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THE 2ROCURELENT OF LON-COLMERCIAL MATERIAL IN WAR.

or three
During the past two/years, the Sup-ly Branches have been capitalizing
the lessons of the war in plans for the utilization of industry in the event
of another war. Such plans naturaily group themselves into two categories:

1. The problem of the procureuwent of commercial erticles.
2. The problem of the procurement of non-commercial articles.

The former includes materials or articles normally required in peace
times by people of the country; the lacter articles which have no commercial
counterparts.

Of the two, the procurement of non-commercial articles is the more dif-
ficult. Such articles are normally not produced in time of oeace, are usually
difficult of fabrication, and sometimes imvolve processes which are unknown to
peace time industry. This being the case, it is apparent that a considerable
Jroblem is faced by the supply branches charged with the >rocurement of such
articles.

The Ordnance Department is charged with the procurement of & great meany
non-commercial articles, It is also & fact that the material produced by the
Ordnance Department demands sn exactitude of fabrication &nd & nroduction in
such quantity that the problem of planning in wdvance for its efficient pro-
duction becomes cn importunt pewce time considerstion for the Chief of Ordncuce.

Let us now visualize the problem faced by the Ordnince Depertment in time
of peace in making prepsritions to meet war tirme responsibilities. In order
W decide on the ways .nd means for solution, it is first necescery to deter-
bine tne nuture wnd scope of the problem. 4 cousiderction of the requirements
of the militury progrum of the Var Department is the only przcticsble definition
of the nuture und scope of the problem <nd, &s & couseguence, =n estimite of
réquirenents form:: the initiul point of Gegerture inm &ll Ordnsnce war plons.

Requirements cwn ve grouped nuturdlly into personnel requirements ind
taterial requirements. 4 consiceretion of both phuses is essentizl. On the
~ fTsonnel side, we must determine omr needs for militery wnd civilian per-

Somnel to meet the basic program before steps cun oe tiken to piran for tle pro-
Curement of such personnel. In the quuntitetive sense, this estimcte should
?mlude the numbers aund grades of the officers wnd enlisted men reguired for
| "he Ordniance troops, =nd similer inform-tion for the military and civilian
L ;ﬁmfntSHOf th procu?ementz supsly end techniCa; fe@ty{e§ of'the problems

fm~;hguu}ltdtlve e§t1m%te is «lso necessury. Tie qualific.tion gf'the personnéel
fmﬂﬁmSﬁfﬁzfl??S duties in the organiz.tions required must be established as a
.i%Mrt;;- :P?ase of g?rso?nel zequlrements, ith this br1§f ?efgrence to en

e Warﬁg anc essential p?rt of the problew yresented vy the bwsic rogrem of

: epertment, I desire to pass now to & consicerwution of meterizl re-
qull‘ement S y

.%Hrem fll of our material procurewent plans ninge on the computation of re-
: ents. Before any sroduction can ve scheduled we must kaow wiat we need
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and in what quentity. In turn, the requirements computations depend on the
following data:

1. The official Wwar Department liobiliegation plan indicating
tne man power to be swumoned, the organization of the man
mwer into units, the points &t whica the units will be «s-
sembled and organized, and the requirements of awterial for
issue to these univs for training.

2. Unhe official War Depsrtment plan for the employment of
thie troops mobilized, including informetion on the probable
theaters of operations «nd the rate of entry of troops
into the combuat area.

2. The approved tables of orgunization, basic wilowance tavles,
officicl inforwstion on srobable riotes oi fire in compat,
and training allowgnces. il of this informetion is fur-
nisined by the Wer Depiritment.

4. Reguire:ents foctors determined by tue Orducuce Dewitument,
ircluw@ing the wuastuge rates, Tl spare Hurts needed nd such
otuer facts «ffecting tue procuremsnt problem «s uwy be de-
peudent on Ordaunce experience.

With the foregoing duts the requiremesnts muy be computed. For luck of
time, I wiil not discuss the detzils of the computations. Suffice it to
state thet we nave computed the requirements for 1200 items of issue, that
tals number covers the field in typical fashion, and thut this total involves
over 95% of the funds which would be required for the Ordnunce progrum. Of
course, the number of issue items computed does not solve the whole problem.
Euch item must be triced buck tarough its cowponents .nd semi-finished materials
to the mine wund the forest before we muy sey tiet we hove completed the require-
H@nts tasks Suck u study involves requireuments for the muny bausic naterials
wilch enter into wr iten of issue und forms  continuing tesk for future yeirs.

«fter the isquirements uave been established, tie next step is to
develop pluns for tne srocurement of the naterials needed. Suck plens involve
& vuriety of considerations, the most outstunding of which I will now attempt
to discuss briefly.

The first question which arises is that of the organization for pro-
curenent which should be prescribed to permit of the efficient managgment of
the problem. Tne world Var was & helpful teuscher in this respect. e ex-
lJerimented with several systems of organization with more or less disastrous
results und, in passing, I wunt to remark that one of these was the so-called
functionuzl system. Under this system, production, inspection, &nd the other
functions of the Ordnance Department were grouped into divisions for carrying
0n the sepzrate functions for «ll Ordn:nce items. There soon resulted con-
siderable confusion znd luck of coordinated effort among the functional ;
divisions wund, toward the end of the war, we passed to «n orgimizition along
Coumodity lines in which each division of the office assumed the various
functions pertuining to items ullocuted to the division for procurement. For
exziple, the wrtillery division ussumed production, inspection, «nd all other
functions pertuining to artillery muterial. e found this arreangement so
Sctisfactory thut we huve adopted it for our peuce time organization for the
Devartment . '
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The pecce time orgunizction is so constructed that the transition from
peace to wur is one of expunsion, not of reorganization. Previously assigned
reserve o fficers will be called in successive echolons to fill positions in
the pewce time skeleton orgunization until the full developement is attained.
Civilians for key positions are also listed for call when needed. Xor M-Day
there remuins only the problem of recrhiting civilians for clerical positions
in the orgunizwtion, & tesk which should be easy of performance since there
should be no shortuge of such personnels There are so meny advantages to ex-
pansion from the peace time orgeniziction by ubsorption thut it is needless to
dwell further on the subject:

4nother cardinzl principle recognized in the organization plans of the
Ordnance Depurtment is thut of decentrazlizstion. The Ordnance problem is of
such mugnitude thet it will be impossible to attempp the procurement of the
thousands of items required from a central office in Vieshington. At the out-
set of the lust wur the Ordnunce Department actuslly wttempted to procure all
of its muterizl from Vieshington but the problem so outgrew the Weshington
force thut decentralizution to territorisl déstricts wus the logical mesult.
Our district orginization fulfilled its purpose during the war and the in-
ference wis natural thut if estublished in time of peace it could again assume
the burden in cuse another wur should become necessary. These districts, as
you all know, .re now known us ‘ar Depurtment Procurement Districts and are
enguged «t present in war planning zctivities for the procurement of material.
In time of wer it would be the duty of the Ordnance districts to expand in
conformity with definite pluns from the existing skeleton force to a wvier basis
and care for the different Ordnance functions incident to the procurement of
the materiul ussigued to the district., By means of the district system, we
believe that we ure cccomplishing « decentrzlization which camnot fzil to
simplify the problem of procurement in time of wur und to insure the supply
of the necessary munitions when needed :nd where needed.

I huve said thet sound orgunizution is the first question which should
be decided in time of .euce by the Ordnance Department. There are other
phases of the problem of wlmost equal importance. Perhups the phase which 1is
demanding the greatest attention in our present plans is that of the designs
of the articles which would be provided for the troops under a war procure-
ment program. The history of the world VWur is replete with éxamples of cases
where chunges in design produced 2 disastrous effect on the production of
material. I heve in mind & classic instance &t the plant of oae of our most
successful producers of field gun shrepnel. This firm was given a contract
at the outset of the wer for the production of 3" shrapnel and began the pro-
duction of this item on scheduled time. Then cume the decision to change the
light field gun from the 3" type to the 75 mm French type. The Ordnance
Department immediutely took steps to turn over the production of 3" shrapnel
at this plunt to that of 75 mp shrapnel. The only difference between the 3"
shrapnel case and that of the775 mm shrupnel is & minor chimge in the muchindng
process. The plint mude extensive pluns to change over with a minimum of delay,
:;Z Si:demoralizing wes the effect of this change, minor as it was, that before
e Sp ;nt could.get its opergtors tra ned to the new dimensions, nine full
chzn of production pud been lost. This is an example of the effect of a minor
Otheiemg? a prgductlon program, ?ou mey imagine for yourselves the effect of

€ radicul changes of design which developed s the war progressed.
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/ith this lessor in mind, wé are taking steps in time of peace to
settle on a standard design for sach itsm to be groduced for the troops in
time of war. It would be our purpose to plece tiiis design in production
at the outset of the wer and then give ccunsiderution to a possible re-~
armement program with & better type later. Such & rearmament pregram would
require the maintenance of the production of the original sténdard model
until the nev design could be graduslly brought into production by use of
other fecilities. The original production of the stunderd model would then
be tapered off as the mewer type increased in rcte of production und the
latter would be mupplied to troops us rapidly as possible. Of course it
would be necessary to continue tne old standard in production for maintenznce
purposes &s long as any of the type remzined in thehands of the troops, but
it would be our plkan to give tie troops & new and improved weapon &s quickly
as possible without impairment of the supply of the older msael in the in-
terdm of nearly two yers before sufficient nunbers of the new type could
becone availuble.

snother important fewture of our plans is the insurznce that drawings
«nd specifications for the stundard designs wre on hend znd cre up-to-date.
It goes without saying thut uny procurement progrem would be impossible vi th-
out thesze essentials for menufacture. The drawings are, as & general rule,
on hend, but tue specificaztions require further work. It is our desire to
kave a post war specificutionfor every stendard item and we are meking sub-
stantizl progress in thuat direction.

£s tiuwe passes the personnel who gained voluable experience in wer
production wre weing scuttered end, in fuct, meny have since died. Tithin
& few yeers kmnowledge of munitions production in civil life will be lost
completely by this process of attrition. It therefore vecomes us essential
feature of procurement plunining to insure taazt & careful record is kept of
the methods of munufacture for non-ccmmercizl items which were found to te
successful in the last wur. The Orducnce Lewrtuent is engaged in collett-
ing and putting into Look form successful methods of munufacture. It is
believed thut by having this information on hind it will be possible to
start the wer menufacturer of some years hence with full information cover-
ing tue tecinical features of the problem vith which he is expected to cope.

This prase of our plans is comsidered by mwny memufacturers who had
Wor experience as the most importent planning ectivity in which we &re en-
gagede It is so important that I cannot refrain from going into the subject
more fully. Suppose tust we consider the cuse of « munufacturer who is en-
gaged in the production of drawn brass crticles &s & normal peace time ac—
tivitjes. e go to him in time of peace with the information that we expect
him to produce 15,000 brass cartridge cases per day in time of wer and ask
him to meke = factory war plan., He wonders how wuch it will cost him to
Prepare such a plan and perhaps decides that he cennot afford the expense.
This does not help our wir plens very mcuh if we heve no. other resources to
@arshal for his assistence. His wonder cbout costs will disappear at once
if & book siwwing & desirable method of menuficture is then produced. In it
he will find & detailed description of the operztions, a list of machinery
Tequired, a complete plant lay-out, date on personnel, power and row material
r?quirements, and many other useful cdeteils. He would note ot oneethe varie-—
tions from the standard $cheme which would have to be made to cccommodate nis
own plant, snd could specify Lis reguirements for machine tools and otier
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necessary aids to manufacture. His factory plan would be relutively simple
of solution and would entail little if any expeunse, He might even file a
standard method without change if new facilities for the particular item
should be necessary.

Suppose that after war was declared ve hed to go for cartridge cases
to a mamufacturer who had not, for some reason, made any peace time plans.
I1f we could present to him clong with the drawings znd specificutions, a
book showing the metnods, I think it might safely be scid thet on inertia
snd experimental period of two months on 4 certridge cwuse order would be
eliminated. The menufacturer would probably flounder in & muze of exX-
perimentation for such a period in a sesrch for the best way to turn out
this simple item in guantity., & carefully compiled wmetiod would be 2
life-saver under such circumstonces, particulcrly since time is of the
essence in war and little of it can be spared for experimentation on
methods.

If one asked a foreigner to express wn opinion &s to the most out-
standing feature of smeric.n industry, he would probebly enswer that the
mass production so common in imericun factories is to him the feature of
the greatest interest. Lass production is unusual in Europesn factories,
much of the work being done by skilled wrtisans who huve learned « definite
phase of production by long experience «nd actuzlly fobricate each article
without reference to possible interchangezbility in «csemblies with other
articles of the sume kind alrewdy menufactured. Iiicss production in the
United States is directly due to the developement of the art of inter-
changesble manufacture. Interchengeable manufacture, in its turn, is made
possible by the use of gages. Guges are simply precision instruments for
insuring thut every piece turned out in - given operction is similar to every
other piece. By the use of such instruments any piece going to make up the
wvhole can be insertéd in its proper place in ony wssembly without impeiring
the functioning of the fi nished article. A valve for a Ford car bought
over the counter will fit perfectly in any Ford engine, This would not be
true if gages to insure uniformity were not used in their manufacture.

‘ In time of wer, guantity production of munitions is an important factor
in securing an early decision, especially since the outcome of modern wer

l§ 50 lurgely dependent on the munitions power of the respective belligerents.
§1nce munitions power is so important it is pertinent to the issue to examine
into the relation of gages to & program for the development of such powers

Of course it is not argued th.t munitions cannot be made without gages, since
Fhe ?rench deronstrated during the war thut it could be done. Other measur-
ing instruments can be brought into pley but the rate of production will
e¢lways be much less than that which would be attzined with the proper com-
Plement of gages.

Our plans for the nest war contemplate thorough prepzration.to insure
@ supply of gages in order tnat mzcs production may be secured ws repidly
as_Possible. Such & program involves « considerable problem, the high
01ints of wrhich I will now endeavor to outline. Ve nhave on hand as & war
Teserve nearly helf 2 million gages which beeame the property of the Govern—
m§nt after the Vorld wur. The gages are cerefully catalogued end stored in
the various arsenslse. Theoretically tiey form = stock which we could issue
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inmedistely to manufacturers to tide over the gap until production of gages
could be secured. I should remark, however, in »essing that our gage
stocks have disadvantages. Liiscellansous designs, unbalanced scts, ana
other eiements decrsase the value of the wer reserve stocks as & stop-gap
for the early months of un emergency. We are, nNOWever, attempting to round
out in the war reserve comnlete sets of guges for the guentity production
of the Ordnance meterial moruzelly carried by an Infuntry Division. A be-
ginning is being made on this pjroject &t the present tine using 50,000
which Congress appropriated in the 1925 appropriution «ct &or gages.

For divisionsl meterial we have esiubiished tue requirements =nd Know
the composition of the gage sets necessary for war production on & six army
orogram. The next step is to determine where the guges will be secured. The

lurge gege munufucturers wre, of cvourse, the ncturzl sources ané are willirg
to tcke on war orders. But these munufecturers cre Gefinitely limited by tle
number of gage-makers in tue country. Gage-meking is the highest form of the
toolmuker's trude. In fuct, the gap between & tcoliiker «nd & gage mekerzis
wlmost as greut as thet Letwesn a house jcinter wnd & portr=it artist. The
gage mcker must possess infinite patience wnd skiil since e 1is working vi th
dimensions expressed in tiouscndths of en inch. U.e slightest slip of his
tool muy ruin the work of & month. Souwe guges re uire the scrvices of &
gogencker for such « veriod for their completion. Iy reason of the s recicl
qualificutiorns necestary it is naturel tact these Lie not very m.ny guge-
mckers in the country. In fact, it is szid that there ure only about 30,000
in 2.1, and it is probably =zlso true thet not 10% of this number could
queiify ws-ertists in tue vorke. Undsr the circumstuices, the suoply of gzge
mekers is the limiting fector in tne production of fages. It the munufccturer
heving an order for guges should, for eny ressom, 10se andy OF his gage-
mikers, he probably could not replece them wnd nis output would be curteilec
cccordingly. So fur &s the Ordnance Departmeunt is concerned, the solution
of the gage problem lies in the proper cistribution of cage-riking sersonnel,
tieir exemostion from the diaft, <né the possible csveloprent from intelligent
tool-mckers of additioncl zege mokers during the sisrgeuncy. 2y Prooer handl-
ing, it is believed thot oll three of these factors could ue solved ent that
sages could be made before tie factories to use tuer could finish t..elr con-
version to w.r procduction.

The production of munitions would te impossible without imaciiine toolse
Of course ti.e country is well srovide€ itk the stundard mechine tools re-
quired for coumercicl iudustry. Zach industry also has 1ts complement of
speciul mucuine tools in sdegueate nurbsrs. EBubt vhen we approach industry
for the production ¢f non-commercicl items in large nunbers, the supily of
the speeiul purpose mechine tools wi:ich aie SO necessary for mass production
becomes @ criticzl issue. In fict, tae suuply of such tools vould probavly
Pe tiie fuctor limiting the time when mess Jrocuction could ce obtained.
Kachine tools of siecial design noruelly require months for their febric-
ation in tiwe of peace, wnd it is rewsonivie to essume thet in the o nfusion
of war conditions the time required would be lengt..ened.

. Qe machine tool problem is enzeging our atiention ot the present time.
Ve «re securing tne requirements of the verious tyses needed znd it is our
itention to «dvise aventua.ly tne Lccoine “uvol Builders sssociation of our
needs with the request that the usscciution recomuwend tue firms from whom
the tools siould be obtainsd. <Tue unext step will be to approach the desig-
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nated firms with war orders. Particularly will it be necessary to supply
these firms with as much information en the soecial purpose designs s ecan
be assewbled. There is & considerable quentity of information on these
designs on hund which, if ussimilated into proper factory plans by machine
tool builders, will exercise a considerzble influence on the time necessary
to provide such tools in time of war.

No program for tne procurement of non-commercial items can be carried
on without mongy, and government money must come from Congress. Appropria-
tion acts in 1917 carrying adequate funds did not issue until October of
that yeur and such procurement as was carried on in the meantime was handi-
cupped «t every step by the uncertainty of the supply of money. The effects
of this deley during the World Vur can be evaluited approximately in the
statement thet we probably could have reached our maximum peak two months
sooner if the uncertainty concerning appropriaztions had been relieved im-
mediutely «fter the declaration of wur,

Consequently it is of great importunce to secure promptly from Congress
tne funds necessary to carry on production. e can do our part in this pro-
blem by preparing in time of peuce our estimates for funds. This estimate
Cen more or less be completely worked out since it is dependent only on
studies which can be mude in the Ordnance Office from war plans already com-
leted. Ve heve such & study at the present time and could submit it within
24 ‘hours &s « preliminary estimcte. The detuiled defense could then follow
before the zppropriations committees.

Enough hus been suid so far to indisate that non-commercial items are
difficult to procure =nd that bDecause of varying limiting factors, und appre-
ciable period must elwpse before industry can be converted to produce such
items in quuntity. In fuct, it is zlmost axiometic thet quantity production
of most non-commercisl items will require 2 yecr for development. This being
the cuse, it is necesscry to hold in time of psace stocks of mupitions to
tide over the period until new production can be secured. Such stocks con-
stitute the w.r reserves. :

The World Viur left us with lurge 'stocks of munitions which ware, in
the interests. of retrenchment, reduced muteriully by sulviging processes after
the war. There were withheld from salvege wmpl® stocks of important items
to constitute wur reserves. Principsl zmong *hese items were the various
types of wertillery uumunition und all of our artillery stocks. Ve now find
thut we are fucing lurger muintenunce charges for the proper upkeep wnd turn-
over of these stocks thun we can hope to obtain from Congress in the annuel
“ppropriastion ucts. Puriculurly is this true of ummunition where deteriora-
tion pliys such en important purt. An annucl appropriution of $17,000,000
would be required to keep up our authorized ummunition reserves slone and
this is $10,000,000 more thun we ore getting for =ll purposes in the wnnual
budget. Vhike we believe thut the required financicl outlay is & modest
Pfremium on .. good insurance policy, it is &t the sume time realized that the
retrenchment policy of the Government will probubly prevent for some years
to come the wppropriction of the necessary funds.

No discussion of the procurement problem would be complete without &
Word on transportution us o limiting fuctor. Our ruilwiys wre normully nesrly
Suturcted with traffic in time of pewce to move the ordincry output of our
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mines and furms, w«nd of the factories working wbout eight hours o day. The
¢ffect on the trunsportution fucilities may be eusily visualized if the
hormal activities of the country should suddenly change to « 24 hour.basis
to wccommodute the intensified dewmend in time of wur. Congestion &nd per-
hups complete tie-up in certain wrews would inevitubly occur, «nd when this
condition is reached menufacture con not proceed. It hos been said very
aptly thct the railways are the cisles in a fictory consisting of the whole
country. The production plunts are the muchines in the fectory wnd in order
to keep the fuctory going it is necessary to keep: the cisles clear so thet
raw metericls cun be moved to the mecnines wnd finished urticles LWLY

If tre limiting effect of trunsportution is wuorecicted, procurement
Ppluns for non-commercizl iteuws, Surticul.rly wiere new ijacilites sre con-
cerned, will clwuys rest on the b.sic premise tint these fucilites will be
pluced necr the recuired ruw m.tericls, «nd tie finished zrticle installa-
tions newr those o0f the components or semi-finisned rtericls. 4 mechinery
pleat should perderably be «djucent to the forging oi.at «nd the latter as
close .s possible to the billet source. Co.a0on sense s this view m:y be, it
is surcrising how often this simple Qrincipie w.s viol:ted in the lust wir.
In our present pluns, we ure ende.voring to limit tze trunsportetion factor
by the simple expedient of plecing the procuction orders us nesr their sources
of rew or semi-finikhed nutericls us m.y be ocssible. This is particularly
trae where new fecilities would te involved.

Under norm.l peuce conditions we hive only six wrsencls oré two nitrate
plunts cupuble of the eurly production of _btout 55 of the necesswry munitions.
The question might then crise .s to the necessity for comsidering the usrsenals
&t all in the production of the non-commefgizl items which they cun turn out,
perticularly since the quantities woulc wooroximete oaly 5% of the demand.

The answer is simply expressed. Jrhe wrsensls hcve an important ol=ce in time
of pecce as centers for the art of munitions ueking. If we ¢id not have tne
arsentls, the urt would speedily cie out. Tuney zlso serve &s technical cente s
for our district Pluming, ziving assistance on the technics:l viacses of the
peuce tize plunning sctivities wien called uson. In time of wir the arsenals
will produce «s quickly os possible tihe w.r orders which we mave given them
~nd, wiile the quantity will not be grect, the ¢ifect of their output, if early,
L2y be of utmost import.uce. Of more importonce will be thne treining functions
of these estublishments in ti.e of war. lInspectors for the bull of the pro-
fuction coming from commercieal industry will be trazined «t appropriate arsenals.
“6rsornel from ver ramufecturer's plaants will pe received for truiningrin
metilOC“LSOf menuiocture, Technical inforuation will be .rep.red -nd disseminated
b0 wur Somtroctors. Diificulties in menuficture will be studied and solved for
tfe senuficturer. In short, the arsencl will be expect to sid in every wiy
tie ficdn production progrom for industry tnd .t the sase time to turn out such
%;;??Itles of munitions .s mey be possible without extersion of sresent fuecili-

P I uave tguched pefe und_?h?rg the muin feitures of the grocuremept xroLlei
. Jom-commercial irticles, which is in itself only - phise of industrizl pre-
g;geu?ess,. Thg;e 2ré verious other angles vhich I Go mot feel quelified to cis-
et ° &t this tine. Suffice it to suy thot we are merely scritcring the surfuce
;h89£§§9nt; an? it y?ll ve year;ﬂbefoyg We nive followgd to & logicul conclusion
tie Smaigusﬂleadg which tiae Qroblem will present. It is my slncgre nope tret
Wi bud Whl?h we ?re tend}ng so cuarefully at tpe oresent tiwe wey con-

0 develop into the full blown flower of true industrisl preperedness.
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