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Ounly 2 month or so ago the daily pagers were
sreatly concerned over the trial of¥evoluntionWab Dayton,
Teunessee. If we counld bring sae of the fundamentalists
here, we could show them & very fine example of evolution.
Thig collese has meny cncestors - each differins f{ram the
others. By auncestor 1s meant & contribvting cavse of exrst-
ance.

In the Dairlz Ages ol national preperedhess, early

wn 1916, we find evifences of the first realizatibn of tle
part that industry plays in war. The Commiitee on Industrial
Preparedness of the Navy Consulting Board mnfodbiedly led itc the
creation of the Council ol Wational Defense, with 1is Acdvisory
Commission. Mext was born the General umitions boasd which
in iurn begat the Wer Indussries Board. Some of the other
begats of the time were the Food Admiaistration, the Fvel Ad-
ministratica, the Shigping Board, and the Aircraft Prodvction
Board.

A1l of these Boards, Administrations and Commissions,
were belated attemnts to do that which, in l2rge part, shovld

have been done long before. Following the Armistice, all
Boards and Administrations organized before and dwing the war

ceased to fwction. They left behand them, hovever, & fvll
realizaty on of the necessity of wnciuding mmdustry in Tar Plans.
It 13 that realization that has cavsed the osZanization of this
school.

The ordinayy civilian regards the Aymy as & vast,
completely coordinsted unit, with 211 paits working with defimite
missions and wathovt friction, There exasts 2 vague impression
that this miracle is accomplished by that deadly weapon "Militery
Orders®, "heirts not to reason why - their?s but to do and dae'.
en the contrgry, no wimrlpool has more eddies than the L.ay hes
drfferences of opinion. It 1s well that some {affecence does
exist. Ifotionless water 18 stagnant - dead., Ve must cemember
that {the fresh siream 1s the ome that i1s always in motica, and
that “only the gexe fish swim upstream’,
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One ol the most wmporstant fmmctions of thas
school s 0 train wen to think aad to act, to stir vp the
stagmaat water of petrified minds, bub sbtir 1t so ithat all
eff{art shall be coosdinated. If that 1s done ovr objective
¥ill be reacned 1n a {raction of the time othe..lse necessary.

The opjective, of course, 18 complete var plans.
It 18 & commratively simple matter to draw vp plans for the
mobilization of men. It 18 comparatively easy to plan for
their rationing, eguipaeab, movement, and hosnitalization,
1f the malterials are ready. Bvt note again that thais all assumes
that anything and everybthiag ismovairlable to si1ply 211 needs;
from men te brass bultons -~ frow railioads to steamships.

I% 15 the funciron of this school $o0 teach you to
appseciate the difficulties of procurement, {the falhe. ol susply)
2ad to assaist you in the foimulation of methods whereby the
covntry and the fightiag forces Doth benefit an gesce or war,

The lesson of the Vorld Jar wes costly but well
learmed. That an army marches on its Delly 1s 2s tive aow as
11 the days of lapoleon, but 1% is no longer true that an Acny
can “live on the coumtry’, The thousands of 1tews entersing
1ato the supply of a moldern 2rmy nec¢essitate painstalnng, con-
tinuous resealch ond stody of ths sources of sipply, methods of
manufacture, availability of materizl, substitvtion of materizls,
power, transportation, lghor and {inence,

The battlefield today 1s not only the lend occupred
by our faghtiag forces but the vhole county¥y from boumdry to boun~
dry. Disaste. may strike us thousands of miles froan the cannons?
T08Te

Indvstry must be wobilized. It 18 ar-lins of
defease even aore important bo success than the olive drab line.
It masl se re~anforced aand strengthened and 1ts progress vatched
2s carefvlly as a field arsmy's progress is nwatched.

The deepest hell volld not be deep enough for &
man vho, without plans for svpply, wovld be responsible for
thrustang 2 field army into combot.

It 15 easy to fosm 2 mental picture of x ocure~
ment and supply as an orderly, coo.dineted, moveent of metericls
from their sources to manvfacturing poants; ihence to assembly
pointss thence to depots end to the troopss It 18 not easy to

el



oo TEEERL. % TOEmR s BEed

g”éi}

understand the vast amount of detarl and effort necessary to
obtain that orderly movement of materials, -

If one man were responsible for the svpply of
he army his first 2c¢t wvld be to segregate related items into
groups and assign each group of items to vacious individusls for
procurement and supply. Thait has already been done.

If ihese groups of i1tems were emtirely unlike and
1f the production or menufacture of each group did not rnclude
any of the materials enlering into the production or mamfaciurse
of any othes group, there wovld be no such need of supervaisioa of
procurement by Depar.meats. Ve find, however, that every group
of 1tems for its production needs coal, pover, labor, aonsy,
transportation, steel, rubber, copper, and hurdreds of other items.
These things must, 1f the supply 1s not vnlimited, be apportioned
to the supply braanches in acwmidance with the need of the armies
for the i1tems supplied by the branches, Here, then, 1s the first
great problem to De solved, It includes for its solution deter-
minat.on of priority, stimulalion of psoduction, allocation of
producipg facilities and assembly poants, allocatzon of facili
t1es to broanches, and dogens of smmlar matters. It i1s 2 couw
plex problem and not easy of solution, nor can 1% ever remain

long wnechangeds

At the begiuning of the World Var each branch went
wnto ths markets and obtained vvhat 1t covld get regardless of price
and often in competition with other branches. Each branch placed
contracts at places mwost convenient for 1ts own purposes, regord—
less of the load of supply or dastrzbubtion placed on any particular

districte.

Since that day we have made great strides, The
standardization of specrfications, the alteration of specifica-
tions to make them £it comrercial pwoducts, where practicable,
the allocation of facilities to branches to avoid coaflict in
procurement and tc avoid overloading a daistrict, are a few of the
things that make for coordimied effort.

A definite enumeration of requirements of all
materials entering into the mamufacture and production of items
of supply 1s the firsit step to be tcken an the solutron of our
problan. The bill of materaals for any item when compareo with
materials availablse or to be proaveed is, in 1iself, a revelation
of the need of careful continuous plasming,

Only second in iaportance to the needs of the armies
18 the welface of industry. Var orders musl be placed where ain-
dustry can bear the load, Caivilian needs 11 war semain nearly
the same as in psace and to £.11 thoss needs indvstiry i1s working neadr
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capacity. & war order, thersfore, constitutes an overload for
any 1ndustrye

Painstaking, persistent, and coanbinuous research
and development in times of peace will lesson thse severity of the
effects of the war overload. It 15 only through such research
arnd development that procuremeat plaming con be made effective.

A comprehensive view of war lookaing backvard from
the faring line, shows us the battle line of olive Arabj; back of
that battle line we find the supply line; back of the supply lins
1S5 your procurement line, By procurement we mean the manufacture
of specaal articles ors the purchase of standard articles wherever
they may be found. Back of your procurement line are your national
industriss that menvfacture or produvce every sort of supply needed
i peace, gatheriag the raw matericls throughout the wvorld, Beck
of that nstionsdl production line 1s thes research line -~ the funds =~
meatal lane from vhach all the rest spring.

Even in the fame of the Romans, two thousand years
ago, supply was essential, Ve read of Hasdrubal, the brother of
the great leader Hanmibal, sons of the great Hamilcar of Carthage,
waging releatless war agpinst Rome. Hasdrubal when his brother
was carrying on his great campaigns in Italy crossed from Africa
1ato Spain, travelled through southern Spain and Frernce, then
crossed the 4lps 1nto Northern Italy. His army was wade up of
Spaniards, Carthaginiaans, Moors, and even slaves of other races.
He armed them where he could,

Ve read of ais taking many of them umarned with
him into battle there to wait wtil tneir comrades fell fo take
tneir arms, or t0 get the arms of captured Romans, Hasdrubal's
supply line did not exist, Research and groduction were unknown
to him. The modern clave drab line regulres a thousand pounds of
svpply to every one pound the Rowen soldier reguired.,  Every ro-
source of the nation becomes involved,

Var 1g production and actiong pesace 1is research
and development. In your study of problems of industrial pre-~
paredness, yov must never forsget that lact, As Washington said
"In time of peace, prepare for war®, He meant that research
amust be carried on in nev methods, resegrch into tne develop-
mont of supplies of materials needed in any war whether new or
0ld, and research i training.

Yovr accurulation of svpplies in peace 18 jush
sufficient for peace uses and to stand the first shock of war
until the overload of production can be taken cars of. Tor
sixteen years, Hannibal maintained himself in Italy fifty or ome
hundred miles from Romee
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The “Tarld War lasted four and one-half years. In
all probabiliiy any wosld war of the future will last but 2
fraction of the fowr and one-half years of the Torld Var. Very
l1ttle that was dascovered by reseaich on entairely original
lines came into use 1a the World Var; even porson gases, SO0
called, had all been known for years before the \fo.ld Ver
started. Some of them, like chlorine in particular, had been
menufactucred on & huge scale for comrwercial use. TPhosgene,
the deadliest and most widely used of the gases, had been dis-—
cavered and manufactured to make dyes and medicines,

Mustard gas had heen known for over thisty yeers.
i1ts method of mamufactuvre was known to the Cerrans with their
highly developed chemical industry and mamufecture of synthetic
indigo on a large scale, they were adle to quickly develop the
menufacture of mustord gas. Kot having 2 basie iaduswiy in
chemicels, we were unable to manufacture mustard gas until we
had developed an entirely aew process, and a vitally wmportant
year of war wemt by in the mesntime,

Chloracetophenone, the tear gas so-widely populer
today in police departments throughovt tne nation for capbturing
criminzls, stopping j2il breaks, guelling eavil disturbances,
and similar unlawful gatheriags, was kaown to the chemist before
the war bioke oute One of our own chemists of Johns Hopkins
University, Baltimore, took 2 sample to the VVar Department in
Avgust, 1917, By Janoary, 1918, it was felt imnortant
enough €0 be used 1n war. By early fall of *18 coniracts
for many tons had been let for use by both the army and the
navy., The contracts were never fulfilled, notwithsianding they
were 1n force for nearly six montns afters the - ar closed, The
manufacture of chloracetophenone had not been developsd and
chemical knowledge was too slight to pemmt the successful
meking up of large gq@ntities of the gas. It was not vmtil
more than tuo years after the war eaded that the Chemical
Varfare Service in 1ts research lahoiratories =t Tdgewood Arsenal
succeeded n developing an emtirely successful method for its
manufacture,

That i1s the situstion thab will confront you.

Yov will always meet with problems as hard as that or harderc.
The Line of the Army will aliays be in nuabers geater then
the supply deparitments; that i1s for the reason that there is
no national business in soldiers comperable to the national
business in supply and procuction, thersfore, the Arepondos-
onse of your officers in particular, will bo identified mord
or lass 2ll thewr lives wirth the Lime, Tho tondeney vill
always bo to juve tho svpply departments, and pacticwlarly
the technical roscasch doperiments loss thaa the mmpostance
of their subjects demand, Rescarch in highly scientific
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subjects 1s difficult for any man to understand; 2t 1s particu~
larly dxfficult for the man to understand whose Jhole 1dea of
faghtaing 1s action at the front.

~

I speak of this problem as one vho has faced it for
caght long yeers, and wao is stall facing 1t. 1 do not want to
discourage anybody, but I want to warn you that you have got to
wage & continual fight 1f you are to koep rescarch and developnent
1a jgeace up to the point nccessarsy for roasonable propareéness.
Wo oxcusc that you can give, 1f war broaks, vwill absclve you for
not sugplying the needs of tho army 2t the front.

Let me citc an example, "hen suddonly put in charge
of the Chemical Vlarfarc Scrviece n France vwith 12,000 soldieors
vathin Hwenty miles of the front lincs aad no mesgs, I made 1}
my first duty withain twenty-four houss to oider 100,000 Biitish
masks., In teying to get these masks, ve pestered the Medical
Department, vhich vas charged with the pwchase of these masks,
so much thal they said Lo us: "Here, gotting these wasks is now
our business. You pubt rn your requisition ané 1t has boen approved
by the General Staffe It 15 now wp to us and you have got to leave
1t up to usv.e I said- "Phat s all raghtd but if we dontt get
those masks I know vhose head is coming off, &nd I am going darect
%o the Braitish and follow up the masks unlil we got thewud's 0t
many wecks clapsed until the Modical Departnent said: "Fane
businoss. Go after the masks, We dontt want to be bothered with

your supply items."

So to repeat, You will have to faght In peace for the
nocessary funds for research or procuction, You may be able to
improvisce soldiers in six months, bui you cannot wuaprovise the
necessary supplies for war in six months, especially if you musb
Cerrad ca rescarch and develogment, Db, 2f ~ovr ¢o not heve Jhe
supplios, no matter Wwho may have becn to blame, you *rall hove fo
boar the conscquences,

The mask situatich in the World War is so typical
of what occurs vhon one is uuprepored for war that I am going to
recite a couple of instances more, Var was declared on the 6th
of April, 1917, Almost mmmediately, the question of masks was
taken up end discussed by the Medircal Departmont and wathin what
may be comsidored a reasonzble time, an orgenization was effected
to start ihe manufacture of masks. Chowicel Varfare had thon
beon in progress two yeors. The British had doveloped the mask
from 2 proce of whibe gauzo dipped in some alkali solubtroa through
various stages up to the Braitash gas mask, or as thay called it the
small box resparator,
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It was 2 very officicnt mask but haghly umcoms
fortable to wear and very difficult to sce vhrough. Imacdiately,
samples of British mesks, and a little later, British trained
officors woere sent to Amoraca to help in the menufacture of those
masksa However, 1t was not wntil the middle of March, 1918, .
almost 2 year after the decleration of war, that 2s many as 35,000
Amorican made masks reached Francce. A guick exgmination of them
revealed serwovs defects. The elastics were so taght as to cause
severe headaches waithin & hour, ond being incapable of adjustment,
made the masks unwearable., In addation, the mouthpieces had besn
changed from the British standard and caused bleedaing of the gums
within an hour an 504 of the casecs.

It was at once nscessary to 2sseuble 2 mask iepanr
foree in Francce. Fortunately, the Chemical varfare Service had
hared two British women highly trzained in gas mask work and kept
them on the payroll for three or four months without anything to
do for gust such an emergency. Now mayk the poiat., ot only
dad it require the change of that first shipment of 35,000 masks
but we had t0 go through 700,000 Amcrican rade masks before change
in mamufacture and materials could be brought aboui all down the
linec. There werc timos Just 2t the begrnning of the Argonne of-~
fensive when we were shipping 15,000 altered masks to the front
per day. /e were only one day's supply ahead in this work, but to
the everlasting credit of the tuwo reserve Capbains on the job, we
stayed that onc day ahead, and no Amcerican hoy went to the frond
without an &Amcrican gas mask if he aceded 1i,

Howewver ; bofore we covld get Ameraican mede masks
we had to purchase some 700,000 British masks. Indeed, 1t was
not wnbil Avgust, 1918, that we were in a position to equip owr
fighting line with Ame: rcen made gas masks. It took us nearly
16 months to got gas masks under mamfachture on & suffzcient scale
to meet owr armics?! needs, amd 1t was not wntil two or thwree months
aftervards thaet we hed sufficient zas masks ain France for the wholes
American armye. The Bratish had the gas mask fully developed be—
fore wo went into the war, All we had to do was to copy that gas
mask, 2nd yet 1t took 16 long montos, and had 1t not been for the
Bratish masks, American boys would have had 0 go into the L{ront

lines unprotected.

The Chomical Warfarce Service an the fall of 17
realized that we must have a gas mask that was more comfortsble
vhich gave clear vision, and was as strong and as neacly foolmproof
as 1t could possibly be m2dee The principles on winch the mask
must be made were laid dovn in Novembar, 1917. In the early part
of May, 1918, the first hundred of the nev type of g2s nasks werc
regeaved in France for test, They were tested oub in the month
of May and apyroved as to design aad in genoral as to all priiculars.
Just as the Armisiice was being signced in Novernber, developrment work
on the ncw mask had reached the stagc where large scale production
was thought ready to begim.
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Of course, the Armistice stopped all plants. Aboub
a year and a half later, the maaufacture of nev style masks was
takea up. Plans were checked over and it was thought that the
mask was all right. Tne first few huadreds wese shipped out to
the Infantry, Artallery and Cavalry Schools for test ard were by
them heartily epn.oveds After 2 few thousand hed been manviaciured,
the Chemical Jasfere Scervice cosegrch people, thaaselves, in cnecking
over overy possible detail of the masks found thet vith a certain pull
the rubborized cloth conld be separated from the eycpieces in perhaps
25% of the mesks that had been made wp o that time. Instantly, menu~-
facture had to be stoppcd while work was carcied on day and naght to
develop an cyepiece clormy so ©s to overcome the vealness and produc—
tion could again £0 for.acd,

This 1s typicel of what dafficultics w7111 be encountered
in war vhon we must produce sone thing thot has never before been pro-
dueced on & large scale, The mask, i1iself, is comparatively simple
when compared with some other technicel questions which the Chemical
Werfare Service and obther technical services have combinuelly to Ge2ls

In the Wosld War we raised and more or less woll iczained
four million yen. Excopt for food and clothing vie never succeeded 1n
eguipping & btcenth of thet number. Ve fought the wer waith forcign
cannone foreign shells, foreign gases, and mostly vath foreign
riaflos, No foreign fricnds can be cxpscied to hold the battle line
for eightcen months in the fvture wntil we et ready, nor have
millions of shells and thovsands of ¢ammon ready to turn over to us,
Ve wall faght tkat noxt war with the metorials we have on hard and
those others whose prodvction on 2 huge scalc has been fully déveloped.

Your supply deponds upon the needs of a complex m3chine
which must bo kept over in tunce with progress. Omly through cons
tanuous research ard development can this be accomplished and a
basis for productioan cstablished. Supply i1s the Cefense wmib of
today. Rescarch and development cannot be improvised ia war, o¢
"spring up oves night®, They must bo our first corc. The Aray
Industrial College must spread that doctrine until not alene does
the srmy sce it, but umbil the vhole nation secs il. Then, and then
only, will we have the n2tional defensc policy proclaimed by Presi~
dent Coolidge 1in his inaugural address, March 4, 1925, when he said:

"Owr counbtry represcnis nothing but peaceful
intontions towasd all the sarth, but it ovght not to faul
to maintain svch & military force &s comports with the
diginity and scourity of & great podple. It ought to bo 2
balenced forcg, iatenscly moderm, capeble of dofease by sea
and land, bcoocath the sarface ard 1n the air.!
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