board is under his jurisdiction and he can
isguve & %aiver on tie deperiment concerned, showing tause therelor.

_Thé @bjeﬁt ip to have the govermment purchase under the most advaniagaous
can&iﬁiénajééﬁ if 4% is not adventageous for an obblying staticu or post
té bé‘helé to & aa?%aha specification, a weiver is grantsde

) ﬁam% of cur unoffieinl soopersting bodies are made up of -produsers

/@gﬁ popgumers and sertein other organizations and sssoclations generally

'

B cmneerned in the gquestinm st hande
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miﬁtet& by 1nﬁiviaus1 wapregeatatlon* it hes slse dons great desl of
werk on the ﬂommﬁt see of Stendards, earing for bhe lsburabory work in
% conpider that Committee one
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Frﬁm the sbars tne Buresu hms besn very active on verions cems

.

o

@anne@ﬁiom with the éaﬁlup of zang.s

B

of uhﬁ most upeful bodiss in the eountry in supplying & seb up both

fﬁr mﬁﬁsrxais ené cammvdztlﬁa and one in whiaﬂ there ere ragrosented
Such spesifiostions &e uhay

N

vobh the mﬁnufaaturer snd bthe copsWIEYr.

g@t “aut are ugually sound, werkeble and aammav@aala
I aﬁvé nod wenticned the Qaa@arcn %sﬁaﬂiaﬁiﬁﬁ seheme which
h@ have sgaat 5 Ome

garvica oub the projects indusiry w&nts donee
four hundred thousand dpllare & year on research work in the Buresme

ite



