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*The speaker this morning is JKr. Alvin B. Einig. .!.Lr. Zinig was 
educated at'the Case School of Applied :Science in Cleveland, where he 
received the degree of Bachelor of Science and the degree of Rechanica!. 
Engineer. He also studied at Cleveland College, specializing in finance, 
investments and~cOrilrr;erCial.law. 

.Fe wa's emplpyed in 1907 and ,lgOil with the Allis-Chalmers Coirgan>r, 
In I9OE gnd 1909 he was~with the Cleveland Hardware Company and left that 
.enterprise 'to accept, emplloyment with The Kofch and EerPyweather Xacbinery 
Company.. ITe has beeinwith this important machine tool manufacturer i.n 

.various ckpacities from 1909 until. the present date. At preier.t he 
occupies,the position of Vice-President, 

In July of 1940 his extensive experience a.nd knotiledge in the field 
pf machine tools as well'as the field of engineering resuLted in hi:. 
being called to duty with the government in the Qffice of ?roduction 
Management; There he occupied the imjortant >ositFon of administrative 
chief of the Tools Section, snd in juiy of 1942 he X-. hz appointed chief of 
the Liaison Clearance and Service Section of'the -'Tar "rodActi.on 3oard. 

I 

In August of 19h2 when the machine tool problem was vrell Iunder control, 
he left the government service to return to his duties with The Zotch and 
Merryweather MaChinery Company. _ . 

,' He is a recognized authority ' in the field of engineerirqz, and particu- 
.' larly in the field of machine tools, and the production problems incident 
to their manufacture. 

The subject of his'iecture is Machine Tool Problems in Yartime" . 

l'iGachine Tool Problems in Wartime11 

In speaking to'iloz on the subject "EBchine Tool probiems in -:artiir,e", 
I might well take as my text lt'Jictory is our Business, In time of Peace $ 
Prepare for Yar". 

'. 
The principal factors vihich determine the capacity of a country fo 

produce armament are its working in-fentory of machine tools and its 
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machine tool manufacturing capacity, Without a factory system 
encompassing a metalworking industry, a nation has no war potential. 
Without machine tools it has no factory system, 

Only machine tools can build machine tools and thus multiply the in- 
dustrial and military potential of a nation. 

In the fieid of world politics machine tool production might a~11 be 
used as an index to measure the drift towards aggressive -zarfare. Both 
Japan and Germany began to build up their inventory of machine tools and 
their machine tool production under government subsidy as early as 1935. 
It is just as important to watch the expansion of the machine tool 
industry of a foreign natiori as it‘is to study its reasons for increasing 
its military and naval establishments, Dr. Karl Lange, Director @General 
for German I&chine Construction said; "The conversion of the machine 
industry to war production tasks places extremely heavy loads on the 
machine tool industry, Hachine tools are required by the armamnt 
industry, by the vehicle, airplane and shipbuilding ind&strics. In all 
fields of the iron'and nonferrous metal goods industries they are thz 
decisive production equipment". Without machine tools, mass production, 
which is particularly necessary in war times' is not possible", 

In his 1940 report of the Vier.'ahrenplan 3r. Lange states: 'I&ong 
all branches of the machine industry, the building of machine tco2s shoWs 
by far the strongest u_nsv:ing. Not only the machine tool industry began 
its upward develo$nont at a particularly early date, but it had raalized 
the greatest increase in output, so that in 1938 it was about eight times 
higher than in 1933. Furthermore, considerable expansions have taken 
place in the enter;2rises, and in addition factories of other branches of 
the machine industry were to t. large degree ;2ut at the'disposai 01 machin< 
tool productionl'. 

1933 -las a defiression year in the United States and machine tool 
shipments for that year amounted to only twenty-five million dollars, of 
YJhich twenty-five percent were exported. In 13>7 our production had rise! 
to two hundred millions, or oigit times the 1933 figure; however, our 
curve of industry outylt for the peridd 1933 t.0 1937 looks iikcc the Alps 
with its pealis and v~~lcys, bJt the German ca~?vc starts at one hundred 
and fifty millions of marks, or $60,0@0,000 in, 1973 and goes up almost as 
a straight linc'at 45 degrees, adding 1OC,~OO,COO 8.1.. prr'year in arith- 
metical progression, with the results that in 1939 the German ;2ro&ction 
of machine tools WLS a%rost twice .the .production in the United Stat:s. 
The curve of German machine tool production for the years subsequent ii: 
1933 gives a vivid picture of an industry operating according to a .L?i7'1an. 

At the request of General %L I-1. Knudsen, then'tho Sirticior of tl-:c 
Advisory Commission to the Council for NatiorBi Defense, I came to 
Washington with Mason Britton in June l.$;/+C to organize a Xachine ri.‘ool 
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Division of the Advisory Commission. 21 those days there was not much 
of a plan for defense, to say nothing about a plan for carrving the war 
to an enemy. 

Lachine ,guns seemed to be in some demand, but it xa.s sug~estcd 3-n 
some circles that they could be made in parts shoots on sccohd-he'd miclhine 
tools, 

It was extremely difficult,in those days to get any impression that 
those charged with the responsibiiity of planning the defense of our 
country were coneiderihg t!le nossibility of the United States becoming 

- Lnvolv~ed in a global war. 

SO far as the machine tooi industry is concerned I tkink t>e so- 
called pool orders ,;laced thru the ,Defensc Flant CorDoration s:,and oj'it as 
of 3ri.mc importance in stkrkLLatihg the adequate production of machine tools 
for our wart~.mc programs. 

The ?ool order xas a, develcpment of the Tools Branch of tha War ?ro- 
duction‘ Board, or to be mori: accursta, of 6,he ,i dvj.sorp Corr&.$tce TV f..he 
Council for Naticnal Defense. 

Sarly in 19!+2 ~1ason Britton and I discussed the dcsirabiiity of 
placing orders with the mtichAna tool builders ahead of deiinik:: rci:ju:ire- 
mnts and thus having equipment a-i&laLle to rr,eet tile nctu& nc&; of the 
Services wiien they arose. 

Accordingly, the plan was subtittcd to 32~. Ihudssn atid he arra~~god 
with L%. Emj-1 Sc?lrLam of tke 2X for a credit of t:;irtL-five ::Lli.ions of 
dollars tc carry out the ?,ian. 

As originally conceived, the >ool order was place2 with the mchine 
tool builder and the RFC arced to take L7 delivery of the aquipm+2nt if a 
substitute purchaser wzs not r"ound bg the machine tool builder prior to 
ccmplction of t!le ecpipm&t . Certain i;rovisioris were made for stcra,ge 
in the event that became ~cce:;sarg. 
rated in the pool orders, 

Later, other provisiens xer6 ~ncorpo- 
such as cash advances to proviSe working capital 

for the machine tool builder who found th ia vol,lme of the 'kxusiness :?l-ace,d 
with hJm bogohd his oven resources, 01' greater than ortiiltir~r pl‘Ude!lie -Y,.OU~d 
dictate. 

The first 9001 order was for jO0 Pratt & Yhitney L!+l' Tool X002 Lathes 
of a model -hst @or to tk-3 ,modA- then ir, current ~)rocidction b;7 Tratt. & 
??hit ney . The lathes coverod by the 9001 order were built b;y the Usi.ted 
Shot i:achihery Company and did not in teri'crc wjJ2l ti-lc oner2tiors .of tke 
Pratt & 'I',"nitncy Company. 

I wish to call your attention to the fact tha.t +bn machincr; covered v-i" r&l 
by the first pool order were not specid machines for the ,man~uf<3.c9Llre of . . some xntrxcate plecc of ni2.i ur.;r t- K&teriel but standard to31 yc()r<i l&tk;s 
which were at that time in demand and whiih were needed for the manu- 

" ,. facture 01 ergs, gages, and tcJo1s, as those tx,ngs come before the 
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mzktifadture of production &chIncry and product. 

The pestion often arises concerning the type of en,&mer.t tr; Le 
stored'%0 meet emol~$er,Cj~,r?~~ire~~nts, and it is my feeling t&at first 

2 01 all~'si~ould come <an ,,ac&gatc amount, of stmdard. too1 rocm esuiomun+ -. 
Experience has sho;‘ln that a war is usuaclilg starte:! with the mil.i:,ar,~ ; 
crpipment of the previous war and then the race begins for ~F:-A -L;:~?cs of 
militrr~~ xzkeriel yti.th tile enemy sottiny The 
exprimxh3l work and the building of tile 

the pattern in maq~ cases. 
pro+9Lb / di L,?rms is carrix': on 1.2 tooi 

rooms, and zhe bull.dinizP 0" c' .b tools > ::Lgs, fixtures tq.iid ~pge.5 necessary for 
ptting the ncx model into ~3roduci;lo,n is a tool roo~m job. ;\ccL-,rdinpi ~7 La--J , 
the first impzct~ of a nerv ~~ro&~cCt- ion scheduio is on the tool room. 

It did not take long to .use uy the initial thirt,~~- five millions and ,J- 
we !,:ent back for more and recci&d an ndditionai credit oC scvu:~~:~-five 
millions fYO2i the' 3.?.C. 

“,,l-$& we li,rere ;.!o%-l-’ ,Lting on 
five hundred boKkxsr nro,;;ra:~ 

!JhC seVe.tl’~Jr-~ii~3 millioLn CIGllizT ?TtiditJ tiW 

v2.s inaugurated ;1n~l -SC asked the J;i.r Corps for 
a schedule of the amount and type of ec;uiyxxxS. ;vhi,ch xcxid SC rc.-~A.red. k-i' 
Tlhe ,lir Corks had no definite inforaqation and approached the ;>ro5?-cm b;?- 
asking the manufacturers of air frames and engines fc;r an inv erk or,:,? of 
their present equi~mmt :2.2d the pl>od2 cZi.or, CYr.)txin::~ XitIi ",!-at ~Cjl,ii~LY~llt . 

They then divided SOO'by the total proi?ction figure and ob-taintid II f:;ctox 
which xms used to nultinly cxjsting squipmcnt to obtain the toi2.l rci;uirc: 
for a production of five hundred 'oombcrs ner .month. Gbviousiy f.1: :-i.t ;,;>s a 
crude apyronch t.o C,hc ~ro'ole~~ bclcause it &.c: noLc talrc: ' x!t,o ConficL'c‘:;;lon 
the fact thn2 in many cases quantity proouction .$3ermits the us2 of an 
entirnly CZfferCJit ;, -t\;r?e of epipmcnt than that l-13 pj :qhc'Q rJr*&! C'i .<.y ‘ailj.1' _ .,_ - 1 Y 

., in srr@l lots, 

There xas a preliminary estimate that *,hti job xould rx~uiro a total 
of about fi:~c hundrc?,! ri I.lj.on do 11 ;srs ,Q f ,?a &i;1s -tsoi. s i an& t;pJ::.t I',$. ye 
wa 5 . suf.fi~Cie'iltly lczirkp t c/ i:arr?rk the D.3.C. asitiny for -Ihe nx:,e of the 
~ltimatti user. AS t. 1IC t Jt3.1 Ti [JUT C ri?y-)il'C,$c3,y'G e,i "uho recpiri;mcnts 0 f 

'. 
p r irx 

and S'L~JCOntE3,CtOrS 1-f; ?r?~s net possibie . cat that LlClC to ti;LL - 7 l,rhG ;;bi-: i&w. 
.contractors would be ? so \'.:e cc::~..>yo~~,?~~. 0::' t;Tyb 
'.. ._ ilundrcd r;'j.fty il:j.ll..i.oris as 
jyq=~si:nti~:g the ,i-~::u<.r~~~~nf, 3 0;' t:he subco.,.iitrnctoss 2nd E~SSU;;?iri~ ih[L[, -i;hc 
prime contractors xocli2 glade i,hoFr 5rAers direct for their no&s, IYC 

.pic;ced pool orders i:n such quantities and for q~:,-h 'L~yes of eo_ui~~ment L <"LA 
which in our judgmcn$..yould be rec;urired to ,-KC?'; the; overall needs of tile 

_progrnm. Later on ?'erdinand i2berstadt a:jTJ~.r.c~cl. the j.,Jea i&i; t:-:i: :p2chje:1r: 
tool srogram s'hould be on the basis of $30 much and too soon and p:2cti- 
'tally all of t!:e machine tool builders wxe ,qiven ~1301. tirdecs for abixt 
fifty percent xoro ec~uipmont th(an called for by their' i;rcsont monuf.zcturi 
.schedule, the theory bein;i, that if a ~manufacturcr ha 

' on 'his books, 
s a very dcfini:k2 nrd 

with a cash advance ,, he wiL1 do som&,h-jflg exj;ra :~scc i,.& to 
tiompiete ttx3.t order * 

: 'I 
.'i i ;r.. 
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During: this oeriod the machine tC)Ql builder ',Jils ]l&VjJg h!-s :m>~O!~ii.lGs 
vcith the draft boards, sup$ics 0-7. nlL:,tori.%l L LJ -trnns~~‘lrtat.iQs ,&:;:.j. yyjcjl; 
made on his:e;~,cricnccd he]..p Jj;p other j-ij.;;bs ppj~ri-t$ ilqd~~&rica ~,,j~ir~ T;;:;'c~E 
not oyer%tirig under O.?.k., but tk,e 0r.e tking t2x.t ;1~~<$'~2,$-3ut>.~ + ?i- +;?>e 
situation most 'v,r;js his i&ilitp t:, find ou. t -&a-t -t;:is r,o&ed, ifi r;h::f, 

* qxntity and ki3n. 

The peel orders 'ni:ipd. the b,ildcr ::cev his p1211t c~,c:?stin{; 2t c3y; 

cnpacitg, but it did r.ct soLve the probLi2r:: of what i;:z s to c~r~-~e f_i. 1-s i, L' 3 .;iAL L; 
sufficient &~zp~cc notic:: to ir~~c~&:;c!~tip 3llr: b.i 5 schc,di;lc, 22 I;lir&y,tc: 
frqucnt scilcdulz revisions tc ,?;,ce$ crit3.cz.i nacds. The -pool c\ r (', .Ty- 7;: .'; 5 ;2 
vrou?.derc'ul device azd 5% OC?rqJed ZEl,nJ7 ~d.r~QSCS Othel" thm kCC?i.:Lil<; t?iZ ,ZZCki!Yle 
tocl plant at pzak p3*dction ::nd prcvidj.3~ q.:ick deliveries for i;Z:c con- 
tractors turnial; ,out miiitmy rmtcri.~~~~, 

T'$.c,q the ar.:_-;j& ran out of .wxe r- ", ::rj.or to Lend-lx. se, L pi2 ccd. tkeei.r 
requirements ui-~dcr ~ocl ordars and i Iat& transferred tlher- to i.nnu-T.iiac:e, 
Likcwi3c, I p,!.accd.o~~Iers for dzeticni. 2nd i:lectricsl c&pncnt -y.+. je y: iic,:-e : 
charged against, the achine tool po~,l ,?,ccol&, ~a~ f,h(! "~:ols ~:-:::.lal~ ::J:. :: t.,ho 
only division o.f VwP.E3. xi-t> 2 credit 2.t 3.P.C. 

I yznt tQ ;yive yczu some fiyxes or, tl;e c0s.t to the nov.T'?-nmcct of ti:;,e p *-.c 
pool orders far .rr,"*chine tools. 

':'hc nool~crders~amou:it?d to a t&3.!.. of $~,~~~,0~1>13,i300.0~~, Ti:c p'L?& 
a(Jvnnce vp s $?Yfi + -” ,J.. J 530 ?Q\3 [TO , L ./‘. l ” , The 2 :$? .c. $;:ce;j jJl stoy2gc: $:l)i,‘:;~,YJ, r;K:O.Ql~, . 

,&lcs 03.5 of scora,yc wcri: $21, 00~,,3OO.Cj~~, 

Uklfiunt declz.rcil to 3irplus.~ropcr~~~ Bosrd $2,Oljg,~3:!c,30; cc5t of 
cancellations !~10,303,000,0C.l, 

There .wiLl b c cc~~c; sairJn:c-c: of the :$;2, ()(~~:lcJ 000, 93 y:Ji2j& rj.:& :: i:s l*n:;l: over 
to ":..k.A., but if WC i;-,r!crc ~::,ly::~gc, T~:D &-g-a ;z 10~s 011 2 ~2,~~~~,;);j::,3,:;~,~~0 
machine tool program of 2.1%. 

The csnc2112tions skould not SC ~:har~~c:~ t3 th6 3lcLn as t;-i::y i'dmc for 
the most yart brrx,$lt :~bo!lt by c!-anges mz,d;; by thz S&viccs nn:l shou.i.d 5~. 
charged to the 3crviccs; however, jxciuding the ten rnillio~~ of czncol- 
lations, the total 10~3:; on the p'iol orr',ers WI;C: G~/'1OOths of 1::. 

The cutting tooi. 7001 3rogrzQ5 shots 2 sLniLzr record. 

The ciltting y,oc!_ ;co3i order total zmosr,ted to S,~'~~,44;OC:O.OO 
Advnrxe payments vwc ~;~~),3~0,~30.~0 
Cznceliation cost 5 y~s,c;~,Q.o~o 
LOSS on ~301 orders n CT? 

l i 3 /o 

* 
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Not only did the ~l~~irg of pool orders m&c ;>ossible IriZSs ~,rc&ction 
of LElckir3.e tools and cuttine tool-- but the ;;hn iLl3Jred dC!~i~axi~..~ ?Jb!!c~ 
ncedcd. From i cost standpoint. Itichink the ‘r'ecord is :d51out prir:*.'.ld. 

The rate of nroduction in,crcase of th.:: m;c:cl:in:> tool iridu~t;'y zt::: kc I 
appreciated from the folio~~ng i'i~ures. 

1935 
1936 
1% 7 
1938 
19.39 
1940 
1941 

1942 
1-943 
1.944 
1945 

.t! ,q ~~,000,000 
13.3 000,000 J 
195; 000, uoo 
145,000; 000 

i&o: 200 000 000; 000 000 
775,00~0,000 

1,~2O,~~OCl,OOO 
1 i-60 ‘-\70 (JO3 1’” )L/” , 

L+g+, 100, ~iJl 
!a37 ,2 15 0~~8~ 9 

A total of ~4,el6,ooo,oso for the seven p;.?-s 1y3q-rgr;5, or %r: ?J.vcr2; ;c; of 
$7ci0,003, SC0 per yesr. 

xatuwi1y, t,he i.ncrca.sc in &&picnts after 1939 cnll::d $31 ,',l'. jy-cr<c.$ 
in c.zoaclty and XI i~L+O t.ha t :'w s cb i,aine:i .iri. ; _. SO;TiC RLC3.SGrG '3J. fiY.,.i.!?Ci.iLi 
assistance rendered certaix PAchine tool 'buildc:rs by the BritlL: c.j> -rl,:j :i':-ep. c 
Governments . 

i-Io:xvcr, it soon becars npqr-,rcnt, thst tXc rx.c~.inc ;ool ir,C:istr,y xouli: 
h2VC' tG be cxr?mrle'?. f,zr beyond the 1i.d.t 
nicnts and bil53iZoSS BTuC;:encc, 

30 L by J1cpm;--,; ,,&?c ,;'!;L";“ y,>rz-;;.1y&+ 
21li-j suyv~:.:-s iia~y-2 fiirAdc t 0 dcteyrLji._l:c; t$c 

Probx‘bic :fitur2 - rcouirsmxt s f:;r 51 t \:nes L I of lx.Chir!~ tools. 

p&-:qls tl^.is is ;i good pl>co t. 0 me L-ii; i 0 i ; y&& i: :n..c 0)-&y-n.:; ::!p?JC:,r r; 
conducted 2fker ‘?xlrl :$.r .I ‘,I’C,pc: of lit.?::e rr:;iu c ;: 5 (-‘pa in:-! (; y r *- - J ~ I Ix: cki ne 
tool roqiremcr_ts in Y3rld X.P II. The <)rf&y~r:~ ,tFLbnlaf;.icpA ,>f zy2:.<:hi~:o 
tool rquFremants "_ L-j T;l,p q p-f o&b 1;. 1 ( 'j CJ cI , ,> :i;h:tr; r:ne ;)c,!?.'i,,i> I s p?yyj,Li (;~,jj.pr? y;, j-.p‘e 
i$Q rate of the &ci;&c Tool Irl&13tr~ :;;hi& br&s u s ::,a~;: ,?%:&;: t.2 'ihe 

n . cid rorraln: ")h;l .t. !;j& 4, 11 GV~ IiTd ch 2nd ;/~>l ~CYT.? 

* As a result OP CUT ov>'n su,'\-ay o!‘ r;~~T-C)yj!.;C !: ocl :,yo& c.Li=,q .nt', ;3-p::b;2'cj.i 
. *seqA.rements, steps wxz ta:rcr1 t,o c~ncoura$;e L!l<:rcasc: of ;:ir&L; 0q72Cit~r k:y 

means of the Certificstc of Necessity, or :~cceler:~tcd deprecl::tion :>Ic;n, 
the Emergency Pl~ni Facilitg C:xk-act ,yL(j t'i;c j)e;c:lse pian'i "r V.? .:'a 1 '"3 _ in , A_ -,. ; rjz. 
Contr=lct backed up by 2 D.P.C, peel older. 

It would be a fr;.ne tt.ing if y;e co;i.?l.L: have :it c.ricc l$f..;i;-~yJ.~ ;;;, :;3,>(;& 
simply by rubbing a. Icamp, but thzi~, is not k>) (2 -.yqr ",;pyp@ ~;~~yxol^ cl; -:r, v.i 4 il . /I LA.3 
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The plant exnxsiori, &a: 
their met? was a~~&~~~ or 

t,KLcts. c.i.L%j tile pool orders I':crc placed ;,!?em 
iL-l;:icGtcd a:ld a5 thr2*, ';iyile y-y otba::r cou~~jc -y:obJld. 

have been subject to the ob j action, that much n eedzd :m,t.zi::i. and :km-~om~ 
were being tied Iup in crenting fzxilitios a;~il ~~~ckin~: t*ols";~~~iCl.i !~ii~~~t 

not be'needed. If rr:acl$.-qe tool ~eu,uj.re~~&.ts c0,4ld be ~S;l‘Oje&:;:d :30 thn5 tilt 
machine tools could be produced dur&.~ periods WI-, en t,Lfit, act ivit;; -xuL:d r.ot 
interfere x5th otlier programs it ~o~3.2 be ‘a fin:: arr::n~;omer;t ~m.c? cq.iivahx~, 
to the stockpiling of criticaL wr mztsri,zls. This of course; anul~1 ~1~0 
apply to the s~fiil tool 2nd u~ttbg tool incjrj.&rics j-n so f;r as s~~~,nd~,rd 
cqui>ment is concerned. 

Xost of the w&Lxe reqaircmznt s ~11 for rr&chitie tooLs &f s$aar&rd 
specifications, a,! production of these couid bc $::.&& ;just C&S ;7p:.,>y ,y.s 
instructions could be ser.t to t;ke builders , ttx.s,i27.rin~; v2lu~blc time for 
those programs requiriq only stn:-Lxzd rachix tr5ols. ?i%'i: those in some 
masure out of thr: VKL~~ ,y, the zir?cbinc: torj1 builders ;:ou:d bt: in 3. !;dt.cr 
position to h~~i?le the syxcial' jobs xhm they canlo iddag. 

I 

NOW the question i?,;.riSSS c cr:ccrni.ng what increase in in&CkiAC Jb (> ;: 1 i);; +; - 
put should be considered 2s of rlFdfr 3ny. 

In the case of Yorld !.'hr 1 $q~d &yld i&y 1.1 vie h::cj o\r2y f;T~o j-;c::rs to 
&,sp Up Ou.1: pro&&ion a$ thf; Cl;pCl)sC cjf the bcili~?:rSil’;s bC:II,.;‘C -P::: TCer?! 

drawn into' th,e conflict, SO j-et! s t&x a look :A $~OSG ;,aioc!s, I'c;..; i.:iaip.;:; 
th$r, the neyt time the ear may start with LX's Ad WC will hav-c i,r> :;L,.:;i our 
industri:.>s fron; scratch: 

I.913 mchino so01 prol&xction ~2.5 $ &,&K2,~3C3 
lSl4 <;. 3~,yJ-J,~~~:>~ 
193-5 1'::3&j 30, c:xl~ 
1y h 
l$i7 

“.r/J,4:m, i:x 
::;1(->g 

ly3.8 
:t 

!m'y ?;(),~ ,/"‘ , 
c,j2L?+:)t yq, (;(yJo I 

The incrynse fron 1914 to 1917 -:~as hrge1y fcr t,hc: xcou~t of 3rivatc 
industry working for the AZ.ics, i.e., %-&.end, Fxncc; It,zX;:, F&s&a 2nd 
Japan. 

I cam to %.3hiqyton xith the l.zte C%3or+gc E. Biwr~vxthi:r er:rlg in 

April 1527 to set tiy the i.hchine Tool Divisjon of the T:cr In&strics 30x4, 
or as it was knoxn at thz,t tirm, the IYunitions R,nrd. 1 icrwc5.n tcl;j' got 
in touch with the Crdr~xce 2epnrG;i:~nt concdrr.ir;le, their macl-Ar?_e tocl I:ieeds 
2nd found thxt they had on ordar one sLWL1 milling pi,zclzix 2 nd xmci 3:-E 11 
universai grin&fig machine. J&cr a~-i-~r,y;ing to h:ivc t$,o s:: KL:bchi.:;a:s J. 
deiivercd at once by diverting rrzchincs'cn ;)rivate c:r:"lers, I irq~.irc$, if 
there KLS anythinp; else required and ~1s told Lhat a ccr&,d oi n;:;l~ii~.g 
sand was needed for Xtertown A,rsorx.i. I crrmgcd -d.th thi; ikxL.c~~~ca,ri %iil- 

way Association to expcditc delivery of the ::ind 2fic.j went i00:ri*j;2 for i:;ore 
urgently needed equi~men"l and w2s informed that if the thing ha;3pcncd th3t 
WC' feared the Ordnance Department would rxed fifty typewriters 2 r,(j 
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typewriter desks. So you see with the country on Che verge of war 
there was no authority or funds to enable the~~depa&nsnt to anticipate 
requirements even if theg were known, 

1. 

But ict us ta1-E ;3 look c-t tl;b f'iqlres a& see -J$-~:.,$, t,i;.;;z i:c;il ~~5; 
From 1914 t 0 .l?lP; the, autput 

. 
of machinc tools c.x~,and& 

t0 ?220,600,000 0r roughly filTc h~::r~~: pc:rcont, poLl 
industry indr&sed, from $?'30,~50,~1~~~ to ~:&,,3%~,Oc)3;~3~ 
hundred and sixty nerc ent . 

from “&i,, 5 .,~O,‘~~~) 
‘; p7c to -7) j 15‘42 

Or ,C?“b oLl+a six 

&cor&r+gly, 3.3 i% is neccsscry -to e::tpTe:ld :;z&il-L;a tool pr:::duction in 
tim of viar five or six t.imos ti;~ o~acctirx outnut, it -go 'Q 1 ;j. .~'?Z.,j 4&b:+ 1 .I-' 
pool orders, Coi2.l.i?. be issrisd as cf 'Ii:'! Day for at least; t:i;&e ti:.: rlcyrrp- 
;zacetinc toroduction 01 standard rxchinc tools, thus 33xittini; th+o mzcbi. 
tool build&e tc , ia~b~y;diei; ei;r tc&e +/he necess::yZ; st,e;)s' to ;;;:;,(-&J fy;cllitic 
to moct wartime recuiroments which seem to average f'or the cntiro ~;ir 
3eriod three tj.5es the :lor:nnl yxcetj.ae 
to the declaration of l:#.:?r. 

shi~j:jmcr;ts (j.f .t,J .c J,Fc~~ ;j(J& J)jqi@r 
It mu& be k+t in mind that b&i; in -:orld T:,:> 

I and '.'Torld T'Jar II it took tho ,zcXino tool intistry thrci: j:-ox-s ts a;;u:!,l 
the ELVCr2ge r3tC Gf gTO&CtiOri 02 ti?,e 7ir2F ,ycars dU0 t0 i;iitic:l dt:lr‘.J- 51: 
c;~pendi.ing the industr:i. T,ikic most, production ~curvc:s, tl-ie $ro3~ctio:1 curv 
of the machinc tool industry in i&Tie of ~,y~~ is beio7,:; tj:,; d ~l-:icA l& ,<.a r v c for 
several yezrs . 

By Illacing oc,oI orders xith 
buildc&s as of llpl 3q7 

pr.:r_:ticnlly 2.11 estnhLishcd m:~chir:a tool 
fo 1 tilr ii c cy kTL$ ,$ their il0IYiC.1 pcac&inz pl'o~j:: oti.on 

standard .;.i.achinos, .3 bXit!.Oc~ iv~OU~d bc: CrLqt Cd i-+&rlSt fUt:'l'i. r.+~iyJ:l~>q~ s 
The mxhinc too!.. builders rrouid be given 2n op;jortunity to in:;-C:"so their 
fxilitios and orgx~izaticzi, ::nd b8y inczx2sLng the outnut. of rjt:i,-ld::"J-d 
.rxxhines in the czxr1L;~ dpcriod of t,he x:r, canzci.5y r!ouId bo :ivaii-lb.Lo for 
handling the specir.1 mxhin\:s &i cr? their :r;;sLcifica ticjros 5 ec 3*?Lf~ :L V2il.~L~C 152 l 

Furthor pool ordcru WOU~.~~ be i:;.-.:: ~cd (:':: t~;e lYXi;JIIrC2~?iS~~~ S I .G i:: c pti2;1c cl e::, -f ) 

In the past WC have found that when WC got into the l^;ar, considcrabl 
business hzd been pi,a.ccd for foreign accounS p..n.,q it :‘,y recoJy;~~!y;~(: Lizat : 
Of I'~$" D<j.;,T ,211 fop:=ign s>~ii~~~c;Lqt 3 , e::CCy,:, jJ 3:' -t: l::C EL C ~<)i>.n~ 0 f ;;)A & A<l?Ljjes 
as WC IT-,3 hem?, be suspended 2nd th::t the machi,nc A~~~;~ bLli-L.ders be ,~~:s:yerj 
to furnish immcdiatclg CL coqoicte Xst of .xL1 forcig or:ders OY: tl~eir bo< 
and a.11 foreign slhipsents 2~~de during the p:rov~o:us ninct;J 6.::. J-s y.T$ t h i; )] e 
name of the customor, Cou'?tr3!. of de&in,-Con, :j::.t, g of 5 ;-iv;p.yiezt,, gpLi:i_<: 3f 
for+Ja,rdinig agent and pcr't . ~quixxnt tl-,us :ib.7.~goUenbFL& 5s J:~;;.z =;~,q,ii;.:~l~: t( 
prix contractors &thcr thru 2 .nc=ofiat ed I.> s?.lC$ Or 'OJ? r.ic:',iiS Of 2 CDJ1L>F;T;21 
order. At this tt:.c tl>eye ir; consj.&yeb<..e ,2gii;,2tion to h:.~;e t:-;:: :?cr;~jcc 
nreservc ln stora:sc a ver'- liborczi ameun,t 
machine tools. 

0 17 go vcrp~.e~& o:ynt& zd y.jlu. s 
TPie my!be'ia of tools b;,ir,g rct~i.ne~: by tF--.r; S~~rv~.:~.~ .i s 

wholly inadcquctc, it should be not less thx 2-O;; of wartime produ.ction 
or ,a -mznimum of 100,000 tools cr.r~2fuliJr ~&OSOll. Th.0 type 0:: eq?.f.":!rtr;nt 

. . g0Xlg lL?t5 SCl'c2'0 19 ill iiL~~.LIl~~7 CctSCS ju St the lcind th.:lt 3$L~l~l(~ be :,t, or& 
against zn emergency, 

4- - c 
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I (41 assuming t&t the 1r:tcst tJp2 of small .xxis manuf~~ctu~.ir~~~: ep.ip- 
mont along with the ammunition oqui+, +nt :vill be rctainod ~lrld .thnt th2 
gdVerrz;r.ent arsenals 2nd gun shops will. see that :LI;IQ~~ efqa j-n:;Lq-& for -:?;i-: 

" mzw2f2cture of C@illery 2nd cmwA.tion is in storage. IIoxyJ3r, .r '.J: 
thi~n!!ing .of.other t&es of ea4ui.-oment W,ich is e:+en sivc and t$;c.s :L long 
time to buil~d,' such 3,s ~. h4.rn.uli.c ,znd moch~nicai presses lnd testin:; X~c:C,p- 
ii-ient. 

,'. e: 
T~~hcn the pl.%ns for the'tv;o-occnn '&vy got under y:jsy, I s:lt, in :' 

meeting of hes.vy forging mzndfncturcrs ~czlied together by the ihvy to 
consider thr rccuircmonts for ??ro?ciler shafts rcauircd by the ne::i .orogra,~~. 
Having in mind i&:lt the eouipm~nt for !~nndling these l:~r=vy for;;ings~ :;!o;nId 
also hsve to tckc czro of forgings f,or guns, tie rods for for::Ang and 
extrusion $rcsses, forged. vessles for the CliEXiiCSl 2nd zjetrfii~u,il in-!ils- : 
tries, etc., I inquired if z~.$Le flat die forging eqdipmon'; :i;,) ,cs q v' .f I,>', 1 p kl ._.- -.LLu 
as wA.1 2s the noccss&ry turning 2nd boring e:;,uipmeni. 1 ,'F s il-. told that. 
nothincf WCS needed.' i: -I~oi!rcver, TX ti~~+studiod the boring 2nd turning 
operations. on the ti;;.dy shaft job and com~ndeerod borin:7, ' 3-12 -~YJ rn ii Li~: z~:~lu in- 
ment just being ccxpieted for the Russinns znd iator we found that it :iss- 

.necessary to place orders for hydr:..ulic forgin,='$rcsses. 
T m2de 2 recommendntion ,that the Service" 

AZ; uyly ;iL. 1935 
i;l :?cquFro hydrzuiic fcr~;ing; wccses 

when, they could, get such equipment at rock bottom prices )vi.&ost ir:t erfer- 
ing with'jnything except a '?.P.A B progkrr~ for r2ki.n~ le2ve.s. 

., 
In ,&he crxt? of the n~luminu KI and magnesium pro@~s, gre?,t strtss -XS 

l&d UDO~ the crestion of'plants for the production. of vi.rgin i~~t.*:l~ out 
little-consideration,was given-to tho tkpe' tj$' equi.n.wnt r+Jircd t&c ;:-::kc 
that KEt21 2vzilnhlr3 to the manufnche Gf air fr~~~~~s for our c,xp.'3ndir;~~; 
:czircrsft projiroms. 

, 
..: ,_ 

I knew th::t' we did n.ot ha-~? ir extrusion equip&nt, in this co2ntrg to 
handle the rGqui.retients X-I c,?llad th:: attention of th:z Alu.r::.in~~;~ *:.nd 
M~gnesiun section to tht fact; After considersblc j?t;rSUCLSii)il I fiK,lly 
got a letter from thtit, section to the effect ^th::i they ;.~ouZ.d soonso: four 
machines, As similar m~chinc3 were required for cuprc+nickcl &r?d?cnz;i,r 
t6oc.s and ammunition brass , I took ~2 clxnce 2nd ordered sixtcan c..::hincs, 
eight of two thousand ton cagcit.:y r.nd eight of thirt,;r-si:>: hundrc!:. ton 
cqxcity, all with piercing C&.;u:ipment. Before the pogran was over 
appr0xim3tc1y cne hundred hozvy ext-rusion presses :;:ere inst:_lllcd to z;cet 
our requirement;s. " Thosc~in.i.ti21 orders s.:"vt& til;)Cilt 
Algmiqy . . and; b";,ign;:glu,T yl1-ograri; properl;,~ 

a year in get tin,-, the 
str.1-t 22. 

This extrusion ?rc,ss storer hns :: 
the most experienced firm in that 1F:e 

fela intcrosting .:;itleli,:$:5; . ;2rob&l,;v 
;:>s the c';cj-;loem,yy :.:jl&;c~&?:; 

Cofrpang of. Dusseldorf, Germ,s.ny, v;ho hsd :?n offine in Pi-t'; sburq ..' -- ' u 
the Stinnes re&ime, trio '3rothers ~JT the nome of ;.oe~g 

. .ii'x r2.n;; 
c'ck.zinctj c.oL?--ri:l 

the Schioeman_piant 2nd later when Hitler came i&o po~cr the;,- f'~rl~: it 
of 

edvisabic to tAke refuge in IQl~nd, 12ter coming t0 this COuntry, 

0, - I 
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Ai Schloeman in-Pittsburg and the Loc~y brothers had the 
information that we needed, the order was spiit between their?, the actual 
construction .of ,thc equipment to&e subcon$s.:cted, This arr;:n~;enicnt loft 
the established source,e~ of supply in this country avc.il:zbie for other 
requirements.~ .' I 

It X?S nccessary,to havo.thc +owy Brothers incor~ornti in this 
country which they did under, the 'nam2 
to work out.a 'la 

of Hydroorcss and it was necessary 
plnr, erzth the Tres,sury to have S@holxmn operate under 

blocked fun+ as the Treasury officials felt that the connection of the 
Pittsburg office with the parent comp.eey in Gcrr;~ny was too closu for 
comfort. Eowcver, both concorns did a very ~xccllent job in carrying out 
their contracts, 

Along with the extrusion press reqairemcnts WCLS also the ncer:: for 
heavy steam drop hammers for forging ~aluminum and magnesium, which came 
along,when steel foundry capacity was extremely critical. 

Advancp planning would have got the heavy steel castings for this 
sort of equipment including forging machines instead of sending the steel 
scrap to Japan and thus introducing-a scrap shortage when we were dcspcr- 
,ately in need of material. 

Recently I was in Japan as a member of the Unit.ed Statzs &pcrations 
Kission and investigated the machinc tool industry. Japan developed the 
machine tool industry in Japan proper (and in Manchuria thrru the Znibatsu 
or Japanese trusts and encourAgod .oxpansion thru monopoly and ,a 3%c?rantee 
return of 10%. Sally the industry was negligible prior to 1935 when 
JaDan went into Manchuria, but .a rapid development occurred since that 
da& and z very considerable nu.mber of the pinnts wore built subsequent t 
1940. Bombing destroyed loss thz&6$ of the industry. > 
. 

In I@+nchurin I incpireh concarnin,g the uec of carLmt&mrbidos and 
was told that fn the early days of the w;sr they were extensively used but 
had to be abandoned when tne sup.?ly of suitable: grinding wheels from Japz 
was stopped, so aiong with stockpiling machine tools ,and cutting tools 
should go abrasives which arc of major importance to present day industr: 
processes. 

The Germans alsc started to increase their machine tool industry in 
1935 and by 739 it wx in,the.$ink, 1. 

l 

Gages and measuring equi-mcnt of ;! univtrsal character' should bo 
stockpiled against the dCLJ -V v&en they will be needed, ifi great quL.ntity. 
Having the standard measuring equipment on the shelf will pcrrtit the gag 
makers to concentrate their efforts on the / sr~cci~~i ecui-r;irDnt whi.ch .?j 3 p *- 
always critical. 

Ey experience with machine tools in two ‘vvc:rs convinccc mc that a 
civili.?n agency such as the "Yar * Production Eo-rd resnonsiolc for the 2 .." 
development of sources of supply and the allocri,tion of mcterio.1 and 
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facilities, cooperating iuitli, but entirely independent of the Services is 
a necessity. The Services shouLd be plenty busy devoio;ping the tsctics of 
war, determining t.hc type znd quantity of material needed and the timing 
o.f the flow of military m-atcriel, I mean actual. timing in COIXlGCtiOil -83th 
n well developed plan of having the most important things come firs-t (2,s n 
matte'r of actual military necessity and not to establish~ some sort of a 
rqcord for promotion at, the exoense of life 2nd property, 

'A number of outstanding issues are rc::dily rccallcd where the services 
insisted or, curt,ailing programs which ~erc sponsored by the civilian 
planning agencies; programs which later events proved were vital to the 
riareffort. 

b 
The &aritime Commission, while establishing a record for shi?a, did 

what they could to scuttle the building of the Big Inch and-the L~L-L~- was 
very late in roalizins the need of a synthetic rubber program. T-i&- 
idea wizs to make people walk to work. Even the top f"iight Army people 
spent a lot of valuable time worrying about the comic strips. 

In World %r I we were asked to Lap out a piznt and dovclop ec-uipmont 
sources of supply for a plant for relining guns in France, 

?lhile we were on the ,iob a Uzjor showed up saying that he had been 
assigned to follow the job through and that he would appreciate it cvcr so 
rich if we would rnctke R special effort to Mike the report attractive and 
well illustrated with photographs of the equipment recommended. lie wanted 
to present the report personnally to his chief. I':e worked night and dny 
with the.man nt Uatervliet and thz Naval Gun Factory to .get'the report 
finished, and dressing it up ;vith photographs we delivered it to the Major. 
About two weeks later I met the %jor on the street and asked him how the 
report w2.s received. i!e told me he had not turned it in because he W.S 
waiting for a :~:orocco leather cover from illew York as he hoped the report 
with the ornate cover would be.the reason for changing his oclk leaf from 
,bronze to silver, 
they are expansive. 

I suppose .we will ,always have ":~l;ple ~olishcrs", but 
. ; 

Another thing that made a great impression on me during ":orid '1'Jar I 
was the shutting down of industry by the Fuels Administro.tion on the fuel- 
less Mondays, Vhen that hap?encd we got in touch with the Secretary of 
?'Jar and explained to him that until the Arm47 and Kavg hzd their plants 
equipped with the necessary machine tools, it was folly to shut down the 
machine tool plants. The Secretary referred the mntt'er to the Chief of 
Ordnance who said there was no record in his officc 05any machine tool 
requirements and it ws only by pleading with the Sccretnrg th&t t?-Le Tlznts 

'were kept running. 

I mention this only as a sample of the vigilance necessary to keep the 
production of machine tools from being curt,ailed by people who do not 
understand production problems invol<Jing the use of machine tools and 
metalworking equi$mont. 
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Another case ,of polishing the app1.e was in correction liy'ith the pro- 
duction of the French 75 IXI, fieid gun. A. J. Baker, vtho &Ii"ing t?.r\e Last 
war vms with the British Purchasing Comxission, was a member of o'z grcur, 
in %orld %r I. Baker nnd I were asked to sivo m opinion as to whether 
tkLC2y French 75 could be tooled up as quickly as L9IL.6 U. 'i. l"icld zun. Xe 
stated that there was no di fferencc as vfe could furnish the cquip,?eht 1s 
readiiy for one as for the other, Ye 'were rpickly excuaec! and lztcr -:Jheh 
I ,inquircd if we had 'done soothing out of order I; XLS infprmed that 7:~ 
W?re expected to sny t&t the U. S. Xodel :xas preferred mther tkzn the 
French 75. 

3 
Yhen we started our defense -program in L91+0 we found th>i: the Eritish 

and French had zhout half the zachikxz tool capacity wcrkinS on, -thair order 
and later as our 'dei'ense progr~'ncoded,cq~~~,~ent for pm:;@ d&ivory, it 
was hecossary to raid 'the' British o'rdtirs'. That worked ?rctty good for us, 
but of course ws an Fnterferencc with the British plans. On ono occ::sion 
we ihad a request froc the tank section, for 8 ~nnchine tool to 5, tr::.; '$[- .y;-vt'z T; I 
froE the Eritish &d the Army reprc‘sknt~?tivJc ~ccox.:e,qded +.,ht t.;x r*o::~~(;st 
be denied 3s we h?d plenty of old tanks for training znd certainiy kA no 
need for tanks, _. 

'* I mention this to su.Dpcrt a ?Y,, -vious observation that the tire and 
talent of the professional men in the Services should be sp3t .:.n lookir~g 
formrd to dete?k.r?e what they n&d to v&n a vxs cmd vjheh they nz,cd it ahc 
how much. '&c the tabLc sh~uid stzi-t vdth the rtssugtion that tk,C: 
necessary mchinc tools vfiL.1 be nmil~ble to turn. out the .&!it::r;r miterit 
in accordance with the r: +-an. T?iere will be' enough troubles t,&-iq cr;rc oj 

changes in Jlxl 2nd chnges ~JT :rns and zrmzmxt withou+ ar,y :>dditiorlal 
ones due to l?^ck of any pim. 

Along in 1943 ~o~T-I~ of tie people iK the ArKq ,:nd E;-J,, sot, tile ik~a. 
'th?t the nscii5no tool. industr, 77 'n;:,d. f~(MLLled its.r;;iss.i.on ,and :\c;itrzti.on VIZ 

&rhc$ to“chxlnci contracts for.'tiarious things oth,er th:+.n .mch*nc tools 
into the plants, Likcwisc, the seiective s&vice pco?lc bcgzn tnking men 
avrwy fror?,' the rxtchinc tool bujldors. Tint vr:s :: serious ,mktcliro 3s kiter 
events mply demonstrxtcd, ~rticularly during the '!Battle of the %.Lgel', 
that the ,mxM.ne tool industry should .not be written off vihile a 's:ar is 

' still P-I progress. 

Another bad nave on the part of the. Services ,VES the sondin,; out of 
instructions, to 'prim6 ,gmd su'bcontract.or$'+ have nij. 0,f their Z?dWS 
placed by'a certain date. : I 

The instructions were. c~ert&.nly ~~sunderstood,,b:;r~.thc contractors wit 

t,he remit that the,.mchine tooL',industr, 'V w;:s flooded with o ?dors viS.ch 
were f0LIL.owed.by.j flood of cance,Li.itions, The tvlr;ole industry iiorkod. 
ni,ght and day for'wee$s digging but fr0.y; under an avaLaA?cho of p::?tir ITOri 
and bringing opdep out of'c~~nfusion cox~pour;d&i by .that ill-cdvisscd 
directive. 

,.: ,' : 3. 

., .’ : ~’ 

. . . 
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The problem of the macP:ine tool indUstr;r ~$26 to secure accur~!te in- 
formation concorning what was actually going to be needed. Instead of 
famishing that informatisn it w'is 211 too common in some :.-u2ters to raise 
the cry tht machine tools were z%ott&eneck. I know of no.importnnt 
program that ~‘33 rctarded'by a‘, l.&k,.;of:~&i.ne tools, The'!%chine Tool 
Br~~?ch of the i-. '2~ Production $o:;rd actuaily hnd to set co .a police i'orce to 
?keep contractors from zccopting‘dcliverg of eqxi~xtent before they h.xcl even 
started nor!': on the buildings and som cf the Services had t1jei.r own 
SyStCXkS Of b.OS.KiiLlg JEChiJl~ ,tOOLS.. 

I. . . 
Anoth'zr common cry was 'ti-6l.i. the li~?chine tool builders were so&zing 

special consideration. 'If any such consideration was sa&t, it ws onty 
bec3Use of n firI?i conviction th2t first things should come first. 

A mxM.ne tool can be used to x+ka shell, but if you riced :: lot of 
shell, then use the m:*chine to make ,mxchinos for zking shells, Th-tt is t-2 
fundamental principlti :And special considerntion should be given tic i;h> 
industry until the ,3ervices c-n be sure th2.t they have al1 ttc rcch:.l.nc 
tools the;;- nil1 ever need, The Services shouid be willing to t&c 1Ul.l 
responsib~iLity for ,?ny shortage of machine tools and not pass the buck by 
calling the industry a bottleneck. 

There are a lot of ti7jrgs t,hat c~'n be done bv the Services to speed * 
up production in t.2z.c of war, Among such I would list the folloaing: 

1. Erinp the ix~nuals of practice for rriniticns namf~cturc tzr; to 
dzte based on the best practice at the ~3. of the anr. For ex:xq:c: '"2x$ 
was the best practice for producing rtrtiller;~ shsils? %3-q- of .the 
ocerstions set fortk in tile m.s~Ual on the manufncture of shall wore 
obsolete long befori: the end of the war. 

. ‘2. Bring the pi-xcticc up to cl25e or, ec,uip~:~t b::lx-xec! for i-xriirxm 
production. For cxqle, the daily production should be based on ~2.1 the 
.eqUiprGnt being bT+sy :, There s!louLd be enough- qJipmer:t .on the r;lo-$~ 
operations to bAc.nce out the f3st operations. This ~ou2.d ,sivc the .YEG.- 
mm aver2.11 production with -tl?e xinimm riuiiJ!x.r of ,pxchines. 

3. Promote research in cutting tools nnd ,xt;eria.ls silch 2s are 
carried on at California Institute of TechnoLogy 2nd the University of 
Kichigan. . , 

4. Study the fiscal practices of the past war with a view to 
eliminating practices which are conducive to del?.y in the placing of 
contracts. For o~~mple, rcqego,~iation and ~~n~o~.la%i~n prOCedUres~ 
Attempts by the ill-informed. to .chan,gti long- established tr::4e pr,?cticcs 
in time of 7~3r. . 

5. Develop emergency ~rc~~lations, For cxxxpiu, the plan of I?, 
Baruch to freeze al.1 price‘s including rents 2nd wxgos~ as.of I'M" Day, 

. 
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6. %ile the prxcticc of comrmndeerin, machine tools froc; one plant 
for the benefit of another WES novcr a irrportant frctor, 92.11 2 mchine 
tool census would be of some vnluo ‘znd i- &, ahxys suggested ?.ft zr YJZ .x-c 

well into the war. 

7. Study scct~l-ity ixcasures a:ld cii::iri:ites the p~c&.lcss waste cf 
barbed wire 2nd guards, 2nd great du&i.c:~tion of uffiirt bg the cm~ious 
agcncics ~11 striving to build a big orgmizntion, xith catching crc~ks ,as 
a side line. 

8. Bave industry comittees study the elirairirztipn of critical 
materials in design of y-r fi,TJ';criel * * I l.c., substitute @in 'box%q:: for 
precision ball bearings on rndio diz1 shafts, 

9. Stock$le .such things ~1s stmdard nnti-fricticc bar.in;;s ::nd 
design for their use, not for spi:ci.al boarings, 

10. " Check designs for standard coa;,ponents. For cxxpl;‘, use stxd2rd 
size thermos bottles in planes, not ;ic 3peci:21 size for rich i:odsi of phnc 

il. In the case of pool orders covering StcXlCb~d r:i?chini? tl)olS, 
reduce the accessories to e ~2iniziiii.ir P!ot r:il <;,nrine l:,ti;<.:s flc:~:;cj thycc 
chucks and not 311 turret i?thes shot&l be farni~iicd wikh both 5:z.r . ? yL[-l 
chucking equipment. 

12. Investiga.te fixas of sncoursging I2bor to o;rjeKto .y&:!. w::rJ(ing 
eqiiiwmit ::t its full czpacitg, Gurinp tbc last w2.r <2 tbir;j xx., 4 . . I 

,toois :AJerd purchased than were needed ?or unrestricted prodaction. 
rr:;;chme 

: ' 
: 13: 'Stuc&the emsricnc~"of the iizst wzr from: the stmdpoint of 

elimimti&~ tk,q w~six of tize u&.z.ily eqioyed in,deterEAning i.h~: field of 
action of the Services and the field ci thz ci.vil.im n;;cr.cy SC c3 2s thy 
',^Jzr Industries Board; 

In the e& days of th e ktc .war I n&red 1.2 p 3z,ruch, wit, k xh or.: I 
yro&ed in ~'forld &_r. 2, yihg' there rpii.s $0 mlch pionzsrir,g [;&in?;; o;! iii the 

.&m&es and.jn R.P.B. Eij s2 id it WRS 'occauss t.i-:are was onlv oy12 :;x in 
T&shin&on who could rxd, ;t3 the proccdijrr,-s to ,i:e fn:loxed ;Wri all set 
forth in thG final report by the Tar ?ndustrics I?s::rd. 

Ln Tforld Rxr I it took quit;c S~KO tim to tstahlish the field of 
authority of the Services nrid Of the T'kr I~~~C?!~:;t.~ic;~ 3mrd. -..i "/Orld A,:2Z? L 7-r 

that bnttle W:IS fou&t n&.ti between tht ,servic 3s ;I-& tii Q 7Tc21q Pro& ct.4 0:': 
Board. Fimlly, the Assistant Secretory o' 7';2r ziid the Under Sccrc-tr,ry O: 
the Navy issued i~~structions or! 2.rch 16, ;c3/2 gofiFing th c r6Lntiori&.?i.~; 
with the Tar Production Board. I think t'mt, str;te,L--in+ cm b? gp,<y.:ill;f 
zccepted'and perhq& improved upon. Cyrtain;;; it c&q be :issuned t52.t Vit 
cmr type of govcnm.ent there i:rill be ;? civilinn ;;;cRc,:T ~orkir,;: i;i_?t- the 
Services in time of war z.nd it is 3 xic:~2 05 ,ti.ix ?ricl t,- Ilent tr:. try ifa 
nullify that agmcy. 



?JKle this country has been the greatest producer end user of n-aclr.ine 
tools and metslworkixg equipment, ::o Ziust rsdize that nuch of thu ectal- 
working cc;uipEent of Germany is goin% to Russia in thf: fcrm of i-t~~~~,rntions 
and restitution, and xe must keep in mind that ml ch oi" the vsr;,- kz:,?.vy 
equipmnt of the wry latest tme will find its wag behind the f'Iro:: 
Curtainfl. 

Next to your chosan grofcssion, the m::chine tool intidstry nimd.d 
hold a prime interest for yoti gentlemen, becmse iC, i.s the basic in&stry 
for the production of the tools of ~-our profossioc, You should bc t!x: 
guardinns of the mchinc tool industry, alert to set that the ::;tcSnc tool 
industry is not allowed to deterior:Lte in this country &.e to pernicious 
legislation +xi.ch would stifle its growth 2nd ret2:rd its development . 
Unless backed up by a strong and vigorous cachinc: tcol i.r,dust~y, $hc Amy 
and Navy cannot fulfill their 3ppointcd mission of defcndirq and pro- 
tcctinq our country. 

",a-l~t I have scid to you my sound critical of the mrtim pcrfarmacc 
of the Services, but beiicve m when I say th::% ' ' It is lntanded ,>s cm- . , . . structlve crrtlcmm 2s I an a ,pat cdxtircr of the rxm 1,:+: 0 rc. kc; IJ 3 c&j. r 
Arrmd Services, If I speak in p::mbles, it is onlv to point iI> c'&tzin u 
situations where I think improvemnt is possible. 

In ciosing, I wish to eq~h&sizc the ftlct thrzt war ?t best is 2 -m,ste- 
ful business znd such being ttie cc~se, j-2 is ~su::llg detemined in fzvsr of 
the side that xpproachcs it xz 3 prodigal, root in the smse of being 
wasteful, but as o1?e who hnving thoroughly pl::nmd the lo$sti.cs of ti:c: 
operation, shoots the works. 

I m quita sure th'?"t wars 7.w not won by misers. 

(10 Dccwber 1$146---350)~. 
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