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C1FT:IN "!ORTHINGTON: / 

The speaker this nftcrnoon is Colonel. Colby. He grduated from the 
A!ilitary Academy in 1929; SW in 1935; Ordnance School in 1936; the .'rmy 
Industrial College in 1937; and the Command and Gener:ll Staff :jchool in 
1940. i 

During the war ho held mrlny important positions. For the past ten 
years he has been considered one cf the foremost cxpurts in the c3untr) 
on tank design, research and developent, and production. 

'.s a member of the F?.litary lZEissi.on to North Africa. ho iejzs Ordn>ncc 
Cbserver and Ordnance Advisor to the British in Cairo, Egypt, Iit! w'.:s on 
a sp&A. mission to the European Theater in 1345. He received tilt,+ Sr(,r;t 
Star Zedal, the Legion of 1Aorit, and the Hcnorary &da1 for ,',chievcw,nt of 
the British Fmpire. 

Cn his return Prom the Europe;tn Theater he &cams Chief of .thd 3@necr- 
ing and Manufacturing Division of the Office of ,tho Chief cf Ordna.nce, Detroit, 
which he hold until after V-J Day. Ho now holds the position of Chici' of 
the Development and Engineering Department, 
Michigan. 

Detroit Arscn:.il, Center Line, 

Colonel Cclby's subject is, ~~Balationsl6.p of Research rind J.)evelopmLnt 
to %2quirements'f, 

COLONEL COLBY: 

Gener .I. McKinley, Cnptain Xorthingtcn , gcntlzmen of the Industrial 
College : I am glad to h,?ve the opportunity r:nd the honor to bc with gciu 
today to discuss this important subject, development versus rcquircmonts. 

From the mists of antiquity to the present ngc of the atomic bomb, 
successful military le2ders h:lve based orgnnization and strztcgy on equipmont-- 
"The mxss and movement of the offensive," Tho vanquished havo blamed their 
failures on deficiencies in qu::lity or quantity of materiel a.v:?ilabli, to them-- 
"Too littie and too late.'! 

In ‘:'orld '?ar IT, the Army i;ir Forces bccRme semi-;iutonomous with the 
airplane, the Armored Force was created around the t,:nk, amphibian forces 
based their strategy :and tactics on the LVT, the ;*.irborno Comm:ncl owc;s j-ts 
existence to the air transport, rnd the Navy rcmainod m:ster of the ocean; 
bet-luse floating airfields became the hoart of thtii.r oper:.;tiorls. 

Ia k ti i3 lnl iJ Ql ij k @I 
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Desert warfare becnmc pr3ctic31 beczusc. of track C~.nd whorl 
transportation. ,Beach landings in the f-?,cb of hcstilc power were 
accomplished by wading 2nd swimmAng trrinsport 2nd c otLbm,t vc‘hicli23, 
new Navy lnnding crafts, and flo:&ing decks. T]?,c jw)g].cs WG~L: cl.cq,rcd 
with the trnckl;lyar :lnd the bulldceor. 

Ncch?niccl power becemc an 2cc2pted r~.Aitg to tlic; milj-t:~:y ci';r: in 
Yorld -"Tr?r II. It gre:-itly reduced timi: nnd sp::cG f actoru, pt;j@.t-tc;d 
operr_tions in climate qnd tcrr2.T: hithcrtoforc in?ccasible to rKLit::,r7 
force , inerti rst;d the powsr density 7.t thy:: front, ::ubst3.tyt~ti;d hcjrs 6;::: ;Vtir 
for WirnpGTver, removc;d much of the; drudgery :7nd di.scomi'(::rt fra; the; httL-. 
field, ?.nd made ricjssiblc thG' Ar,$,c-;gy ~r;d. tn.ctics that led ,to our fjpc<dy 
2nd successful &ncluj:ion of th'c conflict. 

!,t thil: pri;sen-t ti;;;c AI militzr y o-T::ini:-atj.onr; w6 imderr;ci n;; thy.; 
,grtatLst uphW.vrll Gf ?ll tim;, tJk,[,$ yl-lns of 1l \* sAbrf:t( :v ' E, Y ni;w t-&i c...:l.. ci':nc ,pt , 
2nd cr;-;at.ion of now or rc;vi;rd i;c;ctic:l or~~:nlaat.~~~rl~ ::YC b:>scd ,x1 2;. ;: 
turbines , gas turbo jet E;rl;pul.sion, rock&s, guidr:d nliss:i.l.~ o , :.;.t,cj:-n:i.c :-:~ncr, 
r,nd IJEW tiscs of -bhi intera cor$bustion cnginc, r?I:,rlr, ::nd :\thcr;1;. 

It is lc@c-,l thn_t rlcw dcveloy.:mGnt s will ccntinu~ to bi. &~-;ino.n~i; .f:'cI;c!rs 
di;termining the c;utcome pf wars be-tureen n::ti.ons . 

iSew developments bCc<>iiiti :~~~,:il~bl.~ to the fightini?; :a:m vjhzn nLti<:i:y 
devalcped items are stxnd::~rdir~ LIcId, incorporet;d in 7h'bl.c of Or,~~~;niz:l"Lj.,,i.l 
and Zquipril.ent , and rcU.cl:ctcd in th_i: Schcdul~, of Roc~uirc;mcnts. 
Dcv4.opnen-t znd Roquircmsn~ts arc; clcj,+ily pi:i,ztctj; 

I-i&c i. , 

Vhich comc;s first, the chicka cr tbc i;gg,'! 
but) like thi; 0l.d q!i;..iti.cna, 

,SCVCP~~I. SC!ICG~Z: Cjf ~~~I,Iu(.$J. dcbtitt: 
endlessly on the question l'shoilld I;hc: needs of t'cl:; b~;i;t:&~~:.,lr~ d~.&,~!,~;~ -Lb!5 
devalopment prc:gr~~;~ cJr S)nGUld the dtiVtl(lp~%tir:t !>rG;:l.'qi:: giVij rj.C;L t<. y:CvJ 
rcquircments?fl Should tho fighting msn, nr‘a.Czt.:d -technic pi1 * s,ic:L&:;;:s, bw1.rds 
of industrial dcvslopment or prcducticn c;figinccrs, c r ;ji;Jj,c:Cti;d :;ciir".i;j.&s be 
given full control of the dcvt;lopr~wnt; prc;~~r::n? 
m::ny &hers, the advocetes 

In t?iis arg:Wdat, like SG 
of G&rcr:~eu :l,re wJmL!.,g bccmsc 

in their thinking. 
th,;y arc c;CLi;qui::l 

The c:jrroct solution is an inti;l.li~~~at ctiJng,rc;misc th& 
rocognizLs the contributi;~n:: th*;t e:.ch group c.:n m:kki tc ~13 dfx ti.vi-: prcgrm. 

.'. sch,ool of thought a~:ng fighting G:C~ hr;ld~ th-It the TISCY know::; 
<P.'&E hc is Llssigncd and thcrsfore 

the, 
I should prst;cri1)<.. 

nppropric!te tti nccomgLish his :.$.ssic;n. 
thr; wnri:~.p~~ix~ i;!~:::t ;:rc mast 

sclxt from 
This posit-i-on is r:!.ti~:;n~:l. thin ht! cnn 

a field c;f &, n(.;lfin 31 e :!oon s , but fC3.s wh:;n tipp:Li(;d to the dcvl;lop- 
mat progr;:.m btcausc cjf ,X ~CW pr?.ctic,?l cor~:;idcrRtion;;: . 

Fix-.:&, 'ths fighting mrin is RC ccnccrr:t;d ~i~ith winn5.a~~~ taa(.c;rrow 1 s battle 
with equipmi;-nt avail?blc .to h&i th,::t ht: has ]..i.ttl(: ,tij?.lI.; (jr ~,?,t.j,c;nc~, i;:., c:;r+ 
sider what mgy be avi-\il.y:ibl<> to hi~r, in tp-g ri;m&<; future, 
th? (development picture; tc,'frc?nt line units, 

Wh;.il~ jiZt".>S \.,Xl tins 

aception, 'v;j:s lest if the equ.ipni'nt 
their int~r31;, :i.lct~. St ah;i ;i,hout 

ShLViri .W~lJ..kd TL<jt I-IL 
prcstir.t dr next co.mp&~~~. 

:i I?,:-i1ritg fcr t.hL3.r 
:A cau?llr:C:,ndtir ht2:j tc: v-' 

available; he is 
$1.11 !1:i ,j i2:-:L-tl(;ii ,w-i t!~ Lo i~.&~~;~cnt 

c~l1~rgi.c to wishful thinking . l'r~n~.., h ., L;,~c..,.; ni;,c:d for nb;t\i 
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equj.pment, but dhcn that need Etriscs frorl the battlefi.Ad, w:, are h:.i;A:,i:sIg 
behind. To be ahszd of our c,ppon;nt on tho b:~I,tlcfi,.ld w aust bi, X.O y~,r 
shend c;f him in producti.i;n, tW<; yeqr~ ;:hti;nd of hin in tlcvol.:;pmG;rlC, :?r,d 
thrum: years ahead c$ hia in thinki.r.g, 

( Slide Pri;sentztitin ) - 

Sf:cond, using service spocificaticns arc usually wrong in th:tt thi;y 
ask for immedirlto posst?ssic;n of that which is impoa si.bLc within th,-: ].:i.r:2.ts 
cf prcserit kno\Vledgc>, GY they do not ti~conpess thcze ad-,ant:igos which ;>r'zi;nt 
know-hew can give him. SUCh i.tOIX3 35 IY~d:3.~, 3t~~Cii.C iinorgy, hC.;~~GYJ Chl:r;;cs, 
prc;xi.mity fuzes, pd:coill*ss wr3;~p,,ng, gnu turh ~~rc,pulsi.:?n, :lad !;uldeci L5iasil.t:s 
can Gnly ariss aftijr l.on~ tedj.ci,ur; sciorrtif5.c r~s<>!-!.rch hcis un:l.i;ckcd C:CWJ 
SWlTtS c;f nature. 

Yet tho user hqs a vilxl intorcst in the dcvli.:)pmont prcgr'.~i:: ~J(iC.::-l.‘l~Sr, kl0 

must s-t&x his life cjn his equipr;:at .f'or v.ictor;ir. 

For the above r;;::r;on:i, SeVZrd. civiliiiri 2ChOOl2 (:f tklciU~'flt Ch:>.Ir?;<;2 thi: 
Army and Kavy lnJith inccepetonca 
civilian oqynization, 

culd lack c;f fc,r&.:-ht , and di~ad th*:t 2 
establ.i.shod beyond ::r,y cr;ntrol <;f th< rrKI,.i.tr~~~g, .i:v 

given respon.sibili.ty for rc.sf;arch 2nd d~;ve].opment . 
99 percent of our equipmalt which dcrnin&Ld 

The-7 f:iil f-,(:, &:yk,c .tl!:,-t 
:;I1 b2ttlefiti?.ds of ttl:js xc:8y w:j,~ 

design&d by, under the surtirvision of, 
s drvicos 

Or in C~~;C,p:!r~~ti.:j~~I Xith, , .>\11‘ ui:I;:i'.,&;!i;(j 
. '7~ h:lve had nc.;' ~:~pc‘::ri.~ir,c~ with full. 'civili:i!-1 contrl.;l. i n 'a; :,I j- c i"!, i- r' ",, 

base ccmment, but .wc dc hr!vc the I;x;x;Y'~w.c~: c,f Cthc:rs. 
under civ.ili3n c!3ntrc]. of thl:; Rrltish I'.i.nj.stry 

l?ritM? ckvLl.!;~J!,,?Lnt 

single impcrtsnt 
of St.~;~>l>ly dS.d nc,t ~zc ci:;.s :.: :: 

combat vehicle i.a this wzr; ?hi,i.r* 
include the !T:Jtilda und Churchi:Ly t_nk.s, 

,p,:Yt ..,s-t ci,J,s .to crc;dit 

snd the Flail, 
of parts, 

.'.il arti pcor i.n cC)nc+, 
the E3rI>n ~UII c:!rri.;.r, th& I)D .+)cvice, 
unr4.iabl.c:, l:ick I nL~,~ci;l:vl~~,tcsl.;j lit,:r 

and ari! difficult to mtintain. Y+t, wi~thi.n .tk;\: Brj:tj.s;h ,'iri:;y :>:yi 
some of the smartGs% t;l.r,k anginccr's, J h~vc- (:.vor r.~et . 
inarticulate e.].l during the w:3,1* bc,ca~si 

Thky n;:ri. ri!l.::;t.i.vLiy 

the compnrtments 
kh<:y coul.d not CYa.Sh th<; ~:-11].3 Cjf 

rjf co] lo yuisl thMri.ng , 

Early Gcrmzn combat vehicle devG].f:;;;mr,nt WJI.;.S under cc.ntrcil 
The ccnfusing and impcssiblL s):;:.cific?~t-jc;ns 

'C.f $kJi; U,'jirj , 

Hitler, attempted to 
SC.: ups;"-t Gi:rrmn i rldust,py th;lt 

'Speer Comnittco, 
SOlVG tha d.ifficu.2ty by p1xxi.n;;: rlcvi.l.:;p;rj,;yt under i;tlc: 

a ci.vi.l.inn or~::~riiz-,-2ti!Jr:; buL th4.ngz 
pan into thti fire;. 

s;c;rlt fpt fii t$& fl?yiyg 

didn't get w&t 
UY!der thZ IiLlV 3rrang~3mznt, the lianacr f!)rCC>;j :Q,:;t rjn1.y 

they w~nt4., 
want. 

but i;o-L 1~s s prc:duci;icn ai' c;quj.pm~nt .th$.:y di&l r t 
Near the conclusi on c:f the wzr, $5 percent ,:~f tanks produced in Gcrclany 

were cquippcd with fro&. mc;unted, limited travc,psc, hrns. 
wanted full traverse turret mounted guns. 

The p~aimdr forces 
This w;:S' :.:n il;:pL)rml,;:;n-t fc,ctc:r, 

leading to tho bro& iti m>rnlc c~f Gcrm:an tr:Jc?yjs. 

It is obvious that scientific industri?]. 2nd UCjCr octivitia 7X.1 cC:l- 
tribute; tG devel.opmint--none know it all. rLI:&ir::m,nts @i.vu r-'. 
mat, Developrr:ent gives 
strangest plnces. 

rise to Eequirt>mcnts, 
'j Fjs; t<. I~~;Vi~lO~- 

and idc:,.d CEXI cwc fro;:. the 
Therefore, an csser1tin.l slamont in the; r;d.l.it:bry structure; 

-3- [iI$ ,g gj rr Fd I@ %’ g m 
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is an organization whose personncl~havc. ri;,c@ved bcth rxilitary and 
technical educations, who can sptiak the 'lclnguagl; Of the soitiicr 

* . and the: civilian and who undcrst~md the problems 02 USLT, engd.ncc~, 
and producer. Tie functions of this organization should be: 

1 . To study th,: military probhn and define it for the 
scientific and engineering worlds. ‘ 

b. To keep abreast of research and devoloprxnt in omier thmt 
new discoverias having potealtial oilitary ;1ossibilitic:s :lay bo furthm 
exploited and brought to the attchtioh of’ thti usor. 

c. To prcr,ictc; and support research in new fii;lds , 

d. To brcck down colloquial. thinking and the barriers sepznting 
theso colxpartments of activities by bringing user, scientist, mnir?,.o1", 2nd 
producer together, so that inch can sco the othcrrs activity and“underst:d 
the problems that cmfront each. 

c. In general, to act m quarterback for the, tz.m which r:nst 
effectively cooperate in producing winning plzys. 

It was xy gcod fortune to attend tho prewar predticesscr of this 
ccllegc, The ~rrxy Industrial Collogc, during the school year 1.13 &-l.~~~. 
I value; that ycnr of training r;ioro ,than any other I ha.va cvi;~ rec~ivo?!.' I 
would, however, like to take cxcepticn to one of t;h~ findillgs of th::t s~tudcnt 
body. It favored the principle of freezing deve2opmcnt zt thi cui;bru;lk of 
war to fxilitato production. The growth of this principl-~z W'S i;n~ c:.i‘ the 
chief obstacles to our development program during thc: ocr1.y yo-zs c:f thi: 
war and hmpered us to the vary end., 6ifi,av athis projj]_a!;- j.s 'orlls c:fy 'i;hc 
importance of Developncnt versus its off&&s Ciil r~:qui.rtir~MYt s 1 ,::n::l.y;3i:; af 
this question is considered ~dv:is.ibl,o. 

The adoption of nm iquipmnt zti,:ns changes in :mt :xicl. rcquirimnts , 
adding new itcm and dclstifig the old. This in turn l:le;>&h:j nGw ;\r rc:vised 
contrxts with facilities who ?,ro required to tear up c,:Ld ;Ilnd establish 
new production lines. New nachintiry with now toolin,,, gages, rmd fix-turus 
are required. K;ew subcontractors and sources of matorir:.L ::?u:;t be found. 
Zen must be re-treincd for production and inspection. 11: c.l.?r pi-y;, due :i ior: bugs 
nlw3ys appear. The rrw material schedule is upset. PLr’i!icrLy Cl?S.‘tiC::!l 
materials nppcar as su.rpius j f;thcrs bl.,co;;iC; criticz.1.. Thi: ~,lad scr::J.bl<, for 
priorities is c,-.rried to the to-p level <Al' co!runand. 

I~~odern 12s s production, acconplished bgi complex :;rg;miz:~tion .through 
necessarily COJ@~X proccdurcs, is <::lsily upsot; thercforo, roquircmer~t 
changes should bo mado only when ccnsidered judgrmnt shows the advmtag~s 
of thcsc changes to outweigh the delay, cost, md confusion thc'y cause. 

- Li. - 
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Such C<?SCS ':s whore pi:;,t:;l ports were t.:rder8d Jy:jJ.ver] frc.,i1 t').rr:.,t,; I!.:.!: thCL) 

in 4 f::w r:cnths , ,r:rdcrccl back cn cgr,in, giv,7 ju;sti.f.iq?;] ,.; ri.s ;; ,k,c; rx.5j ;;<; :;:Cs 

tb CXlgkC?ZTiC~ ChXlgCS . 2. r~ig; &irlt, wys ci,nst~.~~;CL.:d 'C!) ;-,;;;;;t th;; 'V;r:;:'i T-C- 
- .' "1 _-. -1 

rients fcr ti?.c: T'udiw Tt?.nk m. lI!:wovos ;?,:f+,~r prc!&~ct,:j.iyfl ]l-.d ;:;I;:~'I? :j ,r?j:L-i r:.t;,:j, 

thj. 3 y: qi.lir~;;r.~y~t. 51'~s cnrlc@ll.i;.j bccxl&ht; :" 7 ].,-r&T,r tl~~j:ij-;L~.c,c.t,:.ii the A; ~;,].;.t.ypy 
I, 

cil'~~recteristics of the ~'&iu.:-,1 T:.nk i%k. ';&j 1, -j.:_;,:-c ' ,nsl~r;yjy~ rIy:rj Ci:!st;je.;l Yu:.rli.;Lia- 

t;y.ki.nc' coulcj hsvc !-)(;en ::vc:j.dd by props' ~7~.~~[,~+i.c..y1 I-.? p$ljt;.: _ il .I_ y:';' c~:~,g--..~4.-,;:p 

istics. This I~:F~:s ;~,nc~.t~Lx,e~r* jJlcj.dCXit which .z:iVG YiSG t, ':> ,y;u ,-t, k! <3 -y* ,q y' CI; J !“ ,yit .> 7,; 7 u 
thr,s i; c:ppsin:;~ d avc;l.oy;~- cmt . 

The ~~~~~~~~~~~~ fyctcjls ;:.;1& :-.].;;:L :si: ~:.;~n:5j.:jl;r:;r:], . ..or.. p;g',r.i,ns ib2.. , fcr y,!y'; :iu&j.cn 
gain. their rcputstim by Ld Fri. fj-fic.in,z 1':q;; ;.p~x;tit:j.ils -:t ;:ji7j.;~:y.. r,:;. St, . '.ct,ivi - 

ti (3s which ~~dwr:i~.;ly -P--d tbi ,..^V si.ii; j"5.t j.cs :;,f ;:,r\. C,,liC?j ic.11 ,e:;eiij ct:,,Jt .:I',; E..t 

ah-p3 
* 

f.r!vc.r?bl.y ccnsici~.:r~2 (, 1 =, 3 '(jv t+J-Ayi?T ;;rc.; c;?c!(2st, :i-cpJ r?:>il , 

But prc..dlJCtiwl COrlVer~iI;n c2n 50 22dL. ;.;v:;yy ~y~~,.~~.-~ v,;pyjy:.c j I( ~,jy:,- 
d-uctic.n d~lritl~; t11o f::il. cl" l'j/!&" ll"d, 1);~ T’J-J a,?,;~, Yc>cc~~>, ,zt) ~3 : J-;;$ :;!1 ;L:~h~j c:I:,/ j z lo- 

83d6d in pY,duct:j.~m by TJ.C~< ,zp-d ,;r.rc:,xtj.>; .j.q.:~y*:;-g-rj typl-;s e Tkl.C> pr.-.duc~k2:..:: . ," 
smcr:ij. c:thers c;.f now c~~nci;p~ &cl bscn initi:!td. 

Tussles of Orgj;F:rG.zc .tit,~~ ~2.lid ECp.lip3CId; :_!lV> ‘kj.i’I;jic &c~g,J~<;rltc; 1>1;:\,;.! j.j.> -b&.. 

C~.L?~Utl?tiC;fl Cf l-i..~~UiTG!~ltJ~ltS l 
Ti?icrh ns\q qlljp&cr.it i:j 1) ,i,. ;]1; ;&, ]l(.Tf’ ‘: r;S; .Ir-:j -- 

22tionS rxwt 5~ dCVC3l:j~Gd nYc:UlC? t'hc; C~prip!:.i;:it . ?'1+3 i;j :7, di2fi.c ijsi,.t 'i;' i;Jh', 

cmciii-;tin;: tlii; mmy rli.ffon?t ~>pi.nims, ,::f t.~,ctiy:!. (;;glfs;p:l~y!t, Lil.8: ) : f 
units, r:nd orgnn:i.a~ticrl~l. f:'x:?w...rk. Rl.:.vi:;:j.(;n ,,._ f i,l-:yr::i :;;T,tj.. ,::l :.f:'. .r;+,:, ;.'::'.rp 
pcwer rcc;ilirm.;fit,s .-Jld It??tGS <Zi" ,:&nbjJj. >z L!ti 'jr 7i,;j,,"hb1 c:,;?, v* i T 712 

i,rJ.y a:t l;hlo ti,p UC"lOlC~-i c.;f c;~L>l:!7!c?, 
LJ" ./a I>_j, -.lLd ,zr*:!.,s Ii.1 ;,y 'i;i;y,t 

C,~i;:l b- s~~ttlcd Tr :‘j.r:in;.; 3 ~i-.~;ju.j..~; .,2-i; 
nltered . :;cho:;l. CCUPS~S, to.xt b.,\, fl c&, ;>r& i;p::ir.ting :y1rl k:r,,;l,;~.~.,.,, 0 ns .'. ..,I- 1,:,'.l-,~J*!?.;!. 3 
covering tactic CL mp.Loycimt md cwc‘, C~pC;r':tii:ri Xiii E::.Ilt- Yl,'ll~Cf, .:i' j lc>;:':j 
c3quipmnt nlv.vk I>{+ rids cd. h'lr,w str,?i-J~.:.* 
thz.1;‘ these 

_ -,ic F>.:id :L:;:aqJ tsctj.:Q c*:.r:c!:pt j:t;!.j:;,i.pL 
instru rxnts kf instruct'I.03 lx restui!.?LU~2 xx1 rc,3i.'ii,t~.:n. 

The, n,c?o~ji;im cd’ r!;:w qi.ij.p,2nt r;l-.y n;i;:i r:!$j.c r,:v:i s:iim, y"(J(.!l.~I:.."~ I“r;cr,r /& i 
rllnw P.y 3 on airfiilds , r[Jl;n c:)ilnter t:. .fl.~l;:lL 3t:!:lrl:,.r~ia'~tCif~ll :;:-<,;ij-“,y. :;, r~s,~~A:~:ji- 
tatc new Sridg'es cf gr~,.:i;ey vjj-dl;li end aej.c$~'- y-(;r?J'yyjJy C:':J-pCj.ti;~s, !:,I* c'I'&:i.! 
the N2vy to lm7ivc sh:i;? zrnd c?~c!c ~lr:nrj:l.iq; cc?_U.ifu;,t;:(7.'b, i: Y ~?c;'Bi. 1,: :J) Y:<,:Vj i:rC::?Sp!.jyt 
and lpndinn cm;ft. in 

7’hCst: ?r~b:l.. .iJs 2nd thi: ft::iy : :i' CI..&.J~~!I:I~ th.;.g' c:yc:?;.; ,::: ,st ".$umi;~l;r: y->:- 
graxs c;f ~pr~?duct:i~:n, nlmpcwr ,r,c*~j-Jl i&i:,J-i, qn$ tryj.ni,n ^, J LT"Tj< r-j;: 'y +, >:, ,t;h:; ,c, ..I 
p,rincj.~!I:: cf J~Fp3eziTi~;~: deVLl c yLc:nt C‘c,r tk:,; duyr:t:i.:. 17 ,.,t -Lh :...utbr~& ' .;' tila 
$*J?,y'l Thtisc ar,qx~xi;~ h?vc 
tut .ihiy fKL lxc?;imc :.f the. 

nilcl: t2hl:u:~~t., z-p:- ~zj-j.~: v::j. $1 i %)-ii; j-i gu~..x ;r!t zt j.:;r,, 
(-;:wij. I: :j 2, c;?> (>,ri' c rliz j..::p: 1% :,:jt ::rwi,s ;.. . T!-L.- &; net 2. 

ccnsidw the i:;:prP'C::nt ~jf :lr,w eq12;.ipncr1t 't:; 'k>j:; :.l'?:<l ?,hL ::':ig:rt .j . I r: < :, uy 

fiGcUSS ?rj 1-y j1ighl.y CCji:i{?~~si;-C :,I':$Yi^;IZ?t:i.:.11 i?JC Z.r., '\ -*>+ V' c.;,;:(pp ,&:..,,3 ,\4$t,fi. .l;'pL<; ~ ..,. 2c. -I. 

difficulty for individu~Js to s3c1 bcy:.r:d tkc fcur wa,ll; ,.;2 %:xi~ CC, ..:y?,"~t~~lur,t, . 
Thise cctivit~es pyx rrdt tin& in -I;kjtc;~-~:l.vixj, ijui; ,lyp; cr(? it<:<] I;(., r;r,;3( T .j~.,-pyjci: 
to fighting c:rg-~,nizdA.ms, The glj,:lir;l: ~.,b;jcc~tj.vi; :,f rj,l]. j-5 t::,. *::ic; tjjc: f:\.ght- 
ing ncn t:; ro:~cki their I;btjcctiv2s ifci&j;;L] f,li.; J;Lniilmr, >.,:3SS ;.>' ]:i f(>. ‘i’ijj~r; ij 
best done with s?prior ecpripmnt . 
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~~~~~ far, 1 h,ge dealt with .th; pr>bli.ms causcxi by thy ;:(j:)pl;j.l:,n ,Ji' 
nGw deve1.upnux-A~ 2s requirerxnts. S~id.>X disCU:;:3eG j-3 thG i'zct t ha?; 'x-l 
intensive rational development rXcjgr8m is n.,:;t only essonti.7.1. ts r,oSt 
requirements with a gcod product, b\ci; ac.tl~;>lly siry,l.ific,s the ;;x'c :blcr! s 
of the m-lny ccrxpartments cf the militnry serlvj.ci: which b?.so :d..l LX' ;::?.I% c;f 
their activities C!I the schedule of rcquirc:ilents. For data tc ~ubsta~~ti~d., c 

. thxi sta';i;n!ent, 1 will (j.r,yti largely from that -f:rcAuct fii:ld 1Vit;il WiliCh I 
am Ktast aci;lxaint,ed--Cc;clbat ;md tr,msport L:mk-~~u-i;;jnlcjtivc: v~,:'II;c~Ls . TiiC 
fact thnt this nation cc-uld eriter the: ww tivo years l&c with c;:r;;bat vcllicles 
that dcrgjnntcd ~~11 b~ttl(~fj,c.,lijs of this war and whiclri !.g,W?tcd %ith gric7.t 
reliabjJj,t:r under t':xtrcI,;e c(.;r~dj.tj,ons cl2 climsto crid torr2:i.n YJ'),S Yi(:t b;7 
accidr:nt, r:y beca,l].sc3 ;I C;IV,,L:P r::r Lnginccr:j spcmf~ :: r&&t In 3 scii..kc.--:?ill.cd hct: 
room, but was due tc: hard VW& xl dcvi:l.o.i?r~~:~,nt frcm Iy32 i.n, -L+ixi.ch r~sul.ti;:~ 
in the adzption ~3f .tht:, ccnt~~llcd diffcranti-11. -ty~x; (2 ctc,crinz, ,r~bb~r- 
jointed trxks , pcwtir p.l~litS cf high hc: r~;i.,pc:vv~~:r--tr_--wi::ii,ilt ratii:) . Lack c>f 
funds MS the great handicap. 'Ihe first ccjr~'i;r*c;l.ir:d rl~.ffcri;r;t~ r1.i kc-k, -ws 
conducted in x1 old Li.&t TX& TlEl. The c~.:ntr~..llud ~!:i.Pfe,-er,,t.isl 1xfLt wns 
given tc 1.x by 3, c;-:.rmercj.$i, ct:ncxy3 whose; ~.,u!l.y r:,narc-t :f~:a:; i;, bc c~~.?.?~i.:i 2 
9xrchant cf Dsath." ‘,1.‘e cngino(..r3d th.c CCjI?Vi-..rY3i*L>i?, usin;; plly, \jl;;y$?$ rir:-#i;+ 
men. The pattc:r? fcr the cn_st-ri.ron hc.uuinG w iti c:ctdc by Ca?yTlt!.m . Tk 
pattern wx: t&in tc: ii ni:r;r-by foundr;y nhcr,. ,T cr,~~-plo <: f jc:-+ll. Iri,sh::-Li;li 
mere hui;ii;:r*id ir:tc -tnrr,ping cut R :xld. Thj.:j ;fic.:ld vjas $-z(:::,j irl $ri.j.pt ,.,,jf :i 
fu.rnacc wh&ro msnagmcnt toek pity on u'. 3 xld f:i.llzd thi; k.;:l,.: wi.t‘ui 1~1.t ;.,n ixn 
fit 2 COSt Of 88 3 &XUrlCI. Ye snzggcd, chipped, cl~:rrn~-~-~ -'49 Lzl> (:l Cm:: C hi; >.i. !(j j; ii<.; 
housing in. c;ur oIvn shrg, ~serxb.Lod the vehicle, ~a?ci Y;XX thy. test . :i'c ,,,vcp. 
COITX th<: shortage ti.f pi:rs:,r..n,;l, high-r?&<ing !x;~JL,rs and c;th,:r:~ 1 .;llc.~~x.iii,g 
the infantry rtiprtisentativcs, ir: turn pcrfcrmcd the dut!.;.s i:f &I-:-kftsem, 
foundry men, rxchl:xics, :irlfj rclj.ef test &i\r8zr:j . &r 12.3-g ::-J-,,y~j.yq; -;A$'! s j. : !: -t 
inertin 02' the mxi.nd c‘r undue cx.:nserv.2tism, but, 7 ..,c:' ' AI* LL bi i'.,;;(.! i3 -Li*..il. 

The ~.riginzl rubber-jcinta.i tr:xk wxs I"?csi.gni;d, bui..Lt, and ;;ivcn ';;. us 
at rI(; chcl.rgo by a Dotrai-L :induAri.; list VW: has 
and mcney & thti intcrcst :;f n:~ti.:~r,al dcfcn:;c . 

:iivt:n lEi~l.fis":lg !,i' ?ii:3 ti.mc 
Tb,ij ty:.>&, t<:&;d w::-, t:tc 

Track-~evelcp~~i;2nt Chasis T2, rzn tc) thy dcstructi.al I )f its metal part3 nisi-th 
no sI;parc;nt .I~m~:ge -to thu rubber j<:i.l-its . 
thl-; tracl- f'~a.l.~ d 

EJcrc.; l&:.jlr I.;~.ck lq~.s with 7~3, lj:i(j 
- ti r' 2.S IilWly cXperimWlt31 trc,ciis hrlVc .cj.tCCfS, We ;EJT:l:il:i FiC”L i-;aVe 

had this ;rnport&tE adv:~t;ngc: in this l<v;ir. 

The radial air-cooled cngi.ncl, c;nlg cnginz :v*-i1nb.i.e at bhc?..t, t,;Lri.:il: ,&ikh 
high Inorsi;pc,we.r-TV-in!eight-,Ir~d-bl:llc rEtic:s, pr~vcd s;~.t-jp~f~2Ct:ap 7 2 I;- tSsty:j I.$ 
Combat Car T2. 

These SUCC~SS~'U~ tes.to ma&o< ths tr,2nsi+,:iL;n f&;o '%rld .:‘ar :I n::,k:i].ity 
to the. mcbilities i;f % r*l (3 '"<a r 1-1 . Thti;jT SO~.VC~ the: f:ax3:?m~nta.l~ prc,blec::; ::f 
the high sp-ed track layer. The Light Tank 22, built in. 2.934, g ;? \7 2 Tj$ ;*'J -t ; 
the wartime Light Tank A;3 end W5. l'hz ?i-:di.um T,?r,k X2 fr;r;;:ir: tht: bzsi:. cha:;si 
of the Kedium Tanks I\[3 ;)~;il :$C+. Ecs c21d-l 23 2. :1 cve:1c pant , p,ri,,r 'c 3:: -1:_ ::*I;!. ,,:7_y 
II, though wholly inzdcqu:Ae, dtdxrrmincd -:lific:-l;fler~ ,I* n;>'i. -t,kJ(< pr!.;,~?17~c't ;A"“. fFiut: i.2 
tc! meet requirements rfi/:is :,f service t<) the s<,ldi(>r !JKl thC 'n.-Ltt:Lc,f:i.,li;,. 
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Conversely, lxk trf develcpmnt 4s cb5ti,~~ in tim 32d mt3ri.d :xSi 
den563 tha fi,$ting r33n instr-mdxts ;f \V~~~ yfhj.eh .$$Vc llj,ryl t!?c c!lSr~~:-: -LT.> 
live irl accmplidhirig !iiS XLSGiGI?‘. 

bs far bxk 1~: I%? the dmelc:psmt ,v(j.[j tc;st; ::f .t]?c <<,r;;j<-,ri ?>?+I* 
suspcmion, aut~.tic .tr :r:sm,i.9s.i0.::, ;;n (3% 7: '.,T8 i: 1:' '; j Lj.r,t j-y! 'T '1irj.i': &::hj.J:ia:~.t~.~ Zl :-‘f 

Thus<: -t,j~l-i‘ jlct dc,I~be b&,re tkie yix~- ;;~r,:~l~st) guns werr, urgd. ,,f l:;tcZ<. i f  fuq.iu l 

The above WC-:.L-~ &mA.i:yzt! nxld 2x1~ qm.~:ti:! ifit:.: ~pr“'l,l~ictiL21 vLIl1c:I. :..s ,:i tEi,n y; 

the: war. Ead fund:;; btlor, ;3,\T?i].nble pr~vfnr %;L de~cj~(,,p ,~~rlscj .i;i;af, '~hc;;(; 5 &<>tiis 
and inccrpcrnto them intx:. :':uy c,?rly scho:::ll:~e !::i' * > rscp.~ ~:;:cnts, c,-uy i-2:1*2.-; 
pmduction WVLIM rxt hzve born subject t,:: ~erly ;bsc:l~occr~cc; ~~:r~::r’,UC.I;ii,n 

facilj.tim3s vjculd ll;iv~, bc;e:i 1~: -IS trcub1xi by cIxxy;irg :icui,~nr;; scll(;~L?l. c:.~ur'scs 
ail!l training lit Lt:r..~i;lJ.rc W..l.d.[~ n:-,$ &,Ve requi~&l Z.!.;j <j~iAbsi;j.C .TiVIkj<La:,Kl; Xid 

trcqls wxl.d have had 'bc&ta~ quijxsit fIY:I;? thC; l~cgin~;-il.i?~~. ,, 

ReliaZXtg of cy,ort?tim is ;i. r;i;:st i,r:p:rta:1t cllnrr,c't~.ri.stic c i' L;:ili.t ary 
WpXi.pX:~?; . TG CCCC?EIJJ~.~S~ this IXCC:SS~~%~~CSS CXL::IISLLV~ :.~;~~~<tlic,i~ 211 ::c~IIA?- c,r 
si.r;1~latc3 $Xtrc,r;ii? C~~:li3itirjnS Cf cli.Lirit i ~%lil t6lT3i.l? , $u(!l: \rJ;j.:; .?,cc(::-.~,li:~i?,~(-~ 
tc nchiave reI.i~bil%ty j.n prm4ng ~yc-lmd .:Ly,:(j st:rvj.ci; t,c;i;t p& '.,r.,;,r &,.~~-, 
Hut lr,& of fimds Elsi.iC j.t n2cessar.y to w&t fc!r the :W:r hc%'i:.rB :?ii: :: ,I:i! 1. ;I I:!,>UcJ 
to deserts, ju:lg;Lds, snc!wfi&k3, fyQjed i;i;r,LJ>f.;r.-ttl.~ra '71%T‘;::r;, d\<_>. 1 : rj.;l st:l:i;n,:t;;y 
beaches fcr thc;rc't~gh rl.l.iabilit;y and f;lriCtl<:~1:d t<.:;t~, :i;i :>;iili.ti :.I i; 
.',bzrc'eer:, Gcnx-al. ktors, Tx& kseml, ::l,r:<j St,u!..ic:?)r&cp F:r(;yj.rll; i;y*:,uil:i_; 
activititis, tminload; c..f c?quipmmt were fj ;>rjt; (iI1 c ,; (2 cc:; s c; :i v {; -&, t, !.; i's 'L '2 
E(~ipL3krlSiilg, Skihh, Xl4 thd InA2RIl Eiighvr -q, - : fc.,r r: .il.l?-?~;:..:lt~lor c,p;“‘~!‘i,j.:q, :;, .jl;<. 
Car2.p S wig, in tb i: I?~pcri:?l V&Lcy, was I;:>-t?bU.,il;,:,t c;c ;c.l.vt: i.,l’!,!,:i _,,, :.:.; :.:I” 
I”ua.&j ,mcl I.ubsicivlts, vr!,pccr I.c:clc, d7gi t:~; ccc Tli r~, .- :ir;(-j fi:.:-l,:lti i 1-1~ T!;iC~j !j(J:ij,. 
I?xtcnsiv;: teds ,!.t P’hwnix, I”,pj.xc;ne, 1t;pri; the h:>;jj,,c+ ::,f 3’ lQ$:jc.Ql 1, < t;;;c ..ir 
C1L mar yYm.L::.~ l 21 , ()c() , O(>f(l trl,lcX mi]~c-::j i,‘.f ;. jyj& f’TLij+f,-Jri tit < :fl:j:? T ~i.jri;~C..m;T>sa-, :;I?.Cj 

c2rrlp Ru.llis pr?:vid’xl h:1sic CklC?, i;ahi cl2 :~ssul*i.d 113 gi:,rJ:: 
e 7 .t;.j c -t;irs;< i’,:,r “y;:, $1 ; 

military USC. Fort .i;t,cq-~, Fr,rt, i-'j-err:;;, :317cj IT..,yt, (j~.yj j;:yv.< ij,,k! L;.~t,.: :'.:r 
belch oporn.tic;ns, drip w~3tc:r fc.rC<.ng, S \Vi.~;;li~jwJ?,~ (;(~;ij~j),.~r\'<, ;i,ilTsi 'i;h, j c,ff~ 2,-L '; cf 
snlt water c3rrc:c.iiri. C,?.Fip H!!,l.ii, CO]~Gr'~~d~i, zinci l.,;?F:2 34 ri-i?~k A:sYt: l?c5tJi;r:5 c..f 
testing m dam srx;w fi.d;;s , 
ccnsuii~5n.g trjst'l.ng 

Ti-1~ r~s~~-J;t,s c: f tj$-;~ I:& ;, , ~;.~~:~..ns:ri~;:, , yr.1:; tj.;yii;- 
flmvd int:-~, the prc ilucl;i:,a7 I-l.ri:;s il-i :i csm:n j;:iy;u.,ms str..:n;;: 

c.,f cr@ni:srin,:; changs ( ,rdtir3 e ;[:p~rli;as~(". (y:j'is (&.: t<,. I'<'/;. i~;leiGc<, :>b3i lLEjC!>:YlCi> 

of sei.ri-firlish& C;I* filli;zile;c:l c<:;;~!1>:,,~l~~its, iu::.i Ir~ ,a I:!+ f$J',l;~:i.:i ll.I;V(; ,gt,r;s ;L ].c;q 

W?,>J t:>W2rd pC!,~~iiIg fc;l? 2 l?at~ii.,n:!.]. pl+ow&r ijc;VCl,GpK~.~n't j~:?,iq':ll::., :vitS:l pu;l;u]..ti;g 

leep ~3 cmfmi:;n t:i all c1..7~2a.~i::d :and b:.;tt~I" c.,i&li.$XLlIt f: :It? t,l!i, I,i:?!l n!l:.. figM;s. 

TGdilJ, 8 ctiviti;:; at all. gm::viirg g~.;rrmis' acc.::~:-I-, i'ibi:Tdcen Frc::virl;; Grcllrlcl 
have taminstsd. ‘!!U z?.rc ?ibpi.~,~ that sl.lff:ici c,r>t ~l.xL!I9 

bring thes B cxtrencjs d' cl.i;a:si~~ 
::~iil bi: i~-;Vidi;if tc: 

Rxi -Liirra:i.n tc, 4 n;w Ci.mx nwi; s T,sbc:;r :':-t, c;q- 
planned fcjr thc.i Datrcit ;JSW,:~~, 

The pcints wl:i.ch I h:tv~ ~~~~~,.~~~~ $2 &,ress ;QC tb,,.:~~: 

I-. T'ix prcduct prockctl tc a:& rcqui:*a?:tcrk,z is .:,:lly .ZS ;-:m:i! ::.A 
its devdcipmnt concept ax? des:ilfn cngincering;. 
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2. TG ~EWC equiptint on the $at~t-tld'iel.d VI~CL the riced nri:ZC:Lj 
necmsitatcs th,?,t wB Lt three years ;;hoati ,;.f t,k! cy b;:\-t $lcfj.cl.il irk ::;uy 
thinkin::. This rquirijs tztic,C, 3-1 FL.y mel:L '13 ‘it-,~,nij.c;~]. v.i.:jj.c::-~. 

3 . An 3g<r<;SS5/< dCVd(;pI?it~it J>T.j~;T ;rr! !I!.!rili;~: I-;(, Qic&l>i[,i.C.., yjj 7;. 1: fj&s 
the problaa of rw+.ri.i:;vnts, ,-~l-i(j. -th,c; ~;,(;l;j,~~j.-i;j.i;:; :\f j.r-d;l;t,ry -!;:t:! ,t_":, swyijici;~ 

rLl;itvd thGrcto. 

4. Bacauc; c this 
fund3 for develr 2::mm.t in ~:wc~t.i.mc , 
the duraticn ~1; th:io ~~t~k;r~xl~ 

.Lh,;; p!f,l.icy <,.I:' frc,czi.r?!-; ~,i,vc:1.(~~~~:.,,n,i f:;r 
(>f "J$?,~~ ~bC>l~].r'~ k,?> '&j.?':"%>WY; i.11 t]"!c.. ~,~~~-,at,~;t:?':.2.-'-t II, ILL. , , <.Qld 

the ~nclicy of intcnsS fyir12 (>lJi,l,r(>;;& <;j; ;v’;)r ~~Jf,;:&j -,;,\> 

erxmc izted. 

5, 'I'L& grii& t.Cjt; h?f,lbdj.C?lT) 'I;C :.*'2J ~~~t;VCl..i,p~~~ilc~it J>l”C’<:T’B,Xi <~Ti~G,~ kh\; 
w2-f -&<JS m-t tbc s,y:;tel~~ but, l?XthGI’, j,n.divf du;~l.:; l;,}::;, 2.2 :..I::- 11m;:s;:.ci!.g cotipl 
crgarxiz,xtion, could :;:c,.t ::; e;, hc.qond ti?c; i"..;?nl: vr:1:i.:1.3 i,‘.f t!Tl\.,iZ C4ZI:??,Tl,“tij.k;Ilt :.I:’ 
:>,ctj.vj,ti(;s. 

7. Ir: evcq c ~;y i: wjh ~>:1-;; the d3?J$Lc pfic;n”i. pr~--fi:. hpL;; ;::;cp1 ty.ylyL,/j. 

over tc civiLi.:i.n irclitics .“ , the y(+;&s of tj?L ~,~,;I irl -i;l!3 ~::?tt:l:,;P~.'~:l,::, ;q: .J", s 
been nc,c;l.ccted. ~ec;~usi:: tllc+ :j~~~r~~.trjb~~r~s :j.f 1qn.r .;re ;.:ric r:,f tk;c i;lir:,\; <* 5 ,; :.,yt:i.:.1: 
of c'mhat , 'I;hC diyC;lG~~;:.i3l-lt ci-' 'C)Jnt;3t jyJ111j.tj.<,rL>3 r,L;.z;t bi.: ~<;*~rij.~:il th,; c.fj.r..:c'i; C ji-$T, 

md s'u.yc;rvision '>f thb unS.::‘l:~.m.~.:~i 5ervici:c; . 

c ‘,PT .‘rp;r “T@:~,‘~%gnTCI( : 

‘, rq: gu i: s t; 4 ‘:, :‘, c-j ? 

“, ST{Jj)2N:.’ C!;FI,c:-($: 

Gzlonel, you mdi: th: 
80,000. 

st;:te!!lmt 'ih:?.i; !,.;o,(.Y;lj p:.(J+,s hr:rj bol;r: l'r;:;G;I;cc] Jig 
Di.d thzt irc~.u::~ :?~+::r,y,$ -'J !& c. 7. &I; :? .' ;, ‘!' j ,, 3 tL:,~:.I; *,:> c:r.:j':.;,q.llc<2 ;;g,tori:? 

C ,( Td~~~7’;Jw, r rot rl>r . ,LJ.-JU . 

CT?ly tel?k-i~Utf:;n!Ol:,~V~: : 'yrlJC>):y, <-Lrr: l(: p:: c:: ' cars, t mk5, c:t.c . T:y& n\rtc;zlL-ii 

cnly . 

C~^,T’r ‘j IIt] I;R!‘~KU?~!~ IJ3bT : 9 ” 

‘R1.l. you 35.5 Cuss the tr:msiticn .frf.,Ki devi;lo,pncr~t tu ;C~I~L :.iuct::.c;n, includi 
the differzriccs iv: peacetir;.~ 3rd ;li.x%i.l!i<; ~Y~c~:~uIT~..Y , ;'.iJ C; lT]C:ii;id' i'c,‘ I t -i,V:l.;:.t 

point y:.,u start -Lo trar:zI:~ti tjq:,~i: j.~~,t~~ T?bj,s (;f E(~l;uS.E),i,l.-:lt I,~$ ].<LJ, 7,. -IL- 
pl?,ns for pxduci;icr. and set '.lr, facl.!..i-l;i.L!L? in i jy(j~i- t(; ,tv<.,::L:: &.]yp;. 

- :, - 



COLON3L COLPX: 

The j’JYcCc:i71m is fmidcarxnt.z~~~r the 3a.1::~ in peace a.3 ki xw \, ,.;.cq::t t 1? ::1t 
We tYy IX CUt inN!Q COlTlC?X under prvssurs uf war. TIC ‘:‘:;r 2 i’ (,al-.i;.ri\ -;.i; 1- .?:i;*::ct,iv;., 

t;c tkl.3 Qr&yanc(z Departmsrlt ti; conduct 3pzcilj.c c!c~vc&,pccc:t:; i;; Llls.. C:*.’ -::,c:; 

Cccnittw Itcra which ncxmallg has the CO~CU~"~*IV~IW; of r.11. infI;:;'_;L:1., .,;~i :‘: ,_ ,. ,:: ,~ , 
The pilots ;;ft~r dgsi-g 2nd ccnstmlction 2.r~ scrit 'k,~ w','~~~~:it:c!: ,IY~:.~; : !'FP .l!::c\ 
fcr en&-mxing test, ::nd tc u&h< ,~ppr,~~~i~tc; &l-vicc Et :~.rci ft.,::: ~-~~*T;-;L~~:, 'tc::jt, 
If the $ervicc B(,arcJ fi.r&: -t;l?c-,r,: 0,:r-c t;i&icnl rcqti.rkno::t:: ::‘:.-r kr-!i: ‘.I:': i iaj b'!c::i 
rccornmand st.wdardix:iticn. i:'tt;I,ldn,r(~iz~,tioa (:f ci :>.t?<" tri:C '1: :'I iG:&:', 1,:; T'.: ; ,i' V 2; 
by ::nc.thcr Ordmncc Cormitto~ Ittj‘ra. iy1>(; f?CiJf< 1~]<>,3~~',~ p. <s tk!'..19. ie!?,.‘Ct.j<j rJ.1: !: L.8 ._.., 
Table:: of {)r;ccyliz:jtj <):I ;Q.nd cr{L!i;;r:~.tjn~, . ‘;':Pr!cy~l T:~,I>~-v;S .:;.c CL*~-;i.;i:?,~:t~ :';-: .:;.;T;. 
c;stz,'r:l.ishi;d, then nit.h the retos of :~!(,l,i:iic:.~t,j.o.l -Jl.!j s,t,:;,:y ..r-!.(;'.,,: ?':, ,.,l.‘i: c!y:.y~< 
the ech~dults Of l?O~lJ.iI’ijlW’~t~ 3 . I’rrjg -the 5, C’rl(..dLZ>.<. f.!f :!?~-:;I~ y,,:;l’>:.lti:, yg,.: .L!:::r: & 

our a~;proVtici ~Ut2.c rity tiL pl’cc U.rb.. T”l& j, $ t,~e r:;rl: i~C~l!~~c, th~lC 1’.::::3 J;: “,I’, 

f cllowod. 

Ifurijy;; t,ll~ ~~31 1fiJG wo:.:li,[ rr,>r,uently jy ;J;:l:; c; iyY(.;!.;.‘(; ‘j .::r “JI’l 6, ; ;:‘i.i ..:L; ’ I:: :;I).: a:L1.;: 
' befr:re we ev;r pt aqr wittm cqyJyv~(j ;:,.vt.,iz,rj-J<,~: ,t:3 :i:. 5.t , ..I. .:T ,. .,..- :. 1 ';.;,.,l:;" 7; ,:: ,_ . I.,,. ,,,, i ., 

fcl.lmsd , I-K% cnly ti; l.F;galizo the acticn, l-~lrf; t;;, in;u;rc; the cc.:: ,i.- ':? / ,,:)&:',-:y: .i;f-l.:>,t 
rzsul.ted frsx pxccssirig ttic pnpw. 

Dots thltk araw;r your questicn? 

r, y;;J. y?; c;rL;,i\;yt,-: 

I think SC, in the tics g~v~;:',,l~~bl~~ h<;re . 'rhurt.> ':!;j, '7-l. 'i> I, J,;;~',,C : r;j', ~2 
cpn_3-tioriS I m:.u:Ld .l.ikc to 2.3k :.:'!jf;ut , 

1. STlrDEST CWICFR: 

pcc2pf.e or thG 11;;irq c;&icos :.;kcu.ll3 rj.,.,i I;:~.:‘G t::- ;:i:.~c’n c.!: :: ~:i:!,;yJ’ :; ;I f; , 6 
di;vel.opp,.,cnt c;f -;wiipc,ris Silcl vhiclc-; j t&l, 2-t :3Lci*; ‘t,:: 5 t;r;&j:~j C: .,l ~:-;-;,:~.c,c: 
problam. Lm I correct there'? ' 

C0L01\“;:L COLBY: 

YOL arc imx rmxt. Th<?J7 nl.1 ]]QJ7~; ;>, lJit;?]s iT~CJri,Yj~~, k7isrL T:c'. .>;I.; Lw;j(,,y;;i 
it 2.11.. 

T?~7,t is ccrrwt. In C?t!leT VJLr:y;,i.:, 1'JC x\(;U, ::l-1 

developrr,<;rii, i"!thdr Lil.ll- 

COI,rNm. c c;zw : 

‘phi :llor’li:-~;.ry r~.p-~; cxj ;j.t 2; . 

f-1 ;7 (3 r-3 ryj r’! ‘-) c-y-, T-J r-. 

bJc!& b ;,I$& $ $!ij 
. i.. i 

.__._^ ” _ .._ -. -, ., . .“l,r” 1  ̂ .._/. . ,. _ ,_ _ .\< ._, ., _ _._ _,,,.^ l..“,,. .-I_ _.*x,.^. .,. .,,‘j ,.. _. .̂  a.,.--/ 
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j ‘.~~:)~)~‘-f ()$‘F-J-C:?~ : 

It dces? 

CCLON'X CGLBY. . 

.&. :3TUDENT OFFICER? 

The point I wciul':: lrik '3 tij hav 8:; y:u dl s clxj s i ;: this : 2c;g.G hui;: ;m3 cry 
developed Srx2 the using ssrvicis th3.t it, ti;ok &ch :; .I::E:; ti:x to @, j.nt~ 
pr:.duction. I bega in the Sinetc,cn 'Ynirt $3 tc w;rl.i cm xrt cat: t iv c equi,~:ixnt 
at the Tulsa "9nch Ccmpa~y, dijtrm in Gklshan, in cc-;c;r~clin~,ti.(:11 wi:th the Pi&i 
tztilli:ry. ':'c: i;r-ic,(j -t<.;, &TJ~&>p and put civ12r ;! frr:nt- ; ., ,z’-Wlt~::1 winch wlxich. tcc;1; 
2 l.cng tirn., ti put intc, pr2ducticn; in f?.CS, it t c>i;k ::everpl y,;;:\;rj . ISAL s:G?.c I 11, .-. 

thing, I balii;vd, ~7 s true in ths push ti, lyzt thid f~ur--~1i!;tl --!jfj-v:: ?J:::hjJyJ.~; 
developed. i rcdi~e th,zt; ww ilct Grdnnnco riisp'?IiJi';.il.i.-ty at till,, tirji,. lj,i; 
I kr:cw that th6 capany, cc::c;rdinr-:ticn with thr: usin2 sr;rvi.ca /, r, :3:..;::i; 3 '. .r-:, :,-f 
an uncXfi.cial. b,?;is, hrrd 2 lot ti: a<. with it. 

'12 I corrcjct? I wish y;rou would discuss thet, ic ;)lc;u cari; .C,:.. , 

CcLcN:3, CCLBY: 

I XI nc;t familiar with the, specifix c rl,iT -' C.3b yi:u matifxi, but t, 11, I, FiGv:<> ~c~F!,ili ;;!s 
for realistic ccordinaticn nc;w exists. Rut ir, all. of i;hesti Cc;:~~!:L!rti:ic;l.lt3 arc 
elcxnc;nts c.f c:_.lloquinl thinking. jC;r:eti.;.:;>s :I, rilf~j(,~‘j. ty jfi 2,. cf::l~~~.~~'~i;.;:~~t :;gi.i.l 
blilck pr~cduro, This can happa zt the using cjc,rvicti, thi; tahnlcr+:?., c)r 
staff level. 

,'Scrs.c pr:.blem c;.f ch‘anging SOEO t,tixtb~~(>k, C(.r C,:f rb(,vi.SjJir' :', 'T!r$].tj i ,$ 
0rg;anizatiari S112t would iiffCCt i~~a2p5wtr, i r ich.~+ to 2 p:r' ::pL,& j. ,. ;.n 'Ir*Lli.:r* or 
prcduction lint, (11' the pWY~?.~lOi?~ ::,f 3pzrc y,arts n2.y ::p;q,i:2r t;; bi i72:JTi: i: .pcrtar 

thsn the advantng~c of nc.iz; cc_uip~~nt , 

%y criticisn i:i net agximt tht ::rgzni znti!,n; i.t i.x.s-i;s . Ect i~i" WC. w::i_ni 
the ccardin?ticn, ~VJC havu t:. Zeal. r,ii.th pesp1.c. 

One (if the gr%t aids .;h:hi.c!k thL &;r:;L?ns h;::,j ;y:, pj&jrl; f <jr -I;l>Oi:: fLr1 -this 
wE.r .was (;ur cx.42 .6arrq Bagu:L~:ti:..n 850-15. :‘~hcrl~,-~r<:r -i;hc;r cxyi:'l(.; .i &:, ;:q ,:ffj cc 
1 2~wa.y~ threw them in the wast~b.?.skot bBcpg)sc, fr&&Q, 1 -&>.viJn' .i; +jel‘i; 
anything of ilnlpart:tnce in this nar that avas not in vi. .~l:ii;i.on c.f :,rrig 
Rcgul.aticn B5~Ll5 . Thc;y ?veri: subscyucnt.i;y reviscx? t<; 1.5;t;~~liz~3 the st(2tu; 
qu' . Zuch that wss &.rx; j-n + 1 I' u XL;? W31’ !lr;d 2. :ir-,rtCc~:7_C1IrrclT1(3ci :,I1 it bCC;-i:j:-,c: it 
CXCCMIC~ the weight end dinGnsicns li::tit:<tic,rls sc't; ~1' by ,',r;.;,r :~~e~~ul.:l-tj.,l:rl, E:J- 

C0E0ixSZ KOCH: 

"-F.s th:srE l.ikelihc,d of c<>ntinuc;d ri;duc& ,?.IjI'r,.'I;ri.:-,t:i;~?s ft .I' t';y; &;-f&c; 
mcnt of ~:rdn:~r,cc? I c\r< thinking rsw pnrticulsrl~y :,P ~;un~~.:l--pl~~~ st .',~KPJ 

“- 10 - 
-;r: r-2 (y’ ‘--2 

1 
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vehicles 1x0 tl: 7% tc pssibly lC> t .:n,s. ~'ii-,ulclrilt it ho ,!c;s;~r~~.b3.i! t; ,.:!\Ci ur?[;:.i 
dCV~ILO~3TiXlt c.n tahil: pc.rt of y:.ur ~rx~;i:r~isl mnuf;xturt3m :,f trucl:~: x-1.: t 
have sc.x; stinulznt; DC scrx kind i;: hcvi: thm::; dc thdir :.\i:vd.: :pr:i:nt .i.n i :j.::i 
With Ixilitz.ry rs.pirexcnts md no-t t:, w2it unt.21. inj::r cwcs WC';. t!l1fAi t,.., ;';.. 
thP<juzh the SWW.~. -i;ht, WC work thrcugh? 

",":'ili y!..u ,&\ra us FI cixent c;n that, pLar?,se? 

cGww~;JJ c I’IBY : 

Yes, I think ,yow thcrw iu ri&t . It is corri:ct. :Qut tklc.: pe:~..i;; t:* .lible 
mvd is th2t hcrlcnr; inciustry which cwL~~.i.but~~~ t< this, W.W p~~;r~~r;. jx n:.~N 
back in th~3 pczc<jtinc Stl?.~&.r! fir tC~ill(,IYiC CXfL;jti;l.iC!C. y;;>st &i(], )it.yi, ..I 
n:.. sn,c;:in;: r: ri;?cT ~ xi the:! r (;wn cc.;r3:1r:rcj. 7-1. pp.-: t:luct ;iul:yj.ri.::; tht2 ~JC'JE!~.*, '.IE-ic~~r, t~K.y,? 
h%Vc coq~:E?lctcci their iii,::. 1 iIIp2lAXlt $i3 ..:f filliilg <:U.t’ “1; me; rlc{;iiClxi?, 
civilinn mds, Tf+]C C<-"n c,;.:;pct y ,- ~il?C WK :rkb~r; (3:s SiSt:?:iC C i'!: ‘2 thi,I;:. 

This cl05 e ~,crkxq; C.S sistmc,c wj.th IIldllSt1;i i:S ~stic,i.lt.irl":l . i",i:r .(:I.'; 1'3 i :I i-L 
CclltX!tS With in,.3x-crg ?wB I;U;;ZlJ7 in tl-iCj fii,l::; x f ~i;~~~~lc--,2l~t!,:!:i~'!ti.Lri.? C .,:.I 7‘. ildrlts , 
If wro cm k;cep ~.:i.~ti~~c.rci~~.l f-?ci].ities in'r,er&,c2 in ,.!us:i.;:;~~ ;LIIL: prc ',:.t~.:i,j~t :' ;;f 
c?I.~.p:qIc.~ts ff,. r tclnk-9 ,Ut : XXtS VO ~:~Gi.~LlCll? , GL: W:i.13. h.?.Vi-: i“;:,.ilk: :l.,t'i]..' bV~i:j 'c,' \ry:L]:'Tl 

eSt,?hiishb:: tizo rnlt,~;J.nl cr.nf~c!cmcti, rqx& md his ,i?‘-ll:.;Vl i;tl:iC 3.2 :;>;;j:,I I-i& >- 

'c:~ w:art,in.: tw~~w~~k. 

Dc cs that nnsw'e:r y;uI' qusstriiln? 

ccTxI\Ix~ XCCH : 11 c. j.2. 
'[cs l&+::i; ;.jr;zs. 

.: 1 ' VI:;IT!X: 

,'.rsn f t y4.x gc-;tti.nGy-- 

COLONX CCLBY (interpxing): 

Hello, Lrt . 

TTI.3lTOR (continuing) : 21 

--<rn i.nte:~chxi,q;ii 
r?;-!visec-J lrl(dVi! as tc; '. 

3f tili.,Ll.:&i; b6tyfi]i;Cn $,iJ~2 ;QQ$?.l<!(:l"S :Jmt'i ;I;. .x ~J~:ir~~ c:,i>;j Lsr?t;"jy 
.'.lxy raqui rL:t:C:lt,5 

faG.liar with the new i;G:vi;l.o gr;,;.;xt L; 
;Ind nlsc, .i;i:1.: Ij,y1j. nc,or:i $1.1 tk,t.: m.Jy?;I ~j<>(;;,]:FJJ;j; 

IYK'1; thst; tru!:,? 
:in in> :m t ry -IL c. 

mi kitary pYd~~r%ri? 
j<:c )y.,:j: '&,i;y 2i'i.t -jr,,t:, .';llc: 

COL~CI\I~L COLBY: 

'i%::t is trui:; yes . .AAi7t ?,I'\ 5 v]iii]l l:!e in 'the ;fij,3,y 
vnl.ur.bl ~2 dmclr~pncrrt; b\u;rk ;lurin,:p the ~t~l]rlp. 

a:id lli; il:i:i :;, : <, v:;p,y 

- 11.. - l.!iJ !.:::z <“:.> (j Ij’il !.j (:J Lj I 1 I:: 
i$, /z p y,,:: 1% [I (.-$ i-/-p /.-- , ?.) 
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Let me give. ycju 2.n cxampl.e: f.,rs% w(;ck 'we h2d in :.ur c:,J-‘fico :. ~LT' Gx+n.?nc:. 
.:~Xscry Tire Cxxmittce. *':c2 present;;d cur mi.l.it -7-p pr: b3,i;;as tc i;;~::i 2::: 
they a3x new finding industry sf:.luti~.ns . 

'21. during; the 1~21' wc wc.rkcd intfmztely with the y':zr ;~~l~~Ln~i~;rj.rlr.: 1$::-:rd 
of tklc s '.'S. 7ncnovcr WC h*?,d zn aqixl~ erin 2 prcblurl, w c: ,:;;ct i;\. ',('( 1.1 . (,) , "L i.i :ii :'1 
industry C~rdn2.ncc te.2. Thi: tcchni.c~~~~L cc.rzittca sf the i,i '.-$ j:i "1.1 c,.ll;t: ,yc-gi;>l 
Gf, and is patterned i-r! the ".kr &q$.ncr:ring Bati, T'n4. 3 g?xp .Y!i:l.:l. "W. T.-k. 17 i: r: 

closely with us in the s am wxy tkit .Td% zontions , Ti’hi;>T 3??c; Vbl?JJ sg’i”!:~~:l:t:lot,i.~ 
with our Drcblems. 

1 STUDENT C'FFIIXR: 

CClOnel Cclby, .f?Xi:: the p:.~j.n% Cf v:i.cn .;.I? the tc-chnictCL Yc'P'v.i.ci::i, ivh:~t 
is gcing TV bi: the cffwt cf this new Research ax1 Devel[2pj:.ent &xti.~? 1 
r.?er,n whit spccific?lly c:in they k ti. help the 
tcclr,nicd. YAvicos, 

“c.,chni.c?:. d~~~e:‘L.~;i’i..!:r?.i; :;.z the 
~utsi:~c: r f :;ettine j.-icre cmcy? 

COLCNI'L COLLSY: 

"kll, {;ztti.n, aore rlc nclg- is ?ri iqxrt2n.t func';i~::n. In . ..'thL.r ;Lr:',s, 
they c::n supp:. rt US <x-I the hi@csl; rc:ll!n <>f cc;rx:tnt! . 'flwrc is , yli; tlliq 
:;bc:\lt. this ,?,rrr;y : It is ?lVJ?!gS best ti, h-:Vi-: tlli: b:lCk:i.ll;~ i.:i the h:l;h,..: t l;i'?,ll 
in ccrxiraand. Fcr oxxq~lc~, 2. c~~l.oncl c2ri zP;~;::y,ys iii bcktcr with th; b::.c;,ing 
cf 2 goncr2.l; a l.icutorxnt ccjloiicl.. czn ::l.rzys di: better with tlx bncitin::: ~.f 
2 cclonel; a rzi-!Sj3r c2n alwqrs do much bettor if hc hx3 the br:ckinj LIT ?1 
lieutensnt colonel. Piu sw, it is .:IW&TJS best tcj ;l:lVC ‘bh~ b:!.C%ri~l:< ~.f’ -LhC 
hi,rShest echalun of corakx~d. :‘ 

?,nother irqx2rk~ant function is prevontir?g d~x)-,l.icn:i;i;,rl. Li.ki~ i~unctic.,r!s 
should :zlw~.ys be conccntr;l;t>d :I:; II&J? :+Y pc:so:i bI1.c . The c,~:l y -thi.~I t; 1. il~u 
when wt: do th?t ' LS that, from the In& of furtdc, We> wi:t.l .r,d h, h:I o ti:, dc 

whst G-vc.:x'ybo3y vu~.nt n . FCC?? 13XF!Ill~.1C, t(? iilk, t,hi: IK>st :i.!!l[!~>TL~Xt, ~i;hi.fy; ii1 !!U?? 
whole cievclopmcnt progrr.m i:; gCttiIl;< bc?SiC COlll~~Cjrii;~lt3 ;.?:r Bi:hicl \.:;.; &,-p;::ilg.;d, 
because if ‘NC hnvo cr:mpor?t:nts c?f the b? i3i.c Vkhi.Cl.i;:i dev~ :l.~),pi!d Lj?~~i; w ( : c 2n 
build ni?w vshiclcs cf ncTl\r :rxkLtcry concept iri ~1 :;hc?rt whi.2.1.:. But 5.Z ~w; do 
not IKlIIli2dL~til~ go cut mc! ?mi!d :iomc wlw g:!dipt i'ol: 2 p:~~~tj.culL:~y z~,pvj.c:i': 
who f~til it is the mti:;t i:+>rt *xt thin;: .i.n thi.; ~~r3.d to .tht:n;, t't1iy; -!v:il.l. s s-y, 
"If the Ordnance I)cp:~.rtmcnt ifljixl I .t de i.t .ff)r us, rk r YL3. tIcI 5-t 0u.rsc3.vi;;; . 11 '!"rZL 
is 2.17flQ~:; a corLstmi stru~g3.c bctwccn conccrlir~:~~,~,i~~ll :::~d dc:cI:~l,t~nl--i~ati!.,.r! o 

NW.t the snluti.cm 5.:; 4 1 do net kri0.w. 'CC C :IYIXl!>t Cl? it O’,-i;:i.Of:lCt,(jri.ly 

ullliss we have a let r;P rn~nciy. If i?i;: CO'Uld ;;Oi;, S ;1.>-, 2.:' KL.U:i.(;K i~~~Ii.:i.L‘:~ ;L 

yc'3.r gunrantoed ti: us, we ~2ul.d have :; .x2;..: b crut iful t ~~r!b- :~utoix~~k,ivd i:::~i:~~pmr;r 
th2.t x?401Jl-d pr+Ztty Wt:I-I. CGV21’ tkll:; fri:..l.d. imil it; k~.:; t,rj Ix Jud t> :+c’;ut, t,!!vt, 
much monay, 12 million dcJLI2r2 . It wc,u:i.c? net bc! 11 c!rcy in i;hi. hc’i: ..I; j.:i’ -Lllc 
‘!,GCkt?t reprcs cnted %rld ‘?;a 11 [>rL CLl.rc,mcrlt,, .:.I; j.ij S :.j ~JiJ..~:I..l. 



1 ":TUD:TT QF%ICER* . 

Thcrc 5.5 incrc>asGd sttcntixl in this c~~mtr;y : i-1 the int, d..l.i~~2r~c i: 

nryles <-:I" imdcrn warfnrc (and al.si: poacetiiik;) d3 cvi:l crtccc! b 7 the tki.nli:i.nfj 
rilcng tbc lint: ::f creeting :L rl,~?.tion~l. i.ntsll.igi:nci.7 :?.;;c.nc~/ , ih~ir;; -i,hi: "vd;?r', 
ns ym knca, there wx ccnsidcrable infomation 'brc.u:ht bock ix t::\.my 
eqtiipm~n-t . flcr:, hew do ycu ?ropr>se, with ymi:r litdttid func!::: an:? g..in- I.i.rx\.t,cd 
per:;oruncl, tg hope to keep tr;:& cf -',ovoicpxiint;s in the .fexAg! n7tj.ca:; xc? 
try' t:, ipA r:'flw,.71 cf the pc;~"plL, ill Xurtp;? 

., 
coI,o";~~L c CIJB'Y : 

Thir; prcblx~ is bLing .;clvcd :m z high ntuff l.~:vcl. 

: STTJ3EiU OFFICZ?: 

Ti1-t ‘is .?8 *I/ ‘fyi 2: pr~:bl.erx in qy ni.m.1 ::;l.ii I VI,,I~~:~..~V~ :if ;I"- 1.1. ~bvr;ll:l.~ 1 w;:.r;t to 

cwmnt c;n it . 

It iu vci?y irf!pcrixnt tc; knoiv thi7 trenc!s. .CS I Snid, DC !Xl:jt b.. thPi;C 
-p;:rs &e<ar' sf c.ur :;ppcni;xlt3 ir? thinking. Tllcruf~;r!-:, .i:t iis vtir~~ j.1; -f," ;*i'~.nt 
for us to know hm they ari: thinking. 

SL':,W iot LX td.1. gc..u hcjw thi:; 3-X WQ~ ::mc;L:;pi;3. 
li&t tanks tc ,"Jrica in Juno cf 131+3:. 

.I t:;r,lf: ti?.i: !'irs,1; 
ThGIl OlLr ~~-~, ~~,, ii:11X T~.:ll: !:'?!.iC; j.rlt;' 

th;: picture, which cculd knock cx.& a Gcrmm FLsrk III witl)in 2'100 yard.~ . 
Th::t was the biggd, tenk they h:xJ at th<xt tim. Yell. 'thdn I calli: hwk wld 
Gcnursl Ba.m~;s and I discussed th(.. pr:-,blm. '2; snicl, llY~ fin::1 :iby h xvt; th62 
Gcr;zans cn the run with the 7srx;, nr;w wh;xt, arc WC; gr,:in;: i;;, :?o? Obv:-: !.Xl;y, 
thi: G.cri?rtns, being rcdistA.c, arti {;( jjTrJ,y( i;c cmc: b.::ck ( n thc!t il:wk IV with 2 
high-valccity 75:m gun. :'/h:~.t &c;ulJ WC dc:? 'k:! :;hGul.cj rjs:;igp ? t;Iri\; ,i;:lat 
CF!-l!.r, With:jt?n,iJ: th(zt penr,tr:~tion 12 the hl.,@-velocitty '75rm nncl di:i.ch WLUM h::vu 
E-. gun that wo~&I blow the wits out of thy Gtirrmn ?:nrk IV. It 'Tf.2 
Y26 which was 

.:c;r;j.~pi;:~ tll(; 
initinlly rcle22;cd f,:z.r prc ducticri j..n Ai~;wt < f Icj4.2 , Thcsc: 

decisions were nade with::ut fcr~xig i.nfr:rmr-:tion. "!c; yjep; trgip;; -i;: ,:;Lyt-;i;u(;,ss 
the; Gemnn thcught prt;ccss. It i3 v(3ry valu2bli tc.. a:!J. :;.f u:3 t... kw:.w wh?:i; 
their t!$.nkin,g is. This dxs mt I::K:!YL tlmt WC; ;;~to~L~.~ psttom :.~us ,thinking 
zftor theirs. .tTc shod.r", knw what they think in :.,rL:lgzr tc: <?ssuI'(; our:r;elves 
thz.t WC are bcy.:rd them j-n <.,ur c~vm thinkin;;. This 3.;: ver;{ i:;!;?i r%:mt. 

f&p Q&zence ?(~&m$c:tl TntcLl.igijr~c,s tc?J;ts durbg the vxu 'v~x."c' c43StrtidJ 
inveluablc tc us . I had in my c~ffic:: z grr.up i:f :~krf:.ui:: fTiiI%l' I,,;.&~:.~.~ ,V:ii!.' :!i;l 

nct,hinz bti-t t-tie in lnteI1igonc~; rol)c rts 8nd scrc,on t.hi.;r: .fr: I’ 

infcmntic-.rz. 
“ll;J V ,-:].tl? h:].i., 

CLT‘T.'IIK -'YxTHIxGTcN: 

'J'h-,nl.; p-u, C~,~~I~~:~ Cc;lby, fcr :J& very j-r;t'i;ri:jt:ij?;: ~?'i~*~. 

(21 'p-i1 194?---35o)z 'i;\ f-;-n f;;l r-y3 
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