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Among t e c h n i c a l  problems of a d m i n i s t r a t i o n  few are of g r e a t e r  

importance than those connected wlth the operations involved in standard- 

izatzon of purchase requirements and In subsequently effect~ng purchase in 

accordance therewith. Eany large industr±e~ have standardlze~ thezr pur- 

chase requlrements, not only for equlpment but for maintenance and other 

supplles, and have consolzdated their purchases, resulting zn great economy, 

both ~n purchase and operatzon. 

Standardlzat~on is now recognlzed as being o~ gre~t importance to 

both the consumer and the producer. It is "sometlmes sald that the bene- 

f±ts of standardlzatlon are maznly to the f~eld of productlono This is 

not the case. They are as great to the fleld of purchaslng. In indus- 

trial standardlzatlon it Is the consumer who zs benefited most, although 
) 

the immedlate benefzts are largely to ~the producer, for ~t &t once slmpl~- 

f~es h~s work and enables h~m to produce ~¢hat ~s required by the consumer 

cheaply and expeditiously. 

¢ 

Objectors to standardization frequently urge that zt would stifle 

zn~t~at~ve and progress and that the adoptxon of a standard would prevent 

advance t~hrough ~mprovements ~n the art of manufacture. Of course th~s 

~s not the case. A standard should remain standard only until somethzng 

better ~s developed, but zt should not be changed until ~ustlfzed from all 

points of vlew. 

A g~ven standard, to achzeve ~ts object, must be su~tasle for the 

~ntended use ~n the majority ot cases. The exceptional case requires 

speczal consxderat~on, and actual perfection w~ll never be at~alned. The 

economies and benefits of sbandardzzat±on have been so thoroughly demon- 

strated w~th~n the past few years that they ar~e entirely outside the argu- 

~entatlve fleld° 



Intelligent standardlzation presupposes a def!nite knowledge 

of the cond~tlons of use of the material or art~cleaudareconc~Iiatlon 

of adjustable qual~ties, grades and sizes. Standard~zatlon is largely 
lj 

a compromlse, and must necessarily involve the sacrlf~ce, in some cases, 

of personal preferences. 

Standardization, llke efflc~ency, as not an easy term to define, 

~t is not ah~ays understood in its true sense and by many is looked upon 

g 

wlth doubt and susplclon. It may be defined as the unlflcatlon of 

v 

methods and practlces ~nvolved ~n ~ndustry, general buslne~s and all llnes 

of endeavor ~Jh~ch involve repet~tlon work, and ~t may be considered under 
v 

several aspects. 

Standardlzatlon of Nomenclature enables the purchaser, sallez.~Dd 

manufacturer to use and understand the same language. It ~s very ~mpor- 

rant that there be acceptable def~nltlons of terms used in spec&f~catlons 

and contracts, 

Standardization of varlety, or slmpllflcatlon, involves the el~ml- 
J 

nat~on of unnecessary types, shapes, grades and s~zes of manufactured 

articles. Waste ~n industry ~s largely due to an over-mult~pl~c~ty ~n 

the number of products, as well as to xneff~c±ency of process. There ms 

also a large waste d~e to deter±oration, obsolescence and space required 

for stocks of unnecessary material. 

One type, s~ze or grade of an article wxll not meet all the re- 

quirements, neither as ~t desirable to have such an extensive variety that 

the d~fferences are small and meaningless. The ~deal condition ~s to 

have ~ust enough variety to meet all real needs w~th no overlapping. 
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Sound buslness economy domands the ehmlnatlon of the speclal or llttlo 

used product and its substltut~on by ~he standard or most widely used and 

most eff~clently produced goods. 

Standardization Of d!menslon~ Ansures ready interchangeablhty 

of suppl±es, and the ~roper inte~orkl~ of parts which may be manufactured 

or assembled by different manufacturers. 

Stan.daralzatIQn of speclfl.catlpns puts b~ds on an easily comparable 

basis, promotes fairness in tra~e co~pet~t~on, insures the proper grade of 

materlal and manufactured products for a g~ven use, and is the most ~mpor- 

tant phase ~f the subject, Trom the purchasers vAewpolnt. It ~s the first 

and most essential step in the economy that arises from the purchase of mat- 

erials or produot~ ~n large quantities, and is a necessary factor in the im- 

~rovement of quality and the adaptatlon of quality to defln~te uses. 

The spec~flcatlen Is th~ common me~Ai~g ground for the manufactur- 

er and user, and ~t is at once a statement of the user's needs and what the 

manufacturer is required to supply, The speclfi'cat~on should include 

llmitlng values for propert~e~ and dimensions necessary to meet the requlre- 

ed serwce, wlth proper tolerances, A su~able specification is one 

which enables b~dders to know exactly what L~ desired or required and what 

procedure ths purchaser Will fo~low to Satisfy h~mselT that the spec~flca- 

t~on has been complied with. Def~etlve au~ ~ncomplote specifications, 

~vhether due to compromise of quali.~y~for temporary economy, or through 

lack of data, should be replaced by those ~n which the best magnitude of 

each property involved is so specified as to predetermine the definite 

quallty best meeting the need~ 
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The wri±ing of speclflcatlons ms not a rasp that can be per- 
@ 

for~red at  any one t i m e  and be c o n s i d e r e d  c o m p l e t e d  A s p e c J _ f i c a t l o n  

that reflects the best ~ practice for one year may be found deflclent from 

the standpozrt of succeedlng years Satisfactory specifications are the 

result of growth snd they must cl~ange from tmme to tlme to harmonlze with 

the changes in both the methods of manufacture and %he requirements of the 

s e r v i c e ,  and t h e y  can d e v e l o p  o n l y  as  t h e  a r e a  o f  defJ.nmte k n o w led ge  e x -  

pards Looking at the ques~Ion from this vzewpolnt, the importance and 

necessity of continuous study in the folmation of standard speclflcatlons 

zs  at  once  a p p a r e n t  

In all ~tanda~ dlzataon work there are two maln factors to be con- 

sldered, namely, what the standards should be, and how to make them effect- 
i 

lye A speclflcatlon cf any kl~d Is written to be enforced and it is of 

value only to the extent to whlch its prOvls!ons are enforced by fair and 

urlform Inspection Unless enforced, it is valueless ana becomes a dead 

letter Its fair %nforcement is a bereflt alike to the honest purchaser 

and seller and a stumbling block to tho~e on either slde who desire to re- 

sort to subterfuge or deceptlon Furthermore, it must be enforced unl- 

formly at all times to be effective 

It is a basle pr!nclple of purchaslng that competition reacts to 

t h e  b e n e f l t  of  t h e  p u r c h a s e r  I f  C o m p e t i t i o n  i s  t o  be s e c u r e d  and maJ_n- 
4 

t a i n e d  t h e r e  must  be a c l e s r  d e f i n i t i o n  of  s t a n d a r d s  so t h a t  t e n d e r s  may 

be made i n t e t l i g e n t ! y .  The p u r c h a s e  o f  m a t e r i a l s  and p r o d u c t s  i n  a c c o r d -  

ance  wath  w e l l  d e f z n e ~  s t a n d a r d s ,  u n d e r s t o o d  and a g reed  upon by %he p u r -  

chaser and produced alike in the contract, is the on±y way by whlCh they 
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can successfully be purchased by competltlve blds~ "Vl%h such standards, 

a purchaser as enabled to tak~ advantage of thls method luq securlng the 

lowest prlce that can be obtalned for an artlcle of the requlred standard~ 

,~ithout them the reputaole b~dder is not only at the mercy of the unscrupu- 

lous one, but the purchaser is deprlved of %he-leglt~te economy r~sul%ing 

from %hls method of purchaslng. 

The sultablllty of ar article fo~ the servlce requlred is equally 

important, other%~ise money would be wasted in the purchase of ~ aterials of 

a quallty better than n~eded, and eeonoml~ losses would result from the use 

of cheap out low grade materlals The great value" and b~slness importance 

of speclflcatlon standard~zatlon from the standpolnt of any large purchaser, 

imes In consolldated p~r-chase@ %~ ~ slngle sts~aard s1~e~rf~o~--PU~--~- - 

glven artlcle~ This results in economy 

The development of speclflcatlon~---espec±al!y speclfxcatlons 

whxch are to be u~ed as a basls for c-o]npet~tlVe blddxng---is a problem of 

no Small dlffmculty The d!fflculty mS to frame speclflcatlons whlch 

shall be suff~cxently precmse and dSta~led to secu!e all the advantages 

that flow from precision and def~nateness w~thout at tho same tame makmng 

them so volumznous and mntr~cate as to dms~ouraze and hmnder competltmon. 

The advantages which result@ from preslsmon ~nd defxnmteness ~n the specz- 

f~cat~ons contained ~n %h~ ~nv~atmoms %o b~dders ar~e mznmfold 

A full and precmss spec~fmcut~oa greatly enhunces the trading 

reputatmon of the purchaser for ekact knowledge of h~s needs It xn- 

forms the dealer that shmftmness durmng the course of a purchase agreement 

• s not a psrt of the purchaser's po~cy~---a cert%~nty which obvmously en- 

courages competxtzon among the most desirable venders and secures the 
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lowest prlcos. Ex~mlnq%1on of the best modern practlce In purchasing 

leads to the concluslon that speclflcatlons should be ~rltten in detailed 

s~d complete terms wlth reference to every posslble controverslal polnt, 

in short, Indlvldu~l preferences or p~rtlallty of users of goods ~nd of 

Inspectors should be reduced to a mlhlmum~ 

Large organmzutlons now hove a central authorlty for the develop- 

ment of speclflcatlons Some railroad systems~have an engmneer of Stand- 

mrds, and mn other cases thls ms comblned wmth the chlef purch~slng functlon. 

~here %hls ms done there lnvorl~bly results a marked standardlzatlo~ mn the 

artmcles used mn the several branches of the servlce 

Standardlz?tmon ms no~ rocognmzed by purch~s%ng offmcers %s the 

proper bmsls for offlcmency in purchslng, for it tends to secure for ~ll 

snnllcr needs the ortlcle whlch expermence h~s shown to be the best for the 

purpose. By reducmng the number of ztems to be purchosod, it s~npllfmes 

the work of the purch~slng offlce---~ matter of great ~portance to the 

Government, whlch uses m~ny thousand items of m~tcrm~l It annpllf~es 

the work of inspectmon by reduclng the v~rloty of items on whlch Inspectors 

must cxerclse thclr ~udgmeni, und the work of mccountmng and %udmtlngo 

Standard~z~tmon ~n the Army ~s ~chmcved by contact with Govern- 

ment stsnd~rdzzmng bodm~s and wmth industry The G~vernment bodies en- 

gaged • n stand rdmz~t~on work arc the Federal Slcc~f~c~t~ons Board und the 

D~vms~on of Smmplmfzed Prmctmco, Dep~rtmcnt of Commerce 
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The Federal Spec~fzca~ons Board was authorized under authorlty 

of C~rcuLar No. z~2, Bureau of the Budget, October 10, 1921, in which ~t was 

stated that the s~t~blishment of the Board was for the purpose of coordlna- 

t~on and economy ±n the procurement~of materials and services used by the 

Government under speclf~cat±ons l~repared by the various branches thereof, 

to avold dupllcat~on of e~fort and better utillzatlon of industrles. 

T~e dut lee of the Federal Bpeclf~cat~o~s Board were to complle 

and adopt standard speclf~catlons for materlals and services and to bring 

the'Government spec&flcatzcns into harmozly with the bes~ eommerclal prac- 

tzce wherever condltlons permltted, ~earlng zn mlnd the deszrablllty of 

broadening the field of A~gply. 

The procedure adop~e~[ for the ~0nslderatlon of the speclflcatlons, 

As as follows- The need of speczf~atlons Tot a gzven artlcle of material, 

for either technlcal or bus~nems reasons, i~ ~ fully considered by the ~ecu- 

tzve Committee and@he mu~ject As then referred to a ~echn~cal committee 

composed of the Government experts ~n the l~artlcular subject, for conszdera- 

tlon of all ex~strng Government ~ of ~ommerc~al specifications, A spec~f~- 

catzon &s selected, or wrztten, whzch will be suitable for the use~ of all 

departments and establzshmen~s of the Government. Th~ cooperation and 

advice of ~nterested Commercial and indUsSrza& concerns zs requested and 

their ~ecommen@at~ons er~ ~%tlly ~on~kdere~ by the ~echn~cal committees, 

The speolfYcatzon as agreed on by the te~hnzcsI committee zs then submitted 

te all-departments and establishmen%~ of the GOv~rnment, through thezr 
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respectAve represe~tatAves on the Federal Speo~fAcatlons BgarC, for comment 

and cr~tzc~sm At the s~mo tlme, conies of the proposed ~p~c~zcatAons 

are sub~n~ttsd to the Amerlaan E ngzneQr~ Standards Oomm~ttee w~th a re- 

qu,~st for thezr asszsSano~ ~n secur~n~ comment and cr~tlc~sm from the varA- 

ous interested englneer~ng and technical Societles all ove~ ~he co,try. 

All ~rltlc~smS recelv~d are referred b~ek to the Tesp~Ctlve techu~al cOm- 

mAttees for oonslderat~on on their merlt~ ~/hen the. speo1~zcatAon Is 

finally agreed upon~ ~t zs prommlga~e~ by the Federal Specxf~at~ons Board 

as off~cAal Government Standard for use ~n co~neDtl~n ~zth the ~rcha~e of 

mater~al oovered by the sp~clf~c~on~ -- - ~_ 

The worz of the Federal SpecAfAvatxons Bea;~@ ~s ~closel~ r~la~ed 

to the general subject of staBdard~sat~@n, an~ standar~Azataen of spec~fl- 

ca~on~ ~s the f~rst and mo~t essential ~ep An the ~eonomy ~ha~ ~r~e~ 

from the purchase of ma~er~al~ ~n~.l~rg~ ~ant~D~es~ It ~s a necessary 

factor _~n She ~mprovement oT .~he qmal~ty.of ~tem~al~ purchased and ~he 

adaptation of qual±t~ to de~n~6~usesy -~hs purchase of materials xn 

accordance ~th well defined standar~s~ understood and agreed~Gpo~ by the 

purchsser and producer alxke An the oon%ra~t~ ~a'-th, ~nly way by which mat- 

orlals can ~ueces~fully~b~ i~rcli~se@by compet&t~ve b~ds. Wi~h such stand- 

ards the Gov~rnmen~ is ena~leg to take ad~anOag~ of th~s method In secur- 

ing the lowes~ price that c~m Be~o~s~ned for~an ar~le of-%he r~qu~red 

standard. ~W~thou~ ~k~m th~ r~patab~e-b~ddsr im n~% only at~ th~ mercy of 

the unscrupulous one, N~ ~h~'~ovOr~e~t is d~pr~v~d o~ th~ le~iate~ ~ 

economy rosultzng from thAs method of purchas~. 

The D~v~s~on of SAmpllflod Practice ~s a branch of the Depart- 

ment of Commerce, whosefunctlon is r&duct~on of ~ndus~rlal waste tllro~gh 

the ol~mAnat~on of unnecessary dzverslt~os An sAzes, types, styles and other 



varletles of manufactured products. This Dlv±slon has achleved aston~sh- 

ing results in its three years of existence. Some of these results sine ~ 

follows. 

Paving Br~ck, reduced from 66 types to 6. 

Woven W~re FencAng~ from 552 types to 69~ 

Bed Blanket sizes f~om 78 to 12~ 

These are just a few examples of the results being accomplished by that De- 

partment. The results of this work are far-reachlng and result in savings 

of milllons of dollars to ~ndustry every year. These savlngs are lmmedlate 

to the producers and jobbers, but are reflected ~n reduced price, to the 

consumer. 

Slmpllflcatlon reduces stocks, productlon costs, selllng expense~, 

invsstment, seasonal employment and mzsunderstandzng. It increases turn- 

over, promptness of delivery, quality of product and alds in promoting for- 

eign c on~qerc q. 

I~ addlt~on to working through these establlshed Government stand- 

a~d~zlng bodies, the War Del~artment branches in the preparatlon of speclfi- 

catlons for s%rlctly military artlcles, secure contact with ~ndustry through 

trade associ~tlons and independent producers. 

The developmen% of types of articles in the War Department is car- 

~ed on as follows 
i 

The requlrement for an article is decided upon. A prellm~nary 

Anvestlgat~on and research As started. "Samples are then constructed 

and comparatlve tests made of these samples. The best sample As then 

selected~ and a test is made in comparlson wlth prevlously adopted types. 
\, 

A prel~m~nar~ test As then made by an organization, and defects found are 

corrected after this test. InvestlgatAon ~s made as to whether the 



requlrcd qun~tltles of the article can be produced in a major emergency. 

The samplcs then are submitted to a service test The results of these 

tests are then considered by the Technical Committee of the Supply Brench 

charged wlth the procurement of the erticle. The %rtlcie, if sctisfactory, 

is recommended for ~doptmon. Clearance for procurement is then secured 

through the Office of the Assistant Secretary of ~T~r Approvol of type ms 

then secured from the Secretary of ~,~ar Comple%6 specifications are pre- 

pared after approval of type These specifications ire then forwarded to 

the Office of the ~sslstant SccrGt-ry with a st-~tement that the article can 

be procured in sufficient qu~ntitlcs in nn emergency, that it does or does 

not contain stretogic r~w m~terl%l If it does cent-in stroteglc raw 
J 

m'tori~ls, tha approvol of the Ch~Irmon of the Commodity Committee for 

these strategic materials are secured With the opproval of the Assist- 

nnt Secrot~ry the article becomes a stomdard srticlc of issue. 

An example of this is the development of an insulated food con- 

taln6r It has been determined that v/o require an insulated @cod contain- 

er T~r the transportation of cooked r~tlons from the rolling kitchens to 

front llne troops. 

The development of this insulatad food container was storied in 

1920 A number of containers of commercial design ~vore furnished %he In- 

fantry Board for ~o compar~tlve test with the Mmrmite c~n used during the 

war It w~s-declded that the Marmite can, with exterior dlm~nslons ll 

inches in diameter and 12~ inches in height, should be given a thorough 

test 

Tha rosulta of thls test Indicated that th~ insulation of-tha 

cmu ~as excollont~ that food could bc served from i% conveniently and in 
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s ~%n~t nry m~nner It was, however, b~l~eved that changes should be ~de 

the l~d, ~n the padding %hJ.% ~ ent between the c%n omd the soldier's book, 

_~h~.t the~e aho~d he ~t least fohr points %t vhzch %he l~d ~s clnmped $~ 

the cqn 

Ig was qlso found that due to the shope of the c~n, the center 

of gravmty "bemng about ~T m~ches uv~y from the buck when csrrmed, that thms 

caused the'straps to cut into the shoulders ~nd tended to pull stramght back 

• nstead of ~o~m. It was reco~ended that a kxdn~y-sh~ped cqn be procured, 

~s %h~s sh~.pe can ~vould f~% a m~n's b~ck, only ~ th~n p~d being necessary. 

The c~p.~cm%y should be m.de the so~ue ~ the expe~mmentml M~rm~te can, that 

ms w~th sufficient c~p~cmty %o feed ezght m~n one r~tmon. Due to the fact 

that th~s" vmrzed greatly ~from ~ny ~ommorcmaI %k~pes then zn exmstence, ~qd 

the desmrablilty ef ~dher~ng ~o commera~l practice ~henever possible, th~s 

k~dn~y-shapod c~m was not constructed 0% t~% ~ne, but sever~! types of 

pads were m%nufac~mred and furnished the Board for test w~%h ~ v~e,v %o 

el~n~n~tmn~the %r6ubie found In the flrst-'tas~. 

These cuns ~e~e found, ~q gemero~, to be satasfactory, but the 

Board was of the following ~p~naon'~ 

"The Board rea/izes %hb des~bl-~!ty bf ~dher~ng to com- 
merclal types of equipment ~henever posslble In order to 

snnpllfy produetlon and procurement problems an tlmcs of 
emeng~ncy The pl_~ce ~d manner of use of Insul~tod Food 
Contalners must hog,ever be borne in m~nd, They ~vlll oc 
carrlod at the extreme f~ont llu6s by men v~ho ~re prob~oly 
dally belng c~lled on to put forth tho m~inum physlc~l of- 
fort and ~t the s~ne ~me a~e solng subjected to ~ scvore 
nervous strc~in. Any ~dd~ilon %o tho physlcal str~in noccs- 
sarlly ~nposed on men under such condltlons is not w~rr~ntod. 
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The adoption of suoh a prlncAple while At may slmpllfy pro- 
curenent of equipment would ~t is belleved tend to an increase 
zn the dlfflcult~es of procurement of man power by neQdlessly 
adding to the number of men returned from front llnes on ac- 
count of disease or inDury. %fnerever posslble the "strain" 
should be kept as far t~ the rear as possible and e~ulpment 
procurement dkff!cultxes be solved on the basks of reduckng 
to a mlnxmunthe dkffxcultkes of the soldker at the front." 

The Board recommended that the k~dney-shal0ed can be manufactured and furnish- 

ed for test. These cans are now belng tested. Upon the completlon of thls 

test such changes as are found necessary wkll be made. 

The Asslstant Secretary of %;ar wkll be requested to approve for 

procurement thks can, and upon receipt of hls approval, the Secretary of 

Var will be requested to approve the insulated food container as a stand- 

ard artlcle of kssue. 

The next questlon, then, As a proper specifkcatlon which will con- 

vey to the manufacturer the requkrements kn a clear, conckse manner. Draw- 

ings and speclflcatlon, when approved, wkll be furnlshed manufacturers of 

thls type of equlpment for their comments. All comments recelved wkll be 

gkven serlous conskderatlcn and such comments as have merkt will be adopted 

wlth the concurrence of all interested branches. 

Thks ks a good example of the d~fflcult~es sometkmes encountered 

in trykng to stay as near commerckal practkce kn constructlon of our mklk- 

tary articles, as posskble, in order to slmpikfy procurement kn a major 

emergency, and at the same time, secure an article which is satlsfactory 

for f~eld service. 
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~Itnough, as stated beforo, the wrlt~ng of spec±flcat±ons As not 

a task that can BQ performod at any ono tams and bo cons±derod complotod, 

too much stress cannot be plnced upon the oval effects of changAng spocA- 

~catlons after orders have been placed. 

After speclfAcatAons have been submAtted to the manufacturer for 

hls study wAth a vlew to production, no change should be made unless At is 

imperatively ~emanded by the tactAcal sAtuatlon, or when the benefAts out- 

weAgh the delay. 

A study of a specAf~at~on As ~one A~Ito by the manufacturer, has 

productlon englneers and h~s deslgn~ng and plannlng department An a very 

thorough~ w~hole-he~rted and energetic way. 'This is partlcularly true An 

tame of war~ when th~ morale of the organlza~Aon is hlgh An ant~cApatlon 

of munltlo~s work, ~and every man ~s keye~ up to produclng for our Armies 

at the front. If the desAgn As subsequently changed, every department of 

the plant ~s affected. Confusion exists for a t~me, production is great- 

ly delayed, Anterest begAns to wane, there ~s a bad %ffect on the morale 

of all employees ~n ~he plant, extendAng do~n even to the machine opera~ors, 

and flnally Af several ~hanges are receAved, th~ prospectAve manufacturer 

washes has hands of the~w~nole matter. 

A change An a specAf~catAon after an order has been started may 

cause great loss to the manufacturer, "due to changes ~n 9Ags, dAes, machine 

tools, etc, I~ may mean also that raw mater±al purchased for the order ks 

unsuAtable and w~ll have to be d~scarded, It unquest&onably retards pro- 

ductAon when At requAres ~hanges ~n design, An set-up of plant operation, 

and the Anstruct~on of pla~t personnel necessary ~n any change. 

5 I~7 ~ I~ s 

% 

J 



few oxm~plos of thls are os follows - 

Contract #418-P dated December 15, 1917, awsrded to Roxford 

Knlttlng Co , Phlla , Pa , for furnlshlng 360,000 Undorshlr~s snd I~080,000 

p~s Drawers ms per revlsed Spec!flcatlons #4, complete dellvery of whmch 

should h~ve been made by October 31, !918 In M~rch, 1918, tarlff of 

slz~s ~s c~llod for under speclflcatlons was changGd, incre~slng the per- 

centage of larger slzes, for whlch the Government made au sddltlonal allow- 

~n~e of $ 0~5 per garment. Thl~ necesslt~ted the use of s gre~ter ~noun% 

of mu~rxal, requlred increased tlme for m%nuf%cture, mffocted productlon 

on other Government contrzcts held by thls flrm, and consequently was the 

cmuse of delayed completlon of sald contract untll Jsnuory 1919. 

Limber an~ Calsson ~Va~ons - The Chassls for the Immber stud 

calsson were primarily deslgned to carry the 24 Inch portable searchllght 

In the emergency, to have a l~ber ~ud a calsson tool wagon to ~eplace the 

Brown type tool wagon, sample lmmber and calsson bodles were qulckly de- 

veloped ~md f~tted to the chassms Orders were placed tc bu!ld the l~mber 

and calsson w~gons from the sample, wlth mns%ructzons t~ the manufacturer 

to furnish ~ny further remnfo~cements %o carry the loads° Proauctmon was 

progrss~ng rapmdly untml some wugo~s were placed mn the fmeld The 

lmmbor and c~sson chasszs, designed by the manufacturer for the 24 ranch 

soarchlmghts, f%mlod to meet the roqumremonts gor the loaded l~mber ~nd 

camsson wagons. Thins fazlure requzrcd th~% ~ change mn desmgn be re%de 

mn the ehasszs by a~d~ng stiffening brackets, etc., all of whmch retarded 

production to a groat ~xtent Th~s change znvolved loss to the manufac- 

+ rcr, and addmt~onal expense as well ~s loss of delmvery to the government 
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Ordnance ~ater~al - V~hen the French 76 ram. fAeld gun replaced 

the Amerlcan 3-±rich, the ammun±tAon had to be changed to correspond For 

the shrapnel case, thls meant a decrease An external dlameter of .05 ~ches 
\ 

and a correspondlngly slAght decrease in the cavlty dAameter. These changes 

are entArely an the machAn~ng. There were no forglng c~hanges whatever. 

The case~were being produced very successfully by an American farm which 

had been establ!shed about e~ghty years and whAch had had three years' ex- 

perience In maklng munAtlons for our allAes. 

The farm made ever~ possAble preparatlon to change over with the 

mln~mum of delay. New guages and fAxtures were on hmld and everything was 

set for the change which was put ±rite effect about October l, 1917. It was 

antlc~pated by the farm that there would be no fallAng off an productAon but 

as a result productlon fell durlng the ~veek o~ October 2nd to 8th from 38, 

000 shrapnel cases to ~0,000 cases, and dad not again roach Z6,000 untA1 the 

week endzng November 5th. The delay duo to thzs sl~ght change ~s estimated 

as equAvalent to the loss of nAne ~holo days' production. It ~as entirely 

due to the dAfflcult~es Ancldent to getting lathe hands and other operators 

Ante productlon on very slAghtly changed dlmeuslons. There were absolute- 

ly no changes In operatAons. A large part of the troable is saAd to have 

been psychologAcal, - a reflectlon in the average vJormnan's mAnd of the 

apparent Andeclslon on the part of the Govelnment !n makAng the change. 

It As easily apparent that if a very manor change involves a delay of nAne 

days, a radical change may mean a paralysis of productlon whAch would re- 

quire months to cure. 


