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THE PROCUR~_iNT 0F I~0N, C0~&~RC!AL I~AT~IAL IN WAR. 

or three 
During the past two/yea, s, ~he Supply Branches have been capitalizing 

the lessons of the war in plans for the utilization of industry in the event 
of another war. Such plans naturally ~roup themselves into two categories: 

1. The problem of the procurement of comm..ercial articles. 

2. The problem of the procurement of non-conunercial articles. 

The former includes materials or articles nornmlly required in peace 
times by people of the country; the latter articles which have no corm~ercial 
counterpart s. 

Of the two, the procurement of non-commercial articles is the more dif- 
ficult, Such articles are normally not produced in time of peace, are usually 
difficult of fabrication, and sometimes involve processes which are unknown ~o 
peace time industry. This being the cas¢, it is apparent that a considerable 
problem is faced by the supply branches charged with the procurement of such 
articles. 

The Ordnance Department is charged with the procurement of a grea~ many 
non-commercial articles, It is also a fact that the material produced by the 
Ordnance Department demands an exactitude of fabrication and a production in 
such quantity that the problem of plarming in ~,d~nce for its efficient pro- 

~ duction becomes an important pe~ce time consideration for t~he Chief of 0rdn~nceo 

Let us now visualize the problem faced by the 0rdn'~nce Department in time 
of ~e~ce in making preparations to meet w~r tiz~e responsibilities. In order 
to decide on the wa~s and means for solution, it is first necessary to deter- 
mine the nature ~nd scope of the problem. A consideration of the reguire~nents 
of the military program of the W~r Department is the only practicable definition 
of the n~ture ~nd scope of the problem =rid, &s a consequence, n estimate of 
requirementsfor~n:~ the initial :_ooint of departure in all 0rdn~mce war pl~.nSo 

Requirements c~n be grouped natur&lly into personnel requirements ~d 
material requirements. A consideration of both phuses is essentizl. On the 
Personnel side, we must determine onr needs for ~nilit~ry ~nd civilian oer- 
s0nnel to meet the basic program before ste~s can be t&ken to plan for-the pro- 
curement of such personnel. In the qu~utit~ tive sense, this estimate should 
include the numbers ai-~d grades of the officers ~nd enlisted men required for 
the Ordnance troops, ~nd similc~r information for the military ~nd civili'~n 
elements of the procurement, su#LJly ~nd technical f e~tures of the problem. 
~ut a qualitative estimate is also necessary. The quaiific~tion o~ the p~rsonnel 
for the various duties in the organizations A-equired nrast be established as 
fhnd&m~m~_~l ~hase of ~ersonnel requirements. Vlith t~is brief reference to an 
im~ort~ ~nd essential part of the probleT. LJresented by the b~sic program of 
the V~ar De~rtment, I desire to p~ss now to a Coz~idezation of m~t~ri~l re- 
qUirements, 

0 ~ii of our m~terial procare~ent .~l~ns hinge on the computation of re- 
quirements Before -'~ny >reduction c'~nl be scheduled we must l~now ~:at we need 



and in what quuntity. In turn, the requirements computations depend on the 
following data: 

. The official ~'Jar Department ~obi'lization plan indicating 
the man power to be summoned, the organization of ~he man 
~mwer into units, the points at which the units will be ~s- 
sembled and organized, and the requirements of ~u~terial for 
issue to these units for tr~ini~lgo 

The official War Department plan for the emplo~uent of 
t?~ troops mobilized, including information on the probable 
theaters of operations and the rate of entry of troops 
into the combat area. 

% Tl:e approved tables of orgunization, basic allowance t~bles, 
official infor~tion on p~'ob~ble r~tes of fire in comoat, 
and training allowances, ~il oi this informo~ion is fur- 
nisned by t~e W~r Depur~uent. 

. Require: en~s f~ctors det~n,~r~ed by ti~e Ordnz.~kce De ~a~t~ent, 
including th~ ~ast~ge ~'~tes, ~h~ s~are putts needed ~nd such 
other facts ~ffectin~ t~e ~rocure~.~ent problem ~.s ~ be de- 
pendent on Ordnance ex~erience. 

'riSh t~e foregoing ~ d~t~ the requirerKBmts m~y be computed. For lack of 
time, I will not discuss the details of the computations. Suffice it to 
state that ~e have computed the requirements for 1200 items of issue, that 
this number covers the field in typical fashion, and that this total involves 
over 95% of the funds which would be required for the Ordnance 2rogrum, Of 
course, the number of issue items computed does not solve the whole problem. 
Euch item must be traced back t?n~ough its co~nponents ~nd semi-finished materials 
to the mine and the forest befoze we n~y say tL~t we have completed the require- 
ments task, Such ~ stud~ invoiv~ requirements for the many basic n~terials 
~vhich enter into ~'~ itez~ of issue ~nd forms -u ¢or~tinuing task for future years. 

~fter the ~quirements have been established, the next step is to 
develop pluns for t~,:e procurement of the ~.aterials needed, Sucl: plans involve 

a v~riety of considerations, the most Outstanding of which I will now attempt 
to discuss briefly, 

The first question vfnich arises is that of the organization for pro- 
~urenent which s~hould be iorescribed to permit of the efficient management of 
he problem. The World ~';~r w~s a helpful teacher in this respect• We ex- 
i~erimented with several systems of organization with more or less disastrous 
results Mud, in oassing, I want to remark that one of these was the so-called 
functional system. Under this system, production, inspection, and the other 
functions of the Ordnance Degartment were grouped into divisions for carrying 
on the separate ±%mctions for all Ordnance items. There soon resulted con- 
siderable confusion and lack of coordinated effort among the functional 
divisions ~r~i, toward the end of the w~r, we passed to ~ organization alon~ 
co~~odity lines in ~';hich each division of the office assumed t~.e various 
functions pertainin~ to items allocated to the division for procurement, For 
e>~-mple, ~ the artillery division assumed prod{~ction, inspection, and all other 
functions ~ertaining to ~rtillery muteri~l. ~/e found this arrsr~ement so 
satisfactory that we have adopted it for our peace time organization for the 
Department. 
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The pe~ce time organization is so constructed that the transition from 
peace to w~r is one of expansion, not Of reorganization. Previously assigned 
reserve officers will be called in successive echolons to fill positions in 
the peace time skeleton organization until the full developement is attained. 
Civilians for key positions are also listed for call when needed, For ~-Day 
there remains only the problem of recruitlng civi,%ians for clerical positions 
in the organization, a h~sk which Should be easy of performance since there 
should be no short~ge of such personnel~ There are so many advantages to ex- 
pansion from the peace time organization by absorption that it is needless to 
dwell further On the subject~ 

Another cardinal principle recognized in the organization pl~ns of the 
Ordnance Dep~rtmemt is th;~t Of decentralization. The 0rdnance'problem is of 
such magnitude that it will be impossible to attemp} the procurement of the 
thousands of items required from a central office in Washington. At the out- 
set of the last war the Ordnance Department actually attempted to procure all 
of its materi~l from W~shington but the problem so outgrew the Washington 
force that decentralization to territorial destricts was the logical ~esult. 
Our district organiz~ti0n fulfilled its purpose d~ring the war and the in- 
ference wus natural that if estL~blished in time of peace it could again assume 
the burden in case another war should become necessGry. These districts, as 
you all know, are now known as War Department Procurement Districts and are 
engaged at present in ~,;ar planning activ.i.ties fo~ the procurement of material. 
In time of ~-/~r it would be the duty of the Ordnance districts to expand in 
conformity with definite plans from the existing skeleton force to a war basis 
and care for the different 0rdn~nce functions incident to the procurement of 
the material ~ssigued to the district. By means of the district system, we 
believe that we are accomplishing ~ decentralization which cannot fail to 
simplify the problem of procurement in time of w~r and to insure the supply 
of the necessary munitions when needed -rid where needed, 

I have said that sound organization is the first question which should 
be decided in time of ~Jeace by the Ordnance Department. There are other 
phases of the problem of almost equal importance° Perllaps the phase which is 
demanding the greatest atte~ition in our present plans is that of the designs 
of the ~rticles which ~'ould be provided for the troops under a war procure- 
ment program. The history of the ~orld War is replete with ~xamples of cases 
where changes in design produced ;-, disastrous effect on the production of 
material, I h~ve in mind a classic instance at the plant of one of our most 
successful producers of field gun shrapnel. This firm was given a contract 
at the outset of the war for the production of 3" shrapnel and began the pro- 
duction of this item on scheduled time. Then came the decision to change the 
light field gun from the 3" type to the 75 mm French type. The Ordnance 
Department immediately took steps to turn over the production of 3" shrapnel 
at this plant to that of 75 m~._ shrapnel. The only difference between the 3" 
shrapnel case and that of theT~ n~n shrapnel is a minor change in the machining 
process. The plant made extensive plans to change over with a minimum of delay 

but so demoralizing wcs the effect of this change, minor as it was, that before 
the plant could get its operators trained to the new dimensions, nine full 
days of production had been lost o This is an example of the effect of a minor 
change on a production program° You m~.,y imagine for yourselves theeffect of 
Other more radical changes of design which developed aS the war progressed. 
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With this lesson in mind, we are taking steps in time of peace to 
settle on a standard design for each itmm to be produced for the troops in 
ti~e of war. It ":~uld be our purpose to place this design in production 
at the outset of the war and then give consideration to a possible re- 
armement program with a better type later. Such a rearmament p~cgram would 
require the maintenance of the production of the original standard model 
until the new design could be gradually brought into production by use of 
oti~er facilities. The original p~'oduction of the standard model would then 
be tapered off as the ne~'~er type increased in rate of production and the 
latter would be aupplied to troops as rapidly as possible. Of course it 
would be necessary to continue the old standard in ~}roduction for maintenance 
purposes ~s long as any of the type remained in theb~z~ds of the ~roops, but 
it would be our p~ to give the troops a new and improved weapon as quickly 
as possible without impairment ~T the supply of the older model in the in- 
ter~m of nearly two years before sufficien~ numbers of the new type could 
become available. 

~nother important feature of our plans is the insurance that drawings 
and specifications for the standard designs are on hand and ~.~re up-to-date. 
It goes ~:Tithout saying that ~ny procurer~ent program v, ould be impossible with- 
out these essentials for manufacture. The drawings are, as a general rule, 
on hand, but t,e specifications require further work. It is our desire to 
have a post ~-;~r specificationfor every standard item and we are m~klng sub- 
stantial progress in that direction, 

As tL,e passes the personnel who gained v~luable experience in war 
production --~'e oeizlg scattered and, in fact, m~cny have since died. Within 
a few years knowledge of munitions production in civil life will be lost 
completely, by this process of attrition. It therefore becomes as essential 
feature of procurement planning to insure that a careful record is kept of 
the methods of manufacture for non-cc~mercial items which were found to be 
successful in the last ~./'~r. The Ordnance De)~rtn.ent is engaged in colleCt- 
ing and puttin~ into book ~orm successful methods of manufacture. It is 
believed th.-t by havi-~g tiJs information on hand it will be possible to 
start the war manufacturer of some years hence ~ith full inforrr~tion cover- 
ing tLe tec]nuical features of the problem with v~ich he is expected to cope. 

This phase of our plans is cmnsidered by m~u.~ manufacturers who had 
war experience as the most important planning ~ctivity in which we are en- 
gaged. It is so important that I cannot refrain from going into the subject 
~ore fully. Suppose t~at we consider the case of ~ m.~nufacturer who is en- 
gaged in the production of drawn Brass articles as ~u normal peace time ac- 
tivit~-es. ,Ve 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 war and ask 
him to make a factory war plan. He ~,onders how m~ch it will cost him to 
prepare such a plan and perhaps decides that he cam~ot afford the ex~nse. 
This does not help our war plans very mcuh if we have not other resources to 
marshal for his assistance. His ~Jonder about costs will disappear at once 
if a book si~wing a desirable method of manufacture is then produced, In %t 
he v/ill fin@ a detailed description of the operations, a list of machinery 
r®quired, a complete plant lay-out, data on personnel, po~er and raw material 
requirements, and many other useful details. He would note ~t oneethe v~ria- 
~ions from. the standard ~cheme which ~.~ould ~-e to be made to ~ccommodate his 
ownplant, and could specify his requirements for machine tools and ot~er 
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necessar~ aids to manufacture. His factory plan would be relatively simple 
of solution and would entail little if any expense, He might even file a 
standard method without change if new facilities for the particular itmm 
~hould be necessary. 

Suppose that ~fter war was declared we had to go for cartridge cases 
to a manufacturer who had not, for some reason, made any peace time pl~us. 
If we could present to him along with the dr~vings and s g, ecifications, a 
book showing the methods, I think it might safely be said that an inertia 
and experimental period of twJo months on a cartlidge c~se order would be 
eliminated. The manufacturer would probably flounder in a m~ze of ex- 
perimentation for such a period in a search for the best way to turn out 
this simple item in quantity, ~ c~refully compiled method would be a 
life-saver under such circ~Amstances, p-~ticuLrly 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 an opinion as to the most out- 
standing feature of ~.-meric_n ind.~.str2, l~e would probably ~ns~.er that the 
mass production so common in ~:~nerican factories is to him the feature of 
t~ greatest interest, i~ass production is tu~usual in Earopean factories, 
much of the work being done by skilled artisans who have learned a definite 
phase of production by long experience and actually fabricate each article 
without reference to possible interchan~e'-,bility in ~semblies with other 
articles of the same kind already manufactured, i.~a~s production in the 
United States is dizectly due to the developement of the art of inter- 
changeable manufacture. Interchangeable manufacture, in its turn, is made 
possible by the use of gages, Gages are sir.~ply precision instruments for 
insuring that every piece turned out ~ in ~ given operation is similar to every 
other piece, By the use of such instruments any piece going to m~e up the 
whole can be inserted in its proper place in any ~ssembly without impairing 
the functioning of the finished 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 ~ar, quantity production of munitions is an important factor 
in securing an early decision, especially since the outcome of modern war 
is so largely dependent on the m~miticns power of the respective belligerents, 
Since munitions power is so important it is pertinent to the issue to examine 
into the rel~ation of gages to a .~rogram for the development of such power~ 
Of course it is not argued t~t munitions cannot be made without' gages, since 
the French demonstrated during the war that it could be d~ne. • Other measur- 
ing instruments can be brought into play but the rate of production will 
always be much less titan that wl~ich would be attained with the proper com- 
plement of gages, 

Our plans for the next war contemplate t?-.orough preparation~ to insure 
a supply of gages in order that m~s production may be secured ~s rapidly 
as possible. Such a program involves a considerable problem, the high 
points of which I will now endeavor to outline. We have on ~nd as a war 
reserve nearly ~lf a million gages which became the property of the Govern- 
ment after the World ,~o.r° The gages are carefully catalogued and stored in 
the v~rious~ ~rsenals, Theoretically tLey form ~" stock which we could issue 
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i,mnedia~ely to manufacturers to tide over the gap until production of gages 
oould be secured. I should remark, ho~vever, in passing that our gage 
stocks 1~ve disadvantages, iiisceilaneous designs, unoaianced s~ts, and 
other elements decrease ~he value of the war reserve stocks as a stop-gap 
for the early months of an e~:nergency. V~'e are, however, attempting to round 
out in the war reserve complete sets of g;~ges for the quantity production 
of the 0rdn~nce material nor~:~lly carried by an Infantry Division° A be- 
gi~mir~ is being made on this project at the prese~t time using %50,000 
which Congress appropriated in the 1925 appropriation act ~e~r gages. 

For divisional material we have es-~blished the requirements ~nd know 
the composition of the gage sets necessary for war production on a six army 
progr~n. The next step is to determine where the gages will be secured. The 
large gage manufacturers ~re, of course, the natural sources and are willirg 

to take on ;;ar orders. But these manufacturers ~ze definitely limited by t?~ 
mumber of gage-m~/~ers in tP~e country, G~ge-m~.-king is the highest form of the 
toolmcker's trade. In fact, the gap between & tcoL~.uker ~nd u gage m~ker~is 
almost ~s great as that bet~:e~n a house ~ainter ~nd a portrait ~rtist, The 
g~ge mJ~er must possess infinite patience ~nd skill since he is workir~ vi th 
dimensions exL~ressed in thousandths of an inch. The slightest slip of his 
tool may ruin the work of a u,or.th. Some gages re~aire the services of a 
gage~aaker for such a period for their completion. S y ~easo~, of the s }ecial 
qualifications necessary it is natural tn~t the~e a~e not very m~ny gage- 
makers in the country. In fact, it is said that there ~re only about 30,000 
in a~l, and it is prob~oly also true that not 10% of this number could 
qualify as .artists in tl~e ';ork, Under the circumst~ces, the supply of gag6- 
makers is tLe limiting factor in the production of h~ages. If the ~x~nuf~.ctumr 
having an order for ~' ~ should for ~n~ reason, lose ~ndy of his gage- o~oes 
makers, he probably coal6, no9 replace them and his output v;ould be curtailed 
accordingly. So far as the Ordnance Departmeut is concerned, the solution 
of the gage proOlem lies in the proper &istribution of gage-~king zersormel, 
tLeir exenh>tion from the d~aft, and the possible cevelopr~ent from intelligent 
tool-m~kers Of additional g=ge m~l~ers during the e~..~r~ency. ~S pro ~er handl- 
ing, it is believed that all tLree of these factors could be solved and that 
gages could be made ~efore t~~e 9actozies to use t,~e~u could finish t~.eir con- 

wrsion to ,..~r prod.uctio~, ~. 

The production of munitions would be impossible ~/ithout r~chine tools. 
Of course t~e country is well provided ~.,i~h the st~r~dard machine tools re- 
quired for con~nercial iudustr$. E~ch industry ~lso has its complement of 
speci;~l machine tools in ~de~u~te numbers. Eut u hen we ~ppro~ch industry 

o ' -  o f  for the production of non-commercial i~ems in large ntunbers, the sup ~y 
the speeial purpose m;.chine tools w~-icl: ~ie so neceso~ry for mass production 
becomes a critical issue. In fact, the su~Jply of such tools would probJuly 
be the factor limiting the ti~r.e ~Then m~ss f.roduction could oe obtained. 
i~achine tools of special design non~lly ~equire n-.ouths fo~ their fabric- 
ation in time of peace, ~nd it is re=sonuoie to ~ss.mne th~:~ in the confusion 
of v~-, conditions the time required .~ould be lengt~ened. 

The ~chine tool problem is e~±i~ging our attention ~t the present time. 
We ~re sec~-ing the requirements of the various types needed ind it is our 
iteration to ~.dvise aventua~ly t~e i.~L, chine Tool Builders Association of our 
needs ~':ith the request teat the..~ssoci~tion recmuuend the firms from whom 

: the tools should be obtained. '7:~,e next step ~,ill be to ~pproach the desig- 



nated firms with war orders. Part~cmlarly will it be necessary to supply .... 
these firms with as much information on the special purpose designs as can 
be assembled. There is a considerable quantity of information on these 
designs on h~nd which, if assimilated into proper factory plans by machine 
tool builders, will exercise a considerable influence on the time necessary 
to provide such tools in time of war. 

No program for tne procurement of non-com~nercial items can be carried 
on without money, and government money must co~e from Congress. Appropria- 
tion ~cts in 1917 carrying adequate funds did not issue until October of 
that year and such procurement as was carried on in the meantime was handi- 
Capped at every step by the uncertainty of the supply of money. The effects 
of this delay during the World U~r can be evaluated approximately in the 
statement that we probably could have reached our maximum peak two months 
sooner if the uncertainty concerning appropriations had been relieved im- 
mediately after the declaration of war. 

Consequently it is of great importance to secure promptly from Congress 
the funds necessary to carry on production. ::/e can do our part in this pro- 
blem by preparing in time of peace our estimates for funds. This estimate 
can more or less be completely worked out since it is dependent only on 
studies which can be made in the Ordnance Office from war plans already com- 
leted. We ~ve such a study at the present time and could submit it within 
24 hours as ~ preliminary estimate. The detailed defense could then follow 
before the appropriations co~mmi ttees. 

Enough h-~s been said so far to indisate that non-commercial items are 
difficult to procure ~nd that because of w~rying limiting factors, and appre- 
ciable period must elapse before industry can be converted to produce such 
items in quantity. In fact, it is almost axiomatic that quanti~y PrOduction 
of most non-commercial items will require a year for development. This being 
the case, it is necessary to hold in time of peace stocks of munitions to 
tide over the 2eriod until new production can be secured. Such stocks con- 
stitute the w~r reserves. 

The World %7~r left us with large stocks of munitions which ware, in 
the interests, of retrenchment, reduced materially by salvaging processes after 
the war. The~e were v;ithheld from salvage unpl$- stocks of important items 
to constitute ~Tar reserves. Principal among these item.s were the various 
types of artillery ~mQunition and all of our artillery stocks. We now find 
that we are fac~ing larger n~intenance charges for the proper upkeep and turn- 
over of these stocks thanwe can hope to obtain from Congress in the annual 
appropriation :cts. P aricularly is this true of ammunition where deteriora- 
tion plays such ~n important part, An annuul appropriation of ~17,000,000 
would be required to keep up our authorized ammunition reserves alone and 
this is ~10,000,000 more than we ~re getting for all purposes ~in the annual 
budget. Whi~e we believe that the required financial outlay is a modest 
premium on ~ good insurance policy, it is at the s~,~e time realized that the 
retrenchment policy of the Government will prob~_bly prevent for some ye~l,s 
to come the ~ppropriction of the necessary funds. 

No discussion of the procurement problem would be complete without a 
Word on tr~usportation as ~ limiting factor, Our railways ~'~re normally new, fly 
Saturated with ~raffic in time of pe~ce to move the ordinary output of our 



mines and farms, and Of the factories working about eight hours a day. The 
effect on the transportation f:,~cilities may be eusily visualized if the 
hormal activities of the country should suddenly change to ;, 24 hour,basis 
to accommodate the intensified demand in time of ~7ar. Congestion and per- 
haps complete tie-up in certain areas would inevitably occur, and when this 
condition is reached m~nufacture can not proceed, It has been said very 
aptly that the railways are the aisles in a f~:ctory consisting of the v.,hoie 
countrp-. The production pl:znts are the machines in the factory and in order 
to keep the factory going it is necessary to keep~ the aisles clear so that 
raw materials can be moved to the machines and finished articles away. 

If the limiting effect of tr~nsport;~tion is ai~precicted, procurement 
plans for non-conmerci-~l items, io,~rticul,_rly v;here new facilites are con- 
cerned, ;;ill alw'~ys rest on ti-:e b~_sic premise t?Lt these facilites will be 
pl~ced near the required raw n"~terials, ~ud the finished article installa- 
tions near those of the components or semi-finisned mute_W/~ds. >, machinery 
plant should per~,erably be adjacent to the forgi~ ,~i-nt ~nd the latter as 
close ~s possible to the billet source, Co:,.n-on sense ~s this view may be, it 
is surf~:rising ho~:' often this simple ~n'incipie ;~s viol=ted in the last ~'ar. 
In oar present plans, ~;'e are ende-_vorim~7 to limit the tr~nsport~.tion factor 
by the simple expedient of placing the wroduction orders ~s near their sources 
of ray,: or semi-fin~hed m~teriuls as may be possible, This is particularly 
trme where ne~ facilities ~ouid ~e involved. 

Under normal peace conditions v;e t~ve only six ~.rsenals ~.nd t'~'o nitrate 
plants c~pable of the early production of ~bout 5,~ of the necessary munitions. 
The question might then arise ~s to the necessity for considering the ~rsenals 
at -~ll in the production of the non-eomme~ial items which they can turn out, 
particularly since the quantities ~~:ould aA?ro=-cii~te only 5% of the demand, 
The ans~er is simply expressed. The ~rser~als have an important ol~ce in time 
of pe~ce as centers for the art of munitions ~_king. If we did not have the 
ar.~en~-ls, the ~rt <ould speedily die out. They also serve as teclmical cent~ s 
for our district ~larnqing, -~iving ~ssistance on ~he techuic-al pm=ses of the 

~'.eace time pl-zAning zctivities when called u~i~on. In time of w~.r the arsen~.ls 
~ill ~=~oduce _s quickly ~s possible t~ w-r orders ~hich u,e ~ve given them 
~nd, v~'hile the quantity ~:~ill not be great, the affect of their output, if ea~<ly, 
may be of utmost import_nce. Of mo~'e import~=nce v~:ill be the training functions 
of these est~Olis~ments in ti~e of war. Inspectors for the bull= of the pro- 
duction coming from conm~ercial industry will be trained ~t approioriate arsenals. 
cersonnel from vz~r z~anufacturer's pl~ts v,'ill oe received £e~ ~ra~ni-n@~in 
methods of manuf_cture. Tech~ical information .... _ ~,~.i be >re:~red and disseminated 
to ~:<~r contractors. Di±ficulties in m~nuf=cture will be studied ~nd solved for 
the ~nufacturer. In short, the arsenal will be expect to aid in eve~ ~;:"=y 
the a~in .oroduction progr~n for industry and ~.t the sm:;e time ~o turn out such 
qc~ntlties of munitions as m~.y be possible without extension of oresent facili- 
ties o 

I ~~ave touched here and there the main features of the orocurement -',-'oblem 
for non-co~]ercial zrticies, ~thich is in itself onl~T ~ ohase or industrial'pre- 
Paredness. There are v~rious other cm~les ~/hich I do not feel qualified to dis- 
duss at this time. Suffice it to s~y that ~"e are merelp- scratching ~he surface 
at ~Oresent, and it will te years before u'e nave follo~:'ed to a logic~l conclusion 
the various leads which t;~e problem will present. It is my sincere hope th~ 
the small bud which we are tendin~ so carefully at the present time may con- 
tinue Zo: develop into the full blown flower of true in@c~strial pre~oaredness. 




