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Address befo.e the /kwnzj In~ustm~l Coile~e 
Z.S0 p.m. Scptembe~" Ist, 1925. 

Na~or General ~mos .~. Fr~es, Chxef of t~h~ 
Chemical Jazfa~e Service. 

Only a month or so ago the da~ly papers ~ere 
&Teatly conce~-ned over the t~al of"evolut~on"~t Day, on, 
Tennessee. If we could bring son~ of the f~m_dsJ~ental~sts 
here, ~e coUld sho~ them a ve~v T~ue e~ple of evolut~oli. 
Th~ 2olleLe h~s m~.y ~ncestors - each d~ffer~ng f~n the 
others. By ancesto~ ~s nBant a contr~b~t~ag cause of exzst- 
alice, 

In the Da~!~ Ages of r~txonal pregaredness, early 
~n 1916, we f~nd evidences of the fzrst real~z~tlOn of the 
part that ~ustry ~leys ~n ~sa-. The C~mnlttee on Ind~str~al 
Preparedness of the Navy Consultxng Board un~oabtedly led to t.he 
creation of the Comqc~l of National Defense, ~th ~ts Advisory 
Comn~ss~on. IText ~cas bo~n the Gmne~al i[un~tzgns Boa~-@ ~hzci% 
• n tz~rn begat the Vla~ In@usuries Board. Some of the other 
begets of the t~me ~;eze the Food Adm~n~strst~on, the Fuel Ad- 
m~nzstratmn, the Shipping Bosrd, ~nC the Axrcr~ft Prod~ct~on 
Bo~rd. 

All of these Bo~ds, A~n~n~stratxons a ~ t  Oo,~niss~orm, 
were belated ettempts to do that %~]~oh, in 18rge part, shou!~ 
have been done lonx before. Follow~n~ ~he A~m~st~ce, all 
Boa~ds and Admzn~s~zat~o~s orooan~zedBefo~e and d~rzng the wet 

ceased to fza~ct~on. They left beh~n~ them, houeve~, e ft~ll 

real~zat~ on of the necessity of ~nclud~na ~nd~stry ~n "~ar Plans. 
It xs that realxzatxon that has caused the ozo~anxzat~n of th~s 
school. 

The oix!Inaxy clvlllan zegard[s the )~rmy as a vast~ 
conrpletely coordinated tmlt, ~rlth sll p~ts ~o~kLn~ ~ith def~ute 
m~ss~ons and wlthout f~ict~ono ~]here e~st~ a vao~ue ~mpt~ess~on 
t h a t  t h i s  m i r a c l e  zs a o o o m p l i ~ h e d  b y  t h a t  d e s d l y  weapon  , ' M i l i t a r y  
O r d e r s " .  '~TheirZs n o t  t o  r e a s o n  ~ v~  - t h e l r w s  b u t  t o  do s n~ d ~ " .  

t h e  c o n t r s ~ r y ,  no w h i r l p o o l  l~as more e d d z e s  t h a n  t h e  A~my 1~s  
~fferences o~ op~li~on. It ~_s well that same ~fference does 
exxst. DiOtlonless wate~ iS stas~qeat - dead~ Ue mu~t ~em~rab~ 
that the fresh stream xs t.h2 one that ~s always in motxoa, arj1 
that "only the g~ f~sh sw~m npstresm". 



One of th~ most ~mporta~t f~uct~ons of th~s 
school As to ~ra~n men to th~rnk an@ to act, to ~t~r up the 
stagnant water of petrified m~nds, but s~z ~t so that all 
eff~t shall be coo~C~nate~l. If ~h~t ~s ~one o~ ob3ect~ve 
~ill be reached ~n a f~act~on of the t~me othe~,,~se necessary. 

The oo3ect~ve, of course, ~s complete ~,a~ plans. 
It ~s a comlzrat~vely s~nple matte~ to drove t~p plsjus for the 
mob~l~zatxon of mezu It ~s comparatively easy to plan for 
the~ ret~on~no ~, equ~l~nent~ movement, an~ hosp~tal~zat~on, 
zf th____e m~ts~-~als s4~e ready. B~t note again that th~ aJ1 asstm~es 
Shot ~r~th~ug and everything is~sva~l~ble to simply ell needs; 
fzom men to brass buttons - f~om railroads to steamships. 

It ~s the function of th~s school to teach ~vou to 
appreciate the d~-ff~cultzes of procureFant, [the fathe~ o2 su_0~lyl 
and to assist you zn the formulation of method.s vche~eby the 
country a~x! the f~ght~ng forces both benefit ~r~ _~eace or v,~. 

The lesso~ of the Uorld ~;ar ~Tss costly but well 
le~-~na~. That an army n~c~s on ~ts holly ~s ~s t~ue n~v as 
• n the days of l~poleon, but ~t ~s no longer t~ue that ~n ~mF 
can ~,l~ve on the coun~r3~'. The thousands of ~tems ente~-~g 
~nto the supply of a modern ~n~ neoess~t~.te i~nsta]~ng~ co~- 
tlnuous research and study of the sottroes o~ stQply, metho4s of 
menufacture, av~zlab~l~ty of mater~al, subst~tt~t~on of materiels, 
po~¢e~, transportation, labor ar~ fsmance. 

The battlefield tod~y ~s not only the lani occupmed 
by our f~ght~ng forces but the ~hole oo~mt~y from ~ound~y tO boun- 
dry. D~saste~ may strs/~e us thousands of m~les fr~n the cannons' 
roar. 

Industry must ~e n~oblhze~. It xs m~llne of 
defense even note ~nportant to success than the clave drab line. 
It ~ast ~e re~nforced end strengthene4 and its progTe~s uatcl~ed 
~s cazefully as a f~eld e~y,s progress is ~,atched. 

The deepest hell wo~Id not be deep enoL~gh far a 

zm%n u1~o, ~v ithqut plans fo~ sVp]~l~,, w o~ Id b e respons ibl e fo ~ 
thrust~ a f].eld a~my into combat. 

It is easy to fo,~-a mental p~ct-~e of .~ ochre- 
merit and ~upply as an o~derly, coo~xnstecl, move-2ent o~ materlaU s 
from their sources to ma~factur~ng points; thence to assembly 
po~nts~ thence to depots end to the troops. It zs not easy to 
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So 

ttuderstand the ~st amount of det~l and effor_t necessar~ to 
obtain that order~ movement of mater~a!s. 

If one ~Bn were respons~b!e for the s~pply of 
the army h~s f~rst act ~tsl~ be to segregate related ~tems ~nto 
groups and ass~n each ~TOUp of ~tems to v~z~ous ~nd~v~¢~uals for 
procurement and supply@ Tl~t has already been done. 

If these groups of ~tems were entirely unl~e and 
• f the production or msnufactt~e of each ~oup d~ not znclude 
any of the materials ente~ng ~nto tlTe prod~ct~on or manufacture 
of any othe~ ~ guoup~ the~e ~o~Id be no such ~ee& of su~rv~s zon of 
procurement by Depa~ments~ ~fe fi~nd, however~ that every gToup 
of ~tems for ~ts production needs co~l, po~er~ labor, honey, 
transportat~on~ steel, ~ubber, copper, and hundreds of other items. 
These th~ngs ~ntLst~ ~f the supply ~s not ~nl~m~ted, be apportioned 
to the supply branches ~n acco~ance ~th the need of the amn~es 
for the ~tems supphed by the br~nches~ Here, then, ~s the f~rst 
groat problem to be solved. It ~ncludes for ~ts solution deter- 
m~n~t±on of priority, stimulat~0n of p%oduct~on, al!ocat~on of 
produc~g f~c~htzes and assembly points, allocation of facile- 
tzes to branches, and dozens of s~m~lar ~tters. It ~s a com- 
plex problem an~ not easy of solution, nor can zt ever r~na~n 
~ong ~ueha~ged. 

At the beginning of the ~Yc~l~ War e~ch br~uch ~ent 
Lute the m~kets and obtained ~;hat ~t cot~ld get regardless of price 
and often ~n competition w~th other br~nches~ Each branch placed 
contrscts ~t places most convenient far ~ts ~n p~poses, regord- 
less of the load of supply o~ d~str~_but~on placed on any psrt~cular 
d~str~ct. 

S~ucs that day we have made great strldes. The 
standardlZatl0n of spec!f~_c~t~ons, the alteratlon of s~c~f~ca- 
t~ons to m~ke them f~t cozm~erc~al p~ducts, where ~ract~cable, 
tl~e allocation of facilities to branches to avoid confl~ct ~n 
procurement and to avo~ overloading a d~str~ct, are a few of the 
th~ngs that ma~e for coordinated effort. 

A deflnlte enumeration ~ requirements of all 
materlals enterlng ~nto %he manufacture an~ production of ite~ 
of supply ~s the f~rst step to be tsken in the solutlon of our 
problem. The bill of m~ter~als for ~r~ Item when compa~ea wlth 
materials available or to be proa~ced Is, in itself, a revelatlon 
of the need of careful contlnuous pla2~ng. 

Only second in importance to t~e needs of the armles 
is the welfare of industry. ~far orders must be placed where In- 
~ustry can bear the los~!. Clv~l~an needs an war ~ema~n nearly 
the sanB as ~n p~ace and to f~ll those needs ~ndustry Is work~Ig near 



capacity. A war order, therefore, constitutes sn overload for 

~ny indust~y. 

Pa~nstak~mg, persistent, and continuous research 
~nd develolm~ent in tmmes of peace w~ll lesson the severity of the 
effects of the ~¢a~ overload. It is only thorough such resea~ch 
and development that procurement planning c~n be ~de effective. 

A comprehensive v~m~ of w a r  look~ng bacl~Jard from 
the f~rxng l~ne, shows us the battle llne of olive d~ab; back of 
that battle l~ne ~e f~nd the supply l~ne; back of the supply llne 
xs your procuA'ement l~ne. By procure~ent we mean the mmn~!acture 
of special articles or the purchase of standard articles wherever 
they may be found. Back of your procurement l~ne are your national 
• ndustrz~s that manufacture or produce every sort of supply needed 
xn peace, gathering the r~v materxals throughout the world. Beck 
of that nstxon~l production l~ne ~s the research l~ne - the funda - 
mental l~ne f~mn ~h~ch all the rest spr~ng. 

Even in the time of the Romans, t~vo thousand years 
ago, supply ~;as essential. V/e read of Hasdrubal, the brother of 
the ~eat leader Hannibal, sons of the gweat Hamilcar of Carthage, 
wag~n~ relentless war agai~mt Rome. Hasdrubs2 when his brother 
was carrying on his great campazgns in Italy crossed f~n Africa 
• nto Spa~n, traveled through southern Spa~n and Frs~e, then 
crossed the Alps ~uto No~ them Italy. H~s army ~as ~e up oT 
Spaniards, Carthaginians, ~oors, and even slaves of other races° 
He a~med them where he could. 

Ue read of n!s taking many of them unsrmed wlth 
h~q into battle there to walt until their comrades fell to takB 
their arn~, or to get the arms of captured Romans. Hasd~ubal's 
supply llne dld not e~st. Research and productlou ~el~e unknown 
to h~n. ~he modern ol~ve drab l~ne requires a thousand pomnds of 
s~pply to every one pound the Ron~n soldier reqtured. Every re- 
source of the nat~or~ becomes ~nvolved. 

~lar ~s productlon and act~on~ peace is research 
and development. In your study of problems of ~ndustrlal pre- 
paredness, you must never forget that fact. As ~lasl~ngton ssid 
"In t~ze of l~ace, prepare for war". He meant that research 
must be carrled on ~n n~c methods~ resesrch Into the develop- 
ment of supplles of m~ter ~ Is needed ~n any war whether new or 
old, and research ~u tra~nzng. 

Your accumulation of svpplles in pe~ce ~_s ~ust 
sufflclent for peace uses and to stand the f~rst shock of war 
unt~l the overload of p~oductlon can be taken care Ofo 3'or 
slxteen years, IKannlbal m~Luta!ned himself in Italy flfty or one 
hundred miles from Rome. 
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The 

all probab ~lx~y 
fraction of the 

l~tt le that was 
l~nes came ~nto 
called, bed all 
started. Some 

Uarld %~ar lasted four and one-h~If yearns. In 

any wo~l~ wa~- of the future w~ll last but a 
four an~ one-half years of the Uorld Uar. Very 
d~scovered by reses~ch on entirely or~g~n~l 
use ~n the ~;orld ~a~-; even po~son gases, so- 
been knov~n fez years before the ~foAld ~" 
of them, l~/~e chlorine ~n p~rt~cular, had been 

m~aufactu~ed on a huge scale for comnsrc~l use. ~hosgene, 
the deadhest ~nd most u~dely used of the gases, h~d been d~s- 
omvered mud manufactured to ma~e dyes and medzc~nes. 

Mustard gas had been I~na~ for over thirty years. 
Its method of manufacture ~¢as known to the Cernans w~th the~ - 
h~ghly develope~ chemical ~ndastry an~ m~nufactu~e of syntl~et~c 
• nd~ge on a large scale, t~ey were able to quickly develo9 the 
manufacture of mustard g~s. Not having a bas~G ~ndus~y ~n 
chem~c~Is~ ~e ~¢ere unable to manufacture mustard g~s %u~t~l ~e 
ha~ developed an entirely ne~ process, and ~ v~tally ~portant 
year of war went by xn the meantime. 

ghloracet0phenone, the tear gas so.~v~dely popular 
tcday ~n pohce dep~tments throughout the natxon for captum~ng 
criminals, stopp~ng ~a~l breaks, quell~ng c~v~l d~sturbances, 
ark s~n~lar unla~ful gmther~ngs, ~es kn~¢n to the chemist before 
the w~r b~oke out. One of our o~n chemists of Johns Kopkzns 
University, Baltxmore, took e sample to the Uar Dep~rtment in 
August, 1917. By Jsnaary, 1918, ~t was felt ~nDortant 
enough to be used ~n war. By early fall of '18 contracts 
for many tons had been let for use by both the army and the 
navy. The contracts were never fulfilled, not~xthstand~ng they 
were ~n force for nearly s~x months afte~ the ~ ar close~. The 
manufactur~ of ~hlorecetophenone had not been ~eveloped an@ 
chemical kn~vledge was too sl~ght to ps~n~t the successful 
making up of large q~nt~t~es of the ~s. It ~as not %mtil 
more th~n t~;o years after the war ended that the Chemical 
~arfare Service zn ~ts ~esearch laboratories at ~dge~ood Arsenal 
succeeded ~n ~evelep~ng an entirely successful method for xts 
manufacture. 

That Is the sltuatlon that %7111 confront you. 
You w~ll al~ys meet ~¢ith ~roble~ as h~g as that or harder. 
The L!ne of the Arn~ ~lll al~ays be in n~,~bers ooo~eatef t~han 
the supply departments; that Is for the reason t~t there ~s 
no natxon~l bus~ness ~n soS@xers com~rable to the natxor~l 
buslness in supply and pro&uctzon, therefore, the 9rependo~- 
~@ of your offlcers In particular, ~ll! be ~dont~fled mor~ 
or less ell the~ llvos wlth the L!no. The tendency w~ll 
ml~mys be to grove the s~pply &egartments, an~ pa~-t~cUlarly 
the technlcal rosea~'ch de~rtmqnt~ loss than the ~mpo~tance 
of thei~ sub~ects demend. Research ~u h~ghly sc~entlf~c 
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subDects ~s d~fflcult for say man to understand; ~t ~s p~rt~cu- 
larly d~ff~cult fo~ the man to un@ersts~d ~hose ,~hole ~@ea of 
f~ght~nS ~s action at the front. 

I speak of th~s p~eblem as o~e ~;ho has f~ced zt for 
e~ght long yeaas, ~nd ~vho ~s st~ll fac~ ~t. I do not ~4~nt to 
d~sco~rage anybody, but I ~vant to ~va~n you that you have ~o% to 
~¢ege e continual f~ght ~f you are to keep research a~n~ Oevelol~nent 
zn peace up to the point necessary for ~oasov~ble prel~redness. 
No excuse that you can g~ve, ~f ~ar broaks~ ~i! absolve you for 
not s%~/~plylng the needs of the army ~t the front° 

Let me czte an exmnpleo ~hen su4donly put ~n oha~ge 
of the Chemical ~farfare Sorv:co zn France ~,xth lZ,O00 soldiers 
w~th~n t~¢enty m~los of the front l~nos an@ no m?s~s, I made ~t 
my f~rst duty ~¢zth~n t~enty-fo~z hou;s to e~dez 100,000 B~t~sh 
m~sks. In t cymng to get these mesks, ~;e peste~a@ the Medical 
Deeartment , wh~oh~as charged ~th the ixuchase of these m~sks, 
so much that they s~ to us: '5[ere~ getting these masks ~s no%- 
ot~r b~sLuess. You put in yo~r requzsztzon au~ It has been approved 
by the General St~ff. It ~s now 1~p to tls 8n~ you have get to leave 
It up to us". I s~d- "T~%t ~s ~II rlght~ but if r~e don~t get 
those mssks I knmv ~hose head ~s com~n~ off, ~nc~ I ~n gozng ~ect 
to the Brzt~sh sad folla~ up the masks va~t~l we ~et the~. ~ot 
many v~eeks ol~psed ~uut~l the i~[ed~cal Department sa~d: "F~ne 
Ims~noss. Go ~fter the masks. V[O don,t ~vant to be bothered w~th 
~o~r supply ~tems." 

So to re~e~t. You will have to fiF>b_t Sn peace for the 
necessary funds foe research or productxon. You may be able to 
improvise soldiers ~n s~x months, but yo~x cannot zmprov~se the 

necessary smppl~es for war ~n six months, especially !f you must 
dc~_d on r~so~-ch sad ~evelopmo~_to D~t, ~f ~'o~. ~ ~o no~ hsvc ~he 
supplmes, no matter ,~o m~y have bocn to blame, you ~;~!l ~ve to 
boer the consequences. 

The mask s!tu~tloh In the %Torld ~Ta~- Is so typlcal 
of v;hat occurs %lhon one is ~/nprepere~ for %car that I am going to 
recmte a couple of inst~nces melee \jar %,as ~ecla~ed on the 6%h 
of April, 1917. Almost In~modxate!y, the questxon of masks was 
ts/~an llp and dlscussed by the I~edleal Department and within %~hat 
may be c~ns~ered a reasonable t~me, ~n orgznzzat~_on ~as effecte~ 
to start the ms~uf~cture of masks. Cho~ic21 VTarfaro had then 
teen ~n progress t~vo years. The Brlt%sh ~had developed the mask 
from ~ plece of whltc gauze dipped in some ~l~<zll solutlon t hi~ou~h 
various stages mp to the B1~-t~sh ~s mask, or as they c~lle@ it the 
small box resp~ratoro 
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It ~as a very efficient mask but h~Aly %racom- 
fortable to wear and v~fy d~ff~cult to see through. Immediately, 
ssmples of Br~t~sh masks, end a lzttle later, Br~t~sh tr~ne~ 
off,cars ~ere sent to Amer~c~ to help in the nmnufactt~e of these 
m~sks, Hov~ever~ zt ~as not ttut~l the m~ddle of l~rch, 1918, 
almost ~ year ~fter the declsrat~on of v,~r, t~t ~s m~ny as ~5,000 
American made m~sks reached Francc. A qu~ck e~_~min~t~on of them 
revealed serious defects. The elastics ~vere so t~ght ~s to c~use 
severe headaches ~wth~n a hour, ~nd bexng ~nca2able of adjustment, 
msde the n~asks u~vearable. In addxt~on, the mouthpieces had been 
changed from the Br~t~sh standard and caused bleed~n~ of the ~o~ams 
w~th~n an hour ~n 50% of the cases. 

It was st once necessary to assessable a mask ~epa~r 
force in France. Fortunately, the Chemical ~arfare Serv~oe b~d 
h~red t~o Br~t~sh w omen h~g/~ly trained in g~s mask ~vork and kept 
them on the l~yroll for three or fo~ months v~thsut anything to 
do for just such am en~rgencyo No~ m~k the point. Not only 
d~ it require the change of that f~st ship~ment of ~5,000 masks 
~tlt ~e had to go through 700,000 American m~de masks before cha~e 
in manufacture an! materials could be brot~ht ~beut all dor~n the 
l~ne. There were t~nos just ~t t~ beginning of the Argonne of- 
fensive ~hen ~e ~ere sh~pp~ng 15,000 altered masks to the front 
per day. ~fe were only one day,s supply s/~ead ~n th~s wc~k, but to 
the eve~last~ng credit of the t~o reserve Captains on the ~ob~ we 
stayed that one day ahead, ~ no /~mericaa ~oy ~Tent to the fron~ 
w~thout an Amer~n gas rm~sk ~f he needed ~t. 

Hov~evo~, before ~#e coral@ get 2~n~zlcsa% Fa~e masks 
we had to pit-chase some 700,000 Br~tzsh ]~asks. Indeed, ~t was 
not until August, 1918, that ~ve wefe ~n a pos~t~on to equip o~r 
f~ght~ng l~ne w~th Ame~ ~_ca~ made gas m~sks. It took us nearly 
16 months to get gas masks under ma~m~fac~ure on a sufficient scale 
to meet our armies' r, eo~s~ an! ~t was mot ~til two or three months 
afterwards that ue had s~ffic~ent gas masks ~n France for the ~vhole 
American stay. Th~ Br~t~sh had the gas musk fully develop6~l be- 
fore we went ~nto t~ war@ All ~ze had to do ~as to copy that gas 
mask, and y~t ~t took 16 long months, ~nd had ~t not been for tS~ 
Br~t~sh masks, American boys ~vould have ~ ~s~l to g~ ~nto the front 
hnss unprotected. 

The Chemical VTarfarc Service in the fall of 'l? 
realized that we must have a gas mask that ~as l~-~re comfort2ble~ 
~zh~ch gave clear vlsion, sad was as strom& aud as nearly fool-proof 
ss !t could posslbly he ~de. The prlnclples on whlch "the mask 
must be made were lal~ dow-n in Novemb~ ~, 1917. in the early part 
of By, 1918, the first h~dred of the n~v type of g~S masks were 
recelv~d in Frs~ce for test~ They were teste~ out Lu the month 
of May and apl~'eved as to design and ~n g~nor~l as to all l~rt~culars. 
Just as the Arm~stlce was be~1%E slg~aed In November, dsvelop~nt work 
on th~ n~v mask had roached the stage where l~rge scs, le pro&uctlon 
~as thought ready t o beg ~n. 



OT cou~se~ the A~m~st~ce stopped all plants. About 
a year and a half late~, the ma~rafacture of ne, v style masks was 
take~ up. P~lans were checked over and ~t yeas thought that the 
mask ~as all r~ghto The f~zst few htu~dh~e@s ~ere sh~pped out to 
the Infantry, Art~_ll~ry an~ Cavalry Schools for test ard ~,ere by 
t1~em heartily app_ove~. A/te~ s f~ thousen@ hsd been mant~factured, 
the Ohem~cal Ja_~feze Service fesesrch people, tha~selves, za c,~eck~n~ 
over every possible &otail of the m~sks fovmd thst ~z~t~ a certain p~ll 
the rubbor~zed cloth could be separated from the eyepieces xn perhaps 
25% of the masks that hsi~ been made up to that t~me. Instantly, manu- 
facture had to be stopped ~hxie ~ork ~as carried on 6ay and n~ght to 
develop an oyepxece cl~n~ so ~s to overcome the ~,e~moss and p~uc- 
t~on could agaxn go fe~apd. 

Th~s ~s typ~csl of ~hat dxff~cult~es ~iI be encountered 
• n ~var ~h~n v~e must produce son~ th~ng that has never before been pro- 
duced on a large scale° The mask, ~tself, ~s comparatively s~mple 
~Then compared with some other technical questions ~h~ch tl~ Chemical 
~ferfare Service ar~! other technical services have co~t~nually to desl. 

In the ]Io~ol~ :Jar ~/e raised and more or less well t~a~ned 
four m~ll~en ~nen. Except for foe~ and clothing we never succeeded ~n 
equipping a tenth of thst number. %re fought the ~sr ~,~th foreign 
cannon, foreign shells, fo~e~n gases, an~ rues ~ly ~th foreign 
r!flos° No foreign f~ends can be e xpscte¢] to hold the battle Im~e 
fez e~ghteen months ~n the fvture %tut~l ~ve get ~eady, nor have 
mzllzons of shells and thet~saads of Cannon ready to tt~*n over to us. 
~fe ~II f~ght tl~t nox~ ~ar ~z~th the ~toz~Is ~¢e have on ~harzl an~ 
those others ~hose prodt~ct~on on a hugo scale has been fully d@velopedo 

Your supply depends upon the neeas of a complex m~chlne 
~¢hlah must be kept over in tttue ~ith pro~j~eSSo Only through con- 
tlnuous re~earch anl development can thls be accompllshed au~ a 
basls for productlon establlshedo Supply ~s the @efense uult of 
today, lloseal~ch and development cannot be improvlsed in ~var, o~ 
,'spr~ng up ove~ • nlght". They must be our f1~_~st c~e. ~he Army 
T ndustrlal College must spread that 0octrlne uutll not al~ne does 
the ~rmy ace it~ but uut!l tho whole natlon sees ~Ito Then, and them 
only, will ~ve have the n~tlonal defense pol!cy proclalmed by Pres~- 
dent 0ool~dge ~-n h~s ~nauG~l ~ddress, N~rch ~ 1925, ~h~n he said: 

"Our country represents nothln~ but peaceful 
~ntont~ons to~za~d all the earth, but it ought not to fall 
to malntaln such a mllltary force as con~pozts wlth the 
d~clnlty and socumlty of a great people. It ought to be a 
balanced force_, ~ntensoly modern, capable of defense by sea 
and land~ beneath the sarf~ce ~r~l ~n tho a~. '' 
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