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The in~sb,y e~#oraccs a%o~t 250 companies, bat many of 
these ~me ~xt~emol ~ small, s~ some of tncm only mske en occasional 
z<chi~ tool, so thst wc mov s~v tb~t the distinctive machine tool 
b~i!~i~\~ comp~m-s nm#oe~ ~ :~bout IS0. Some of thes~ companies are 
of co~se c uite large cmp.~oymng as many as 5,000 men, but the 
average coipany re%oresonts a:i investment of about $800,000 
en©!oylng ~bout S00 to 250 men, 

[he i~oortance of th~ msch!ne tool industry, th~n~ does 
not llo so much ~n ~ts size as ~n the c, ltlcal valae of the service 
t~at a goo~ m~ch~_ne tool can re~der end its f~ndament~l importance 
~n ~ country so largely given over to mass product!on Economists 
g'~no~Jlly ~t%te tn% t~Je ~cn~ne tool ~nd~stry '~ re!arise impo~- 
t~,nce is c~ ~iv~l~rt to shout ton or f~fteen times the normal size 
~f its s~dcs occ~u~, of zhc ]en%%h of time thst m~chlne tools ~re 
_n off cot_re use ~ ~ oroductlon. 

Yost mcchzno tool com~janzes arc o~,mer-msa~age6 Thot ~s, 
they arc o~ned b~ oi~c man o~ s sm_%i] group of men ~,ho have been 
brought ~? in the hu-~ine~, ~,ho L%ve spent their lives in it, and 
nre tho~oug~hD_y ~" ~T-I! ir ,vlth th' v~rl~d problems involved, ~hether 
it be L~ ~ua~h~o~no, s~os, c]e~3gn, or m~ss~em~nt Some of our 
pl%As ere no~, oemnf operate@ by the thmcd %nd foarth generations 
of th-~ forander~ o,~ fsmil~os 

The solo of n~%ch]ne tool~ is hom~dled either tnroug_h 
m-nbzno tool de-i[ors, ~ho ha~o staollshod themselves for the 
purpose, or by dlrcct se!liny. Trio m~emlno tool de~O er usu&lly 
b~%s thc exclusi¢o ~i_~it for the s~e of ~ever~l different lln3s 
of non-co~0etitivo nachinc too] ~ mn the t3rrltorv in which he is 
active his s~Iosm.n ~re thorov~ehly famillar ,ruth t~m pl~its in 
%h-~t dlstrlet, ~ud usT~If h~w a shop oi toc~mlc ~ bsckground so 
th% they are in Oositmon to odvlsc intelligently , ith their 
castomers on manuicturm~g )roo3ems An ou+st~nd~_ng advantsg9 
to tn ~ ~,cb~ ~e tool in4ustry of se!im-g through deoAors is the 
f~ct ~hat ~ m~m~f-cturer co~n i~_ thi~ v,-y t~ko ~v~ntage of ~Jh~t 
yoJ might c/[l ~.n exlsti~Jg sales organization ~vithout going to 
th, tro~o]c onA oA~onoc of emoloym~ his o ~i ~on (~d tr%inlrg them 
~nd sending thep out into the flo!d. 

Honey.s, ~Thcre there is ~ concentrated n~_d-et, as there 
is in th City of Detrol%, fo~ most machine tool buT lders, a great 
m~Ly firms do employ their o~ n ~g esm~n and m%intc~mn their o~m 
dlrect ss!ll~g oi±~cos ~h~Io these s~les~en mzy not oe as inti- 
mate vitn t~e c~stom-rs in that to,rite27 in some c~ses, they h~ve 
th ~ off-settln~ zd~ ~ntagc of bclng f~r more skilled in the con- 
struction ~ ~d u~o of the r-m%ict/[ar ,~chlne on ~hlch thcy are 
sp-c!r~llzlus They nsvo only one llne to sell. 
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Som a copse ,~ics u~o botln premeds o< so] ] in~, do oenclmng 
on the n'tui°c of th ~ p~rtic~J r territory u~der eonsld~r~t]on. 

The n~naf~ct~oa~o of m~hlqo tool~ io ce~cortr t~c~ i~ the 
nor0hoa$t ocetio< o ~ t~- United States bob o~,r the ] ~ssisslo-~ 
River <~ the Atlm~t~c 0c~_ ~, o~_d *or the most o mt no~th of the 
0k!o P~ver. The ]ndusbr~# st~rto~ lu N',, Eng] ~n~ i~ ~ very ~m~ll 
v~y over ~ c~Itary ago. Skilled ~orl~ne~ fron these !]e~ Emg!~nd 
~io~ts drifted ~ost ~d a group of bi~'m started In CI~icI~I~LI 
0of ore 9he Civ~! Wo to focko.d ,~h~t .s no~ o~o of tl~o ~)ol m!p~i 
mcch~no tool cent)re iuo~h~'r !~'Sc n~'~ch~p tool c~t~r is in 
Clew l~d, cud !~. on~ Ics~ hgf century % gr~ t n~l%or of out- 
sto~dlqg co~oomlos Ipvc dcvclopo~ ~ ~n Roc<?or@, in ~ ]i -~ukoc, 
~id in so ]o of the m~Aler ester_" cit, os It is obviou~ tlr% 
n%chinc tool ~!~to h%vc booJ~ !oc~t~d lle~" to sottrces of c%st 
iron ~d steel oa-~a ~so~ei%il ~ ,~mth re{eronce to their consmning 
n~rkct Tbcv s~s~t~d -!~ ile~ Enj ~c[ oec ~uso ]or%ctzcl !y ~Al of 
o~m rot i- ori-ing ~,)s c~r_io,l om -t tm~t tl ~o ±m ~ Eng!&nd, the 
r~st ~f the cott~try bo~nC cgricuJtcu-~]. Th, m~-h~ ~ tool industry 
h-,s moved ~cst %s ~ui~cttu~o h%s pre-a. A greet m~V of the 
pl~ats or. located ~n sm~Al country, tics ~h~re th%~ h~ve the c@r~on- 
tog o o*" bo_,ng less ] ikel ~ to lose non to other n~,~uf~cturers in 
the some h ~ e  of work, b~it f-co "~ corros~o_~nt h~diccD ~ hen it 
is nocess ~ry to IDC~0~%~O tl~-ir crkl~ force, ~ tr%i~cd mo~ mnst 
be blo~j~t fret ot _~r clt~es or dovolored ~ th~ m~cmlno to~l 
builcler ~ s o~,r~ shop. 

Amz_~n rsferimng to trio ~xtreFe v~rmqtlon in the dom~d 
for p%cbmme°toois, ! draw your ~ttcnta on to the v,ry dmf#mcult 
personnel problem that ~,e f%ce Tke gr~do~l dove!cpmont of hlduer 
speed ~d ref]±~emeuts in th3 ~ccuf ~cy o{ th~ ,ork that m~cnmne 
tools @o, m~-e it nero ~nd nora iJvJo,t~t to %%vs~v~ilable hmj~ly 
sk~lled nocnm~cs ~n )us shops It is % tr~/lltlon in o~ ~ndu~try 
to c~evo!op thes~ men from % pr@ntlces or so-c-!Iod Is&rners 
Apple~ticus are yoRngs+s~ ~tn a gr~ge ~chool or high ~cho~! 
bock~o~nd "~o ore ub t~rough ~ d,-fiu~ to, P ~-dovsloncd course, 
being thmfted fro~ ce~ rtne~t to ~:ep~ tmcnt ,,itr a vie ~ to ~ov-l- 
opzng <l]-orotul~ no~i er~n ho~ e c~n s~lect o~tr cono~str-~tors, 
~ur s~losmom, otu o felon-s, ~uoerlnte~@o%s, ~nd c rks n~nog~rs 
~_e leo~uors ar~ o~unl]y ~o~ of u~oro ~at~ro yo-aos, ~o ~a oo tr~!nod 
to rm~ so~e psvzicul~r ~qch~ne ~ud ~hc therefore %oc~ne m%cb~no 
opo_~otor~, or "sfoci~J ~sts". 

}[ler, bu~!n~ss f~l] s off ~ snusp~_,, tie ~och!mo tool b~mlder 
palut~s, !f he oosslbl~ c~m~ '~fforl to do so, % nuclouq o~ his 
older, ~ore cKo~_i~.c~d,' r -~ ~ oottor-tplnod ~en, m~t~ It ms sopotines 
difficult for _~i~ to zot~im the a~prcrtlccs ~ne ]c%rnors ~i~o me 
~n thc o~occss of tr-,.qm~g A~tcr ~ ae~Ic~,m~n, ~cn our busi- 
ness Ir~o_ovos, e fi~ it ~ery ~i~flcult t~ _~t b,ck the nor_ h~n 
~,e have rel~sed The tr ~mn~ng tb~r ha~e h~d ms!=es them doslrable 
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for a host o ~ other s~tm~tme °, such as OlOcrat~ng ~ac]~ne tools 
±n met EL ~ork~ ng ]ola~ts, re~o~n r of automob~] as and trucks, and 
msny ocher forms o$ ~n#ustr~_l ,~p]oy~ent. ~'he re%throne tool 
induotro n~ts tr~ned a tr~mendo ~s m~mber of men for otbzsr ~nSus- 
tr~es A~ you go t~,rough the g~ eab automobile ~!m~ts, the re- 
frosTer%to ~° o]~nts, ~nd s~m±lar ne,v ~nd~ ~tr~e~, you v,~l fmnc~ a 
su~r~zmnc n~bor of executives, engineers end mechanmcs who got 
the±r tra~n~n~ ~n bhe machmne tool mnSustry. 

It ms obvmous, therefore, that one of the sermons prob- 
lens th( t ~,e ~u~t face ~u co,meets_on ~ith the .Doss~b~3mty of a 
nab~on<l ~mergency ~s ho~ we czn retain ±n tb~s mn~ustrv theme men 
~ho a~ ~ ~o et~entm~l to the man~u~act~re of modern r~ach~ne tools 
~d ,~,ho a~e so d~ff~c~t to ep3ac, o~%ce they a~e ]o~t. Our 
cor~mt~ee ~s sucgested to ou~ P~vcurement Plsnnmng Dmv~smon thet 
steos be t~ken to <~ evade for a "~erwce reserve" or an organmza- 
tmon of a l~ke nst~ue ~h!ch ~o~m!d take over ell of the men ~n the 
machmn~ tool ~ndust~y on Id-Day so that they ~ roll not rush off and 
enl ~st mn t~e eu~m~s~asm of th~ moment, to keeo them on the ~ob 
~n macl~mns tool plomts u~t~l such tune as the d~&ft bosrd can 
revmew e~ch ~nd~vm~%l case and decmde ~vhether or not that mndm- 
vm4.usl ms essentmam to the n~ odact on of the mochzne tools that 
ar~ needed. 

~e flud that ~T1~n a d~press~on cones ~,o feel it l~me- 
dlatel in the orders for machlne tools 0bvlous!y few !ndustrmal 
oxecutlv~s have th~ courage to spend money on better equlpment 
or addzt~_on~l equlpment ~,hen s~Ics are f~llng of~ doy after day. 
Lov~rmng th3 prlce does no goeS. He doeo not l<no~1 how long the 
depression ~lll last or hov,~ fa~ ~ it ~v~.ll go He rest conserve hls 
resources to en~uro thnt hls co~[p~ny will m~vlve When the 
recovery comes, !t ms us~] [y felb fmrot in consumer goods and 
ms th~n r~f]cctod mn the lqants o_, our customers, but ~he resamptmon 
of machla~ tool .~mrchases lags ,~ntll +h÷ irm2rovement has been so 
~,ell-dcf,ned and so long-sastaTned ta~t oompanles are ~ustlfled 
In 

]. plannmng on zncreasmng productmon, 
2. the replacement of ooo~olcte eq~,oment, or 
S. th~ development of ne 0roduct~ to stmmulate the 

marh-e t, 
all of ,~hmch are reflected ~_n ~ncrea~ed machmne too] s~les It 
ms, of ct, urse, loossmo]o to fm~ml executives here -and there who are 
vmse ~rough to rea]mze that ~t ~s dtuo~ng a deore~smon that they 
can best enov%tc themr nauufactu~m~g eqt~pme~t, bub they are 
few ~ud far bot~e~n, and not suff~cmcnt to enal01e us to mamntamn 
Ollr p_~r~ ]3_ 'or~clrl~ force. 
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~}IESE DEPHESSION P~PIODS APa~ THE IDEAL TI~{ FOR THE 
GOVE~NT TO ~rmJPLACE A :F~]RY SU92T~TTTTfL }.UIIBER OF OBSOLETE TOOLS 
T!~kT Jk%E STILL !h- USE IN GOVVA~TT itTI~LISP~NTS AND A V~y ~ISE 
PR0~!SI0~ I~ T~ GOVEP~I~NT PI~]I~IUG PROGRAH 'r0ULD BE A POLICY OF 
BRINGING GOVEP}~NTAL ~SEN~LS ~'~ Y~qDS IET0 GOOD CONDITION AT i 
TI v~ W~EN G0~FERN~IELTT BTJ~LTC- ~OD-~D NOT C0]~PEi~ II~{ IH_!T OF PRI- 
VATE~ IZTDUSTHY~. 

As to the nature of the ~achmne tools th~selveq, they 
rsnge from a sm~l] bench tool thst cotgd be ro~kly set up on a 
8esk to those which weigh ss n~ich aM 40 or SO tons and reqturo 
a s~ace ss large aM thms room. In general they reoresent fxve 
basmc arts of machmnmng motsi s. 

(!) ,~.~ll~rg, ~n ,vhzch we ,~o~id mnclude the hobbzng 
of ~zemrs, and ~,~hmch covers the mach~nmng of motel 
by moans of a rotetzng tooth cctter; 

(~) Plsmu~ng, shao~ng, and slotting, mn ~,hmch ~e ma- 
chine the motel by moans of a rec~procatmng 
boo!, or by ~old~ng the tool statmonery and 
rec~rocatmng ~ns ~ork, 

(S) Tt~rn~n~, ~hmch ms f~mm!mar to you mn the form 
of the ord~na~y lethe &no ~hmch ~s else exem- 
pl~f~ed mn the m my modmf~od ~orns of lathes 
~h~ch are no~v ~n cow.non age, suc '~ as tztr~et lathes, 
automat, c ]athes, s!nglo s~ndle automatic screw 
~%cnlno~, %nd mt~ ~iDle spindle ~ar and chackmng 
machine s; 

(a) ~ormng, drNlmng o. honmng, ~,~tn szthor s~ng!e 
or ~ultlplo s~nule @acbmn~s, -~n8 

(5) ~+r!nctln~ (int~rns~[, exLorn~l ~uad sdrface grlndlng) 
al%d !aoping 

The~e ro~ classlflcatlons of cou~so do not tell the 
,,,hole story, as there ar~ m~a V suod~_vmszons of those classzfz- 
catmons stud m~y r'~fznomonts of method 

The llfe of a rmchln~" tool de,ponds s gr-at io~%l upon 
the accuracy of tn~ work that m~st be done You c~m rezd1!y 
concelve that a very frame, acctuosto, tool ~oom lathe, that 
ml~t be mn use in ~ tool room for ten yosrs, at tbo end of that 
tlme, In splte of occasmo_ml ov~r~ullng, !s no longer st~ffl- 
clontly accurate for t~z~ ~ork It ml~t, he,rover, stl!l be 
accost ~blo i n  the ~maufsctur~ng depea~tmonts where ~ ork n~od not 
oe held to such close tolerances or oroiT~ced w!th s very flne 
flnlsh &fter a fe~ more years mn the mc~uufocturlng depsrtment, 
it ~Tou]d stNl be on excol]ont mschlno tool for ~ garoge mech~nlc 
~,hose occ~smons! ~eau~_re~ents are not cx~ctmng In g~noral, 
machmno tools m~t be re~olaced becquse of the grsiusl ~ear thn~ 
s~focts themr accuracy ~c] because of obsolescence 
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Leb me stress the m~portance of obsolescence Our rep~6 
uevcloome~t ~s ~ mncl~str~al n~%o~, ~n& th~ mmpro~mcnt ~n our 
st~jq~@ of !~v~n~, a~e l~rg~d f dee to o~m ~ ~llmng~ess to d~scard 
a tool as soon ~ we csn fm~d a be~tor one, whotmor mt ~s ~orn out 
or not. It ~s not econommc~l to keep ~n onoratmo~ an old style 
m~%chzne tool ~h~n ~ nm~ tool o~e~os faster j)ro~ct~on, ~ better 
f~n: sh, a h~$~r d,~grse o~ ~cc~aracy ~a~d pcrhsps gre%ter s~foty 
to the o~cr%or as ~el]. Ho~,ev~,r, a sta@/ ~%de by the "Amor~c~n 
"[ach~nzst" shows t!~t 65?~ of the ~ch~ne tools ~n use zn tb_s 
co~mtry ,ere more thms tea years old ~n 1935, ~t percentage 
hss not bcc~ sabst~,mtmcl!y chaugcd sz±zcc that crams. 

In generr/[ ~_t ~oy bc sa~d that ~,nV graven des~: of 
m~chzne tool ~ z!l r ~m mn st uqdu~d sp_oroxsmatel~ seven yoors It 
ms then r ~dered obsolete by trio dovo~ opment of a ne~er ~d a 
better m~chz~e of troo tree If, ther, ~ ~ro@uctmon machine hos 
be~n ~.n ~so for more t~r_-~ seve_~ y~,ms, It ~s ~ pretty safe 
st t~,no~t t ~t the t~ ~c h~s co~s to cons~sz ~s ~eolecement It 
• s h~ly n'cosqor~ for ne to pen_% o~t that the avcfege age of 
~ch~ne tools stmlI ~m use ~a gov~rra~ent esta@~shmeqts ms hm~er 
tha~ 7 y~rs ~nzs ~s tLe extfeneSy serious problem that rests mn your 
h~nos &n~ for vhmch ~c,~a solution mu~t so ~ou.n@ ~mless ~,e are 
de!mberatel/ to nsglcct % Im~ of cr~tzc & mmport~asce ms the charon 
of natmo ~i ~ @e~nse V~oder~ woxr ~nvolv~s, memo qnd more, 5he 
Fro@ucts of the ~chm~e too3. rl~ore ms a constant tendency to 
york to closer l~mzts of sccur~e?. It ~s extremely dmf~c~It, zf 
not e:~tmre]v ~mpos~zble, to secure the necessary sccuz°ac~es ~n 
qr~nt~_ty ~roductmor on ~ch±n~s that b~vc beou ~n use tot or 
f~fts~n ~ ears i ~ t~e fmrst 01~co, they woze not bu-lt to manu- 
f~ct~noe to modern st~6ords, ~nd there h~s be@_ ~ tremsndous 
m~l)roveme~ t ±n th%% reg%r~l mn the lest few vears, ~n the second 
pl~c~, cve~ ~f the~ ere In opornLlng condition, we~ ~%oturally 
affects the %c~ur~cg of themr outpost 

i~sch~ne tool bullde2s are co.~s~rqt!y engagmng in the 
process of research, development ~md invent~on ~hls process 
~s retarded ~he~ ~vo are ext~emoly busy ,rot!: customers T orders, 
one s~ts ~roportmonatclv mo~e sttcntmon when ousmness f~jLls off 
~d tL- men are kept buq~ be orkln~ on th~ development of new 
m<~chzne tools ~d ott%ol~ments May i s0ress the fact t~zt because 
of the extreme pe-J<s and v~lleys ~n the orders that come to our 
mudustsv it !s es~e%inl th% s ~scnmne tool b~±!der should enter 
a dsp~essmon ~ Lth ~d~quato cqsh reserve, %ccumulated darmng 
permods of ~ood buszness, ~hmch must not oml~j csr~F hms orga~l- 
zetmon tbroLlc~ the deDressmon, out must m~&xe mt posszb]e for hzm 
to e~k~e mn that process of deve]opment, research ~d deslg~ 
~lh!ch roll keep hLs n~chzno zn the forefront of the market I 

n need h~r~Iv ~da t1~t th~ net ,nc~g~_aa3 Drof]t ]n our industry over 
a pormo@ of years h~s ~lw~ys beam o~tro~oly imm~ted. 
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In general we seem to travel mn %cent ten-year cycles. 
The f~rst part of the cycle ms ~hs three-~ear rmso from depression 
to ~hat might be c ~3 led a normal volume. There zs then a Derzod 
of abo~t bhree gears of good bus~ness, durmng which dehvermes 
steadily get !onge~ and m( chine tool builders acconmLlate a backmng 
of unf~lled orders Thms ms fol]owed b,~ a decl~ne of about three 
years into the depression area, ~th very few new orders comzng 
!n, and one year at the bottom of tb curv3 wroth Dractmcally no 
bus~ness at all. Three yea~s of good bus~nes~, therefore, must 
provzde the strength ,vbmcb wmll carry the organmzat~on through 
seven yesuos of bus~ness of small vol~e or no bus~ness at all 

The trend of development in the deslgn and manufacture 
of machlne tools has been towar8 the use of better materlals, such 
as the modern alloy steels, and a develoDment toward greater 
weight, b~cause w e  l~%-ve foun6 tha~ tb_s tends to ellmmnate 
vlbratzon, o~ives us longer tool llfe, an@ the oosslblllty of more 
accurate ~,ork. There have been reflnemgnts in every pzrt of the 
machmne. Gear teeth today oze us~ll2 cut from ~iloy steel, which 
IS heat treated, sund the teeth are then ground after heat treatlng 
to remove any dlstortlon that mlght be caused by the heat treat- 
ment The shavzn~ of ge~mrs Is no,v carrzed on to extremely close 
llm~ts, o~nd IS a satisfactory alternative method of manufactLLr~ng 
them. Shafts that run at hmgh speeds ~rc supported by s~tm- 
friction bearings, ~ pract~c(~!ly all of ~he moving parts of 
moderAEach~ne tools operate ~n a flood of fm!tere~ oral. A 
generous flow of cool&~t over the cuttmng tool prolongs ~ts l~fe 
and accuracy, 

Rccently there has been a dec~de4 trend toward the 
slmpimfzcatlon of the oatlzne of the machlne, so tb~t it can be 
kept clean more easliy, to avoid ~hsaqo cor1~ers that cs~ise trouble 
In the folLndrT, and also to enclose the mo~ng parts to protect 
them against damage. Incidentally, ~e also pro beet the operator 
ag~inst in3ury and slmollfv his ~,,ork. Elcctrlc drlve, whmch was 
flrst applled to machlnes designed for oporatlon by belt, has now 
become an Integral p'%rt of the machlsm, sat@ a gre~t many reflno- 
merits in the fle!d cf electrlc control have been developed in 
order %o render the operatlon of the machlne as nearly automatlc 
sa%d fool-proof as we posslbl 2 can. 

In recent years there has been a marked development in 
hydraulically-operated mac~'inery This !s b/ no meens a solution 
of all our problems~ but the hydr@al~c operation of certamn machlne 
parts has proven very satmsfactory on ce£taln types of equlpment. 

2here Imss been a constant effort 0_% the part of the 
~chzne tool bulider toward the st~ndardzzatmon of tools and 
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~tt%c'mm~nts, s-~nd]c tos~, chuc~s :~a~ otb~r parts, and thms 
frocess mr, stmll going on It ms ~ economF for o~r customers, 
,he do nob h~v~ to carry so qar~Te % l~no of toohng ~d ttach- 
m~uts zn stool<, ~b the orocoss znvolves a gze~t malty d~±f~cultmes 
ar.d ms mcttcr of devolopmeut over a perzod of ycn~s 

In generni, th ~ development of ~nchmnc tools n~s con- 
stontly m ,be mt eas~oz for the operator he get good work sa~ 
~%zcle mt noss~blc for t~e employer to use men oi ~ less skmll mn 
th9 oner~t~o,~ of the ~ cn~_nc, ~,,bmlo sccurmng greater productmon 
~nd ~ h~.her degae ~ of accur~-cy. I~ oth,r ~ords, ~o ou±]d the 
~zll _nto o~zr m c]~n,s, so that to tl~st extent the m~cnmnes mn 
themselves ~%~ve bocor~c mo_e co~pl~x and more expensive to build. 
On the other Y~d, , e l~%vo made mt ~ossmble for oncrators wztnout 
so long ~ period of t,~mnzng to prodaco ~cc~ratc ,~,ork zn sabstantzaiL 
quo~tmty uo ~s to mske po<szble hzgher wages snd shorter hours 
of ,,ork ~azd bct~ r con@~t~ons of ,york, Thms ms the groat contrm- 
butzon that tL~e morLzne tool zndustry has made to the progress 
of our coventry. 

In ge,~er /L, the row m~t~rz,~Is used by the machmne tool 
builder ~ao av%~l-to]e ~n th~s country, wmtn ta ~ possible exceptmon 
of tungsten, ~ h~ch ior the most part ms stzll ~ezng zmportod from 
China In regtrd t~ cuttznT to~is, however, I should l±ke to 
poz~t out t~z~t "qtbo~Ja m n ~ Amor~c&u mach!nc tool buzlders have 
spent ~ gre%t do~l of tzme %nd money ~n experzment, our mndustrmes 
ore stmll not able to secure % ~n-fozmly satzs#actory cement3d 
tungsten carbzde cutting tool, ~Ithough ~he use of such tools 
has b~comc st~nd&~ mn European shops The przce of these tools 
• s st~ll ~c~y h~gh, nnd th ,~_r %Do!-c~bz~n ms st~ll very ] ~m~tod. 
I suggest tn-t +hzs w~ul@ oe a vs!~bie f~.id for governmentzi 
mu~esb~g~tm~r If m~tor-~_t!v greeter nrodactz~ n ~s bom ag sec~zred 
obrood by the u ~e of these new cuttmng met~Js, mt ms a matter of 
utmost zrv~ort~nce to Amo~ze ~ zndustry that we should assure 
the so~ne o~Ivuntag~. 

011o of ~l^~ ~.~ f~ctor< th%t you wu.]l ~ish to consld3r in 
your study In connectzon wlih the manlzf-cture of the mun!t~ons 
n~edecl ~n % ~tmo~l ~mergency ~s the tr~nsportat~onf%c~l~_tzes 
for g~tt~ng r%,v n~term%]s to otu ~ pl~a~ts nnd the comn~ete-~ mroducts 
to themr ~tltzm%te deqtznatzon. 

~io Jrzce of ,~ machzro tool @oes not ch~ge frequembly 
or over ~ very z~e J-s~.gc The zndustry has ~,ys stood for a 
oue-prlc~ oolzc¥ Thst zS to soT, the ssmo p~ice, ,z!thnut qr~_ntlty 
dzsc~nt ~d , ,the, b co~cess~on to ony c~stc ~er Ho~ ever, the 
iazgest °mngl. f~ct~l zr tue ,m~chlac tool ~zzce !s the cost of 
i ~bor, act only !n tke JTncnmnc tool bumlde}'s o at ~l~u~t, but the 
l~bor that ms reoresontod oy tDo oloct~c~l equmpme~t, the su~tz- 
frlctmo~ b- rmngs, tko gro~td ste~l shs"~tzng, snd the c~s~mngs 
that th~ n chlne to~l o~m!dcr buys, Whom the ]nbor n_%rket goes 
up, the ]frmce of the fznzshc~ m~chzne tool must go up as well. 
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It h~s long boon s ~rudlt~on mu the m~ch~rs tool ancestry th ~ t we 
must .~cel~ oLu ° p~ccs ~s Io, ~,s b ooss~bly c-~u in o~cr to ~dep 
cur m~rket %n~ ~ko it oossmb!~ for us to m~turo mu !urger 
qL~t~ics~ Co~s~qt~entl~, o~ industry en~oys th~ do~btfL[L 
dlstmnctzon of ft~on~sh~n~ the v~ry m~ ~ns b" ~,h~ch m ~volous 
mcch-~mc~] devices are ercoted for our e~mfort rud }~n ~ d~±l ' use 
~t o~ ovcr~o profmt on the mnv~stcd csp~t~i scarcely oqL~l to 
b~k mntcrcst 

B~Iz there ~s no monopoly ~_n the msch~ne tool industry, 
th~ ~endoncy in su_,~-~ ms ¢or c~ch co~o u~y to ~cm-lize or one 
txpc of ~ch~no ~a~ dovolo]~ th-~t to ~ hzgb ~c~rcc In ye~rs ~st 
ony ~%ch~no tool o~ilder wotLld build nay typic of mrchmn" tool 
th%t bbe customer ,~nted to buy, but (~ cemp~ng ~ho tried ~o do 
tl%%t tod%y ,~ould f~,ce mn every 6revision of ~ts ,~ork the co~pct~- 
tion oi a g~oup of spoc~ ~l~sts , hzch ould ~ske successful opcr~- 
tlon iDrac~mc~lly ~m~oss~bl o. 

Corpctlt~_on bot~ e-n ~sch!no tool builders ~s very keen, 
not only bet sen o~ml@ers of the s~mc t~pc of ~cb]~e, but ~I~o 
becouso, on n~ ~arts, vor~ous tu~pss of m%c~mncs c~ do tb~ 
, ork, ~ad zt is a close q~sstion ~s to h~b m~thod of m~uuf~cture 
cm~ most economzc%llj bo ~opted The -.~ch~scr~s doc~smon zs 
almost z~v<~z%oly b~sed on ecopo~y z~ opc±~tlon of the m%chlne 
tool, the occ~ar~s# to bc secured, .~nS the f~oductm~n th'~t the 
m%ch~_ne tool ~iI g~vc. Price, ~z you sot, ms scco.~%ry ~m such 
a tp~s~ct~_on. It sho~_la bc soc~@~y mn government buymng 

In ~u indust!~T ~hero a t~D?mcal order coils for just one 
~chlne tool, it Is obvious that if~e nurselv~s are to secure 
eccmo~ in prod~ctlon, noch!nes n~ist be put t~rougJ~ !n qao~titles 
Thus the re%chine tnoi builder ~!I order % dozen se~s of castlngs 
from the f undry ~ ~/ll] ol~ ~ t~ oamlcl ~ dozen ~%cnzues of a 
cert.zn sl~e, although on Dis order bo~k he h~s only orders for 
three el four of tho~o psc]~!nes Still furt.~or to ~ecure the 
~Ivont~ges of q~autm~y ~n~f%ettu e, col t- : ~ prr~s are made mnter- 
chra~{cablo over a r~ge of slzes. Thas, oue heo%Lstcck m~ serve 
for lathes of v%r~ous lengths, %~d may even be employed on t~ o 
smzes of lathes A bydr~J zc food system mmght be emplojed on 
each of several slT~s, or on ~ ~] of ~ ~ , . sewr~ t)p~s o-mnd~r~ ~tc 
~herever Dos s!ble, ~ ~e mo_~ufactmrc sm~ll elements ilk" geo~s, 
pans, shof~s and levers ~n ~o~ntlty ~'~d out them into stock 
These sNn£] o~ts are then d os~ ~ ,out for m~tLf~cturo ~nto sub- 
assemblies, h~c~ ~gazn o~e ~ut mn stock Tkcoe i~ t~rn are 
dr~ out for the ~tm~ esse~o!7 os f~st %s the b%se or bed of the 
~%uch~_nc comes to t~o ~ssembly f]cor. The w y extensive use of 
.~o~ , 3rags an@ fmxt~ae~ in r%chmae too~ p!~uts o~fords complete 
~ntorchn~ge%omlmt~ of p~,rts Ever~ ~ o~er~t~on ms follo~ ed by 
mnspectzor± mn order to detect errors ~t the!r source end to avoid 
further or~ on spo~led o(~rts. 
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I~ some Ozwsz~ ns of the znchzstrv s~oocm ~JL maehzncs are 
@ .~el~p~d fu ~ ~nust~zl noecLs by applying standard un~_ts or hea~s 
to a ~Idod steel has ~ The use of l,elded steel el~m~_nates the 
co~t of tLe oodeu oattezn ~md males possible gr~at f!exzbzl~ty 
~n the ar] ~u~emeDt of tl~e math±he. 

ohm~ system I shocald lm!~e to ~omnt out to you that oncIer ~ o 
of ms~f~ct~e the need of devnlo~n~ spcc~.ul ~sc~.~n~s or depar- 
tures fro ~ norm~l co~erc~sJ standards, or of meet~_~g ~onusu~l 
sp~ c~f_catzons, ser±o ~oly ~m~er~ e~oes v z sb _~orm <I manufacturing 
i~rocesse~ It me~s coufu~±ou ~n the eng mneer~o de~artmeut,~ and 
tn~ ~ dmg~r of mms~d~rs%~nd~n7 anc~ error ~n the shoT~ snd on the 
asse~roly iloor. The mc~sct~c of a sp~cmal nschmn~ mnvolves 
co~pl~cat~.d ~ro@uc~ ~on control and makes ~t much mo~o d~ffzeuit 
for our men to earn a wage mnc~ntmve, bec~ase th ~ ~ob ~s unususl 
~n~ slows uo ~roductmon. 

IT i$ T~IEPg~0Pg II~E.qATIVZ THAT GOVEP~N~$~I~ PLANS FOR 
~ E ~RG~,CT BE BAS~ZD SO FAR AS POSSIBLE ON USING }~ACHI~]ES BUILT 
TO CO~IlC!fJ~ S~A~I~A_~)S ~ V!LL kA~YE NO mi~ TO PRODUCE SPECIAL 
,ACYL~ .OOLS ~ _4D ~ ~ ~PC:=NCY 

It will be cvmde~B from what ! h~ve told you that the 
machl~e tool l,~c~strv is V°_T~" sale@table and c~n do almost any 
0oh mn m~on, st~cl oc non-ferrous n~ctsEL fo~ ~vhmch the yarned 
eqa~ment ~m ooa ~ ~D&~ts can be tree A mschmnc tool pl~t rosy 
be rro@ue~ng lathes team , but mt could probably bvmld hydraulmc 
presses ,vztn the s ~ eq~omeut mf ~t wore necess~z# to do so. 
The s~m~e tnmng ms t~o o_ ~ oar eng±necrs, ~ac thro~]©~ years of 
actual .~ccmence ~rc rosooa~c~ft! ~.a meeting now problems 
He ~ev~r, mu case o~ ~n emergency th ~ demand for m chmne tools 
wmll oc ~o great tl~at mb ms of cr~_tmc~l ~moortancc tart machmne 
tool ouml@~rs should ~mmcdm~tc]y concentrate on the productmon 
of the greatest possible ntt]be~ of the ~qDoh~nes for which they 
have foan¢~ ~ de~mn¢l mn ~ndustry, ~ec ~us~ ~ ~e are gomng to n~ed 
t~se m~ch~ucs ~n tremcnaous quan~mtmes o~acl we c~u~ot s_~ford to 
divsrt the resources of thc ma~hln ~ took indus'~ry to trio monufac- 
t~e of mu~tmons of war, or other proOucts, If those c~m~ ]possibly 
be s 3curcd c] so, ~hcre. 

It is ha~d!~ necess~y for me to d~e!l on our ~J,,orklng 
cond!tlon~, us ~you ~,II tm_dcrstauo thst the klr.d of "non ~no do 
a~ccuz ~te ork ~utar%!ly sr~ orderly !n thelr losbzts, and accuracy 
c~zmot b~ s~cu~oa In ~ plant cb t is not kept clem nd well imght~d. 
In genor ~i, ~ol~-mng eonaltlons mn oL~ ~ ~]ants ~re e~ccl!ent, ~nd 
the ne~ ~trc of a v~r ~ hlgh t~oc. The m~chm~ ~ . tool bumlder has 
s_l~ys boon pro~d of ~ayzng ~ges that Io~o18 compare f~vorsbly 
~th ~ny other ~ndustry, ~c~ then busmncss condlt~ons are good we 
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bare ~ Io~, r~te of t~Jm~ov~r. T'o ~ch~i~ tool m.cb~nlc Is not 
of ~ ~ovl g ~is~osztion ~ u % y  ~!tqt~ h~vc fo~tered hoosing ~olc~s, 
~rl prrc~zc~!ly eJl the ~ood ~ o r ½ q e n  ov~n their o m hom~s one llve 
in co~n±t~s tosethcr ,~d t~<e ~ pride in gee@ ci~izensnx~. 
They ~mo men of a h~ ~tlvo ~l,lhbv, ~td the training th-t they 
ge0 in the bu~Idin~T of m~cn~e ~ools @evo!ops qv~lit~s oe thoroag)~- 
nos~ ~cl ~.co~Irgtcy. 

It ms only hen ~ 6c~re~s~o~ omgt]oo oar ~hops of .ork 
that c hcv~ ~n~ orobi~m in rot~in.,ng t~s~ men. 

We have boo~ c e r j  slo~ os o n~mon ~n r~co~_~zmng the 
need of ch~n~ing o~ o ed~c~on~i s ~ stems to m~et ~he nee~s of cn 
in&ustri~! n~tior~ 0t~ high ~chools ore stil! fitting bo~s ~d 
g~rls fo~ co!logs, ~[tbough fc of t ~e~n c~i go th~r~. 0u~ col- 
loges ~re n~oduc!ng too menj s~dcnts ~mo h~vc o gcnerg c~tlt~u°~l 
b;~kgrou~ ~,hich ~s of little us~ to them ir est~blishiug the ~- 
solves, ~nd ~o s~e overcro d]_t< stcb 9rofess~o~s s ia,, ~hilc 
ore" factories ):ce ] ~ uee~ of men ~ ith ~ch~nlc i training Bettor 
f~c]l~tics for m~u~ tr-zn;ag ~r ~ necdca, as insustry zs not 
pri~"ily oqviDped to c~,-ry on th~s ork ~o m~u~ s~all pl~ts 
e~thcr do not attcmot ~t or @o it VOlT on,fly. 

~he -~rket for our m c~no tools is no~nllv ?54o to 
the domesti~ cLcto ~c~, ~5{~ to <or~i~u n~tions S_.ncc tl e end of 
1938, ~oceuse of v ~ s ~  ~m~ent prog~s ~oro~d, th~ r~bio s~ems 
to h%ve changed, erl ct the ~]c~se~t t~mo ~cu~ h'~f of o~ b~siness 
ms from ou~ o,r~ eo~_~tr¥ ~,m~ h~if of J t "rom ~oroc@ If yea II 
refer to the inaex o~ ~cnine tool elders you i±l aote that the 
shoile@ portiou of the vcrtic~l b~rs re~rasc~ts domestic business, 
h"le the upper ~)ort=on of each o~r ~eprcs~mts th~ business from 
ab~oo¢l for ~hmt morth. You ~'m] i note tD~t th~ oroport"on hoe 
rcmalned rel%tlvely ~mch~god fol ~bout eighteen montms. 

In fere~ mm~i~ets the /~qeric~ mr, c h i m e  tool ~ulder 
meets ~fith ver: ~te~se com~et~tlon, ~ o~r~ly in Eng] ~d ~nd in 
Germm~y. Both ~rltlsh ~d Ger~-~ l~chi~_,c tool %~iders b~ve 
copl~d &~erlc ul dcsl~_s ~qd t l l " om %dv~a~t~c o ~ d~vcloDnmts of 
the Amerzcm !ndustr~r, end :n ~ome t~pcs of ~ tch~nc tools they 
ome me~klng ~nachiacs of very c~cd.~t%ble ov~J]ty It c~_ be s~ted 
o&most ~ thout qualification that the ~r~c~ of the A~ eric~ machine 
tool zs i~ ~ys hi~er tlmn that of its C-e2m~m cor~jotltor, some- 
times t .ce as ~cb, end th~s bee resultc~ mn very serious 
competition i~= R~ssi ~ und ~n Ergl~ud That the A m e = i c  u~ m~chino 
tool has retoine9 its ~sce~dcncT in thes ~ fo~elgn ~m~rkcts Is s 
very high tr~oute to the skill of the A~orlc~a design_ere, the 
zll±ngness o~ the r~ecnmne tool b~!~cr constoa~tly to kce~f his 
o~oduct~ in the forefro~t of development, ~n~ the q~iLmty of 
~terl ~I ~ud the ~ o~l~nnship tb~t ui~e asod. 



The Russis~% ~over m~e~t has bum] t ~o a isa°~e machine tool 
±ndust±y of its o~i, o~i(~!na cop±ms of American ~]odels for ~ts 
o~ ~ ~] ~nts ~nis has greatl~ roc]uced the Ras~sn nard-st for /~er~- 
c-n ~achlne tool o. bat ~e ha~e not as yet met Russi~i ~ach~i~e tools 
mn cor~et~t~on in other co~%tr~es, as Russ~_a has never been ao3 e 
to ma~e ~13 that she ~eeded for her o,m re~<urements. 

The Jaomuese govgrmment has made strenuous efforts to 
estab!ish o 3sr~e ~cch~ne tool ~n¢]ostr~l ~n Ja)~tn Some Ja~anese 
macb~_~ iools nav~ bsen e~-0o~ted, b~]t they ~e not made wlbh 
~oo4 ~be~ e~d the or~sh~o ms el e~ e~%le~ely 3o~ order 
If Jaorn' ~ c~mna~ mn China gives her access to better ore an~ 
better s~ p! of coal, ~ e me~- son ~ ~ find oarselves facing 
e:trenel serious co~etxtmoD from $a~e~ose so~_~ces, but her chief 
oi~flcult - at the ~rcse~%t t~e is the lack of com Jete~t engineers 
to desm~ ~d to su~cr~nbend the m~n~facbu~e of mach±ne tools. 

Referr!n{ to bhe domestlc ~r~[et, ~e find that for 
many year~ the nest i moolt~t s~r4~]e cus~oner ~ e have is the 
~utomotlve ind,~Ltry. 1% com%!i~tlon ~,mt]~ the ~facturers of 
accessories and enum 3meat, ~ho ~,s/~e ~oemts end fur~llSJ% material 
to the a3tonot~ve ~nc]ustr), mb ~ mild be conservative to say that 
one-tn~r~ of tam nonn3ne took business of our co~try norma3 ly 
~s @evoted ~o this f3e!c[ ~o the ~mnruf ~c% ~rers of motor vehlcles 
and tr~ cks themselves ~o~ id g~ about 25~ of oar outpost The ne~.~t 
Ismgest single fi~l@ ~s the machine tool m~ufac~re ~ h3ms~If, as 
we not only recon~encl to o~u ~ eusto.ers tl at mt ms a ,rofztable 
me%stue to modernize tholr sho~s and to ~se u2-to-da~e heels, but 
~e practice that ~ol±c~/ otu~selves ~n th ~ mm~ement of our own 
sffalro. %~sn~tfact~mers o-F agr~culttuoal i~olements, tractoos and 
roa~l ~scn~,%ery absorb about <~-8/~ of our output, s~d the manu- 
f~ett~rers of in~u~,tr3el electric eou~oment come next ~mth shout 
~z-I/~ Ca~r romaznm~g customers ~n the order of their Imoortonce 
to us anc] the 3ercentage of o~u ~ out3~t that t]~oy ti<e, ] ottld be 
e% follo~ s. m% re ~nd n~ni~ers. 

Steel m~lls a~d forge shops 
l%~7_iroad E~.um oment 
C ns ~ructmon ~ nlng & O~I Well 

Eq ~ ~ment 
Domestlc Electrlc Ap~ll~nces 
A1rcrrft ~sa~1~f s c tu_r e 
Office Eotu~ment 
T~xt~le ~chiqery end oorts 

i-i/~ 

The fl@~es I ~m uslng 3re for the complete year of 1957 For 
the first half of 19o8 the order of these ~ndustrles wot~Id have 
to b~ ch~nged. While the automobile fleld remalms ot~r best c~stomer, 
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S%lO~eo ll~to BeCOYl~ at ]5~, t ~e ]nach~ne ~ooI ]3 ~!def ~in~elf h%s ~ 
place ~t 7%, ~mth Gove~,~ent ~,u~ch~ses (~eder~l, state, ~u~d 
mun~c~oa3.) ~nto th~rcL nlace ~th 4-I/~. The ~crlt ]ndu~tr% ~ 
• s b~?~mnA mo~e ±n ~roport]on then ~t has befog"e, <n,~ ms no~ mn 
4tb o]ace ~ ~th ~. You w~ll reco~o~ze the f~ct tl~at al ~ o ~ the 
mn(h~str~es ~ho are norm~ll o~r best custo~qers a~ e tLose vet ~ 
¢ndu~trmes to ~bom yo~ ~oulc~ t~n ~n t~-~e of ~,.t~on~l e~ergenc for 
greatly ~ncxeased output, ant ~e ~ roll at that t~me therefore face 
the d~f~ct~It oroole~ of not only f~sl~ng a t~emendovsly 
mncre~sed volume of r~chz~e tools to gover_~ent e~tab!]shm~nts, 
b~t ~Iso to these ~ndust~e~ F,~or ~ the o~nt of v~e ~' of nat~o~l 
defense, mt the~oefore become ~ of e~.-trene m~v~orb cce to keep our 
Gover~mne~t ~i~ts s~d arse~als an~ o~ 3ar~ ~ndustr~el pl~ts ~n 
e n~@~ state of efficiency ~'n order that the lemand that nust be 
suc~c]ergLy ~,et ~n t~e of ~t,~o_~ omerge~cy shall not be so great 
as co~r~l~tel~ to s~ aw, 2 the .echL'~e tool ~nc~s~rv. 

It ~s hardly _~ecessar~ for ~s to ~omnt out theft the 
s~tuat~o~ ~a Nte re~iroa~ ~n~str ~ ~s ~rt~ cu]arl~ n~ortunate. 
l~.~iroads b~y aboat i ~" o ~ o~,r o~t2ut The "k~er~ca~ Yach~n~st" 
smwev she ~s that th~ ra~Iroed re ~e~r shop has the h~@~est per- 
centage of obsole~ e e~,~pme.tt ! ~ an e ~er,jenc they ~ ou_Id be 
csJle~ UT)On to tehe ~o ~ t e~ndo~s lo~cl ~,~,ed~atelv, ~n the trans- 
portation of men ea%d metermals. As they are eqa~pped toda~ they 
coul~3 ~o~ beg~n to co,re ~t ~ the t~ans ~o~t~t~o ~roblems that 
wzil develop. Th~s ~ s~ e~-_t~oe~e]y sef ~ ot~s bobt!e-~eck ~n our 
nat~ona! o~cta~e, because mf locomot'~ves aa@ cars a_e not avaml- 
able ~n ~±~c~ent ~nt~tj an~ ~n ~easonaolv good ~ena~r to 
f~urnm~h trao_s~o~tat~on, the ma~er~sl ihat !s t~rne~ out bf mn- 
dustrv ~II not be of s~y v~lue 

~ze smtust, on as regards ot~r ~erchant ,~ar]ne zs even 
more serious, aad ±s L~do tbteQiJ gzvzng oLu" ~[aw" deep concern. 
~e condition of shz~)ards ~,~ay oe ~essec~ fro,~ the xact that for 
several years thezr ~ortmon o ~ o~r o,~t0ut has ranged from 7/4 
of I}~o to ~ i/!0 of !% - end the trend her b~en stes~ly do~m~s_~d. 

You may be interested to l-~ve me te.~l you brleflv about 
the ,~orh of the National Machine Too] Buml~.ers' Assoclatlon 
~nls org~mlzat~on l~s IZd qembers who mlO6~ce abrupt 85~o of the 
machlne tools btu!t ~n the Umted States. There a2e a few con- 
corns, nest of ~n_c_ bu~!s machmne tools as a sl@el~ne or occa- 
slons21 ~, ,~ho do ~ot belong to t~_s Assoc±at~on The ~Tork o~ the 
Assoclatiou is to keep the ~embefsh~f ±r.formed on market condl- 
t~ons, to brl,~g tne q useft~] znfo~,~a~c1~n ~n the flela of oroductlon 
~d ss~13s, cud tlm~oagh <ts co~llttees to ~tudy m~d re~ort on the 
varzo=s prob!ers that t~e ~_ndust_ 2 ,m~st face from tmme to tmme. 
~vo meetings ~ ' o~scus~ t h e s e  mat- e~c~ veer afford o~ ~ort~n~t7 to "~ ~- 
ters ~u~te thorougb3_y. At ~ntefvsls of aoout fo~r or f~ve years 
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~e D-re ~ mach~,~  too] showy, ~aa tbz% h~s developed ~nto ~ very 
• ~ortr~t ps2t of ear ~ork E: ecutz~e~ ±tom netoJ-~ o~k]nc ~l~a~ts 

from ~iI ~arts of the ~ozld come there to sbzdy the c~evelorments 
• n our m~ch~ne tools. During ths I£RA ~egmme tb ~ Assoc~tmon 
offzcc c~mr~ed on the neceosa~ ~ork smootblj and e<lectzvely. 

~l~roti~ owe "Con~,~zttee on Cool~e stzon ~th Govef~m~]ent 
De~s:%~cnts" th~s Assoczst]en hss been in teach rata the Proc~re- 
ment PL~u~_ng D~]szon of the k~mnmtmo~s Board 4e bad ~ t~ o-day 
neetz~g ~th them~ officers ~n Jo~rL, 1938, sad v~smted the 
S~in fm~Id Ar ~or i~ l~me of t ~ ± s  y e ~  ~. 

We ~!ave coonerete~ , zth t]~c Proco~e~]ent P!~r~]znj Dzvm- 
szon In t '_e reparation of a complete nome]~c]~tme izst, ~,~icb zs 
s ]z~t of &]l of t]e t-~,es and s~es of macbmue tools on t~e 
Aner~c~n r~rket to@ ~ , and hace ~%iso m~de n surv% of t~e ca0~c~ty 
of ~chm~ e tool n]snts ~nso±ar ~s tazs rathe, elastic tern c~n 
b ~ Jeizn~t~l ~ def~nec~ ~@ est~blzshed, so that in case of emer- 
gncy t'~ere zs on fmlc here zn ~,V~thm.gton ~nfornotzon tbmt ~,z]l 
~ermmt 2~e Procu~ement Pls~azng Draw szon to d~str~bute the losd, 
so f~r a~ ~c~.ne too] ~roSuctzon ms concerned, ~nd avozd delay 
~n the }~na_~'mctLu o ~ ,~ c~_±ne tools tb~t ,zl ~ ~ro~s so mmoortant 
a , art of o~r defenss. It ms o~ ~ hope that the ent~e c~oac~ty 
el a n~cl~mue tool b ~ider ~ s olon~ ~]i not be s2osorbed by the 
d~rect needs of Gov ~rr uent, so as to lesve s substs~tzal oortmon 
of h=s ceoacmt~ for the r~31~ ~nereased _~eeds of mndustry. 

(h~t of t~zs conference certs~n oznts seem to be c!esrly 
est~blzs~e@. ~e fzrst ms that ~sch~ne tool b~zlders sho~fld not 
engage ~n t~ ren~d~ct,~re of m~n~t~on~ hub sho~l~ con~,ne them- 
selves to the msnuf~ct a~e of standard mechzne tools. 

Seco~6, tl~ t some ar~.ge~ent sho~Ic~ he msde so th-A 

zth the s~ulact~e o ~ ss Isage ~s ooss~ble a q~£~t~ty of bhe 
~achmnss h~cb he ~s jsst been ou~Idzng for the ~_n@ustrzal 
mer~<et, dh the assurance t~t they ~ ~!i be tm:en off hzs hcaqds 
a~o ~llot~ed ~ he2e nest needed by the H~m tlons Bosad. 

rfr~ird, t'~t sly,tie on-ose msch~nes recm_zeO for the 
• ~n~zfect~u~e of imn~ztions sLo~gd oe des_~d by ~schz~e tool 
b~zl~,els In tlme or T)cnce, t~e C-ovorm-~ent oa~l~C for all the 
necess~r ~r~ znTs, 31gs, ~qc~ f~tlres, ~n~ azds to ~an~act~re, 
,i,_d ta~t t] ese ~chi~es cotqd t~n be b~±]t in ouostsntz~l quanti- 
ties. not in maclliue tool p]ant~, out in ,~lants ~Titli simmlar 
eqt~nm°i~t, hen th3 e,nergoncy arises. If these soeczal mchines 
exe not dev31ooeO in t~me of oosce ~ e ~,zzll uot be sbl~ to do it 
,he~ t ~e e~e~gen< co~s, because oJ the time rec, u~red to design, 
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develop, a.na bculcl the fmrst m~J~ ue, to soy not~omug of oroducmug 
them ~n ~,uantmf±es. 

~o doubt ormorzt±es ,~zl! be arranged for the -tu~chased 
mat~rmsis that are necessary to '~ee 2 the nach~ne tool bt~ider 
goznL. Electrmc motors end antz-frzctzon besrmnCs n~e~ent 
sermons problems, as delmverzes on [hese soCetmmes get extended 
~,hen buszness con@ztzons are good. 

A stu~vey of oux con~o~n~es ~nd~cstes that orobebiy 10% 
of our employees are between the ages el ~I and ZC, are zn good 
piD-smca! condmt~on a~d unmarried, a~@ ~o ~id therefore be ~imszb!e 
fo~ @malt I have already spoFen of our ho~oe tnst a defznmte 
arrangement can be ma~e to set these ~e~_ aszde zn a "serv±ce 
~e~e~ve" so t~at they ~ottld sta~ at ~ ork ~n much\he t0ol ~la~ts 
tu~tml the draft ooa~S n~s e~ oD~oxt~n~ty to ~evze~ the states of 
each% Hlz%fl, 

A se~zous ~roblem ms t~e oI~ macbmnes of very large 
s. ze ~n use ~n Government arsenals ~-md yarc~s. So~e of these are 
of to%oes t~t are not sold to the ~ndmv~du~l consumer today. 
Gun borzng lathes, isrge r. fl ~.ng ma@~mnes, the huge bormng am!is 
for turning battlesnmn tur_~ets, are not r.~chmnes of co~-~erc~al 
t~e Furtherrore, becaus~ of tLemr s~ze mt ms a dmffmmJt t!,~ng 
to des~n, bamld, ano test m~c~ shm~ a mecl~ne el such szze mn 
less than '8 to o4 mouths It seems obvious that these e=tremely 
larg~ machmnes must oe ~tu~ch~sec] mn tm ~e of neace ~ ARE 
~fERY FEY C0~P~IES U-0 '~ILL ~0E~E~@% Tt_E~ ~Fo]?AC~RE OF ~SE 
~IaCHD~S, ~i~D IT ~L]P~'0RE BEC0,%S ~ ITE, 0F C°iTIC~ I~0RT~NCE 
IN 0D~ PROGI{~ TO S~ T~IAT THESE ~ACHIISES ~ L~TALI,?D BEFORE 
%~ ~RGENCY ARISES. 

We are very glad tnst the War Department has beei~ 
authorlzed to .~!ace educmt one~l orders for the me~ufacture of 
munztmons Under each of these orders zt s1~o~ict be oossJJle to 
deveioD the oroper ,~ethod of manufqctul~n~ tlmt ,~a~tmculsr totem 
zn ,usherettes mn tzme of ~ar The su.~o~mt cf ~ ~uzt~ons actually 
prodvce¢ unaer thosc educatmol%%l orders ~s not a matter of mnterest 
to us, but the ~eve!o~aent of the verl best 0ossmo!e nethods of 
man~facttt~e ms of o~_eat mmporta~ce Ve oel m~ve t~t the ec u~- 
meat selected for the educational order ,-rogram should not oe 
!ntended ~ere]y to manufactu_~e the o~ntl~ ~- of mun±tmons covered 
by t ~e progTa.n, but shoui~i oe ad~loted to the mau~actu~e of large 
oy~Itmt]es such as o~e ~eeded i~ t~ne of st, and by the use of 
women operators mnsofa~ ~ as t_~t ~s -ossmoTe, because ~e ~e gozng 
to have a tremenc~ous shortage of skmlled mechanics s~d machlne tool 
operators dttrmng the ~mergency. 
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It see~s to as tl~-t the ~eat~st need~ may be su~narized 
as fo]] o~,s : 

I Brag n~ch~_ne~ for {D~qz, ~un mo~ts ~r~et~, etc. 
S~ec~l ec~]i~cnt foz the ~]an~I~tui~'e of s~n ~ights 

Z. S~ng]e ~ui~oose, sm~ple mechlnes for the m~%tiTsotLlre 
of s~'el! 

4. S ~ociPl rzf]ind ~i~d bs~vrel dr-lliug n~chlnes, for 
+l~e manufacture of r~f]es 

5. A t~ em2~dous nt~ber of gauges for ~I] of the 
o~e~etions mnvolved mn the m~n~f~cture of n~n%mt] ons. 

Even a su~)crfmclcl[ check of the smtuat]on revel3 s that ~hen you 
co ~oe thc ~un~ons bb~t , ~!I be re~zred cqd the c~ae~ty of the 
m~c~Ine t~l buzldezs to ~oroouce m~chmne tools, -,hen /ou consmder 
on tl,e one n%nd the t.eaen&ous n~d~er of obqolete ~cn~nes that 
~re still ~n use ~n G~Ve~nment ~l~nts sn~ on the othel hand the 
lengt'~ of t~e ~t ~l] tA~e to redo]ace tl era, ~_t seem~ q~te c!eem 
tb~t e ~l[/st l~eg@In by :S~±li-~ a StLldy Of the mun~tmons tn~t ,~ml! 
be needed ~ nd the oach~nes t?~at ,,zil oe re~uired for themr ~ro- 
ductmon zn l~rg ~ ~ntitmes. It ms evzdert that there ,wll be a 
llm]te¢~ s~!%- of ski!led l~bor ea~@ e nust therefore bear zn 
~nC t!~e necess~t,~ fo~ ° s~r~pie, ~]ncle operat]ou ~schznes for 

this ~or: We eve t~erefo~e s~geste& that a board of machzne 
tool eng~_neers s~ould b~ ~et u) as soon as )oss~b!e to ~ev~e,v 
these re~R~re@ents in detail; such ~ to )e furnished oy the 
msch~e tool b~e~id~rs _~hese qen w~ll stu&~ eaeh ~ten of munm- 
tmons end. est%o] Ish the ~est net,~ods of ~&~uf~cture trader ,,~ar 
co~%dlt i one. 

I have ~ent]oned the f%ct thst in J~%e ~e vmslted the 
SDr!n~leld Ar ~ory at $ ~r!ngf!eld, 1~%tsach1~setts Our co~m~ttee 
there bad s~l o~ort~/17_ty of mnspectl_-~ the me ~ a lto~stzc rzfle, 
snu el% throDgh ~0_! of the de~oartments of the a~]or,- We were 
ver, m~ch zz~r,~esse8 by the solend~d 'or : tnct J~as oeen done by the 
staff, not oltl, in deve] onz~ g a~ extre~nely satisfactory ~ eaDon, 
but s!so b ~ the n~ner zn ,~hzch thej have tac,cled the diffmcult 
0oh of o,o~crl~ tooli~]g u~ fo~ ~ t~e ~uu2sct~e of the fzfle, 

01~ %l~l@]ngs bare been cleaned u~, the floors replsced, 
t~e ells o.~d ceJl!ngs oalnted, om~d the deoezt~ents ~out in flrst 
c!es~ moSern manuSact~zng shaoe (~le by one old machines have 
been re ~!scea by ne~ ~%ch!nes, C~tho~g2~ of co~mse e great deal 
still re alms to be &one, 

~le proced~re follo~,re& after the ,reaioon had been tested 
s~d c~D~roved , ,as to consult engineers from the mschmme tool 
1.~clustrl nnd tbelr s~o!es reprosemtetives as to the methods of 
~an~J/sot~re that they recoil/handed for each ,oart of the rmfle. 
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[[%ese ~ethods ~ere a~ro~sod ov t~e off~ce~s earl s certo~ ~ro- 
ceCc~,,~e o. seom eDce of o )era% ous ~,as then dec~ded 0~o2 B~sed 
on thls sequence mnoumr~es ~ e~e t]~en sent out fo ~ b~¢s on the 
necessary ~nr_ts resulted to m~uf,~ct ~e the rzflc ~n tke 
~snb±tm~s th t ~,~_31 b= needed 

qe s~nc-~rely hone theft the res~ l~t s sec~cd in bhe 
S~o~ !ngf~ eld Armor In tool~,~g %~p for the new %uton~tzc r~le , ~ii 
~ns,-,~ze the ~ovenmment to ~roceed ~%th the stone ~odern.~zat±on 
of other ~olaots so that , e may lose the a cc~mulated obsolescence 
of years,sun@ put each of them on a reasons%Iv modern manufectur±ng 
basls. 

In conclusion, T~ay I sa & s a t %  that It , , o  id oe ~io_nnlng 
of a ver3 enl~ghtered kznd "-f the gove~°i%ment ere to elgage zn 
an extenslve proTrsJn of re~lacint obsolete machine tools d%~r±ng 
buszness de~ressxons The men% so e~ended ili he]o to Reer 
intact the bz~tl F trainee ~ersol~%el zn ~aachlne tool olarts snd 
the isles oald %11%e s,~ent by our o±kers and those engs~ged 
mn steel m~lls sue fo%~qd-rmes for cons~ner 6oods. ~qere would 
be ar~le t~_me to ~ve oro~oer sttentlon to each ~roGect in ou~ ~ 
engmneering departments. If, then, an cme1~enc-T shotld come, 
' e could face It ~ro~er]j eo,~poee and , mthout v&ste or confusmon 
In thms most l~ortsa%t work e o!edge you our loys1 cooperatlon 
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Discussion 

Mr Howard W Dunbar 

'The Machine Tool Industry" 

September 29, 1938 

Mr Tell Berna I hope Colonel Miles doesn't go any further into my 

earlier years l'd like to say a few words about these graphs This one is 

sent out at monthly intervals to machine tool builders so that they will know 

the trends ~n the industry This curve (pointing to graph) is an averaged 

curve, in other words, we'll take the index for January, February and March, 

average them, and plot the average for the mlddle month, February That gets 

us away from the extreme variations from month to month, and gives us a curve 

that is easier to read This one shows actual monthly sales 

You will note that when business falls off, the tendency of the 

machine tool market is to go off very rapidly There are, in any large mn- 

dustrial project that may be underway during these years of growth, hang- 

overs that must be bought in order to round out the project, and there are 

still some machines to buy, but every force tends to push the sale of machine 

tools further down 

In the first place, there is need -- the need that Mr Dunbar spoke 

of -- for the customer to conserve every bit of cash he has He must protect his 

own company There is the possibility that his business may fall off, and that 

the machine tool builder may develop a better type of machine tool So, for 

many reasons there is an extremely steep falling-off 

Right in this valley here (graph) we face the other problem that Mr 

Dunbar spoke of, we have to keep these men -- the whole backbone of the machine 

tool industry is the trained mechanics, you can't develop then over night You 

must fmnd those men who have the qualities of accuracy, persistence and industry, 

who will stand by you and acquire the very n~cemanual skill and the degree of 

judgment it takes to build machine tools of thms sort 



If you will go over to this curve here (graph) you will note that we 

have here a blue line, that ~s a curve prepared by the Federal Reserve Bank of 

New York City of produoer goods sales, that is an index curve to such th~ngs as 

steel, locomotives, etc , That gives you an accurate plcture of the orders for 

that type of material Now you will note that producer's goods, while they 

fluctuate, do not fluctuate as vlolently as our curve does 

There is a red line with white dots, this is a line of consumer goods 

The consumer goods line does not vary as much as the other two, because no matter 

how much business falls off, people do still eat and they still buy clothlng, al- 

though not in as large quantities as they did when buslness was better As soon 

as one of these curves falls off, the others do so too 

Producer goods sales fall off for the same reason as consumer goods, 

but fall off further, for while the man who is making a suit of clothes must 

buy cloth, as long as there is any business, he won't buy a new sewing machine 

untll he reaches the point where he feels there is a definite sustained upward 

trend that will carry him through 

That is why the machine tool builder's problem is so much more serious 

than the problem of industry engaged in some other fields When the National 

Government distrlbutes money by PWA projects or in similar ways in order to 

stimulate consumer buying, you do get an ~mmediate effect in the sale of con- 

sumer goods They all go to the store and buy the thlngs that they must have 

When it comes to producer goods and machine tools, that is a different story 

The man who is making suits of clothes may need sewing machines, but he has to 

plan for a long period ahead He doesn't know how long this peak in consumer 

buying will last 

Between the expenditure of Government funds and the purchase of 

productlve equipment by industry, there is interposed a human Judgment, and if 

the people who run industry are frightened, if they are uncertain as to the 
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future, no power on earth wlll induce them to buy new productlve equlpment or 

.expand their plants They just won't do it, and that is why thls vast indeflnlte 

thlng that we call fear is just as real a factor in industry as the cast iron we 

put into our machlne tools 

I would be very happy to deal with any questlons 

Q -What effect does the turn-over of second-hand machinery have on 
I 

long-termproduction of machlne tools9 We know that in the automobile Industry 

it doesn't make any dlfference how good the times are~ the second-hand car gets 

turned in 

(Mr Dunbar) A - The second-handmachlne tool has a very definite 

place in our picture It ~s sometlmes viewed as a serious one and on the other 

hand~ it is sometlmes a God-send to us I think that the general performance in 

the history of the use of the second-hand machine industry parallels pretty well 

the hlstory of the automobile 

The average of the whole llfe of an automobile is placed by the auto- 

mobile statisticians at about nlne years, and it has about three owners In 

that period of nine years three dlfferent people own it One of the most serlous 

thlngs in the automotlve Industry today is the fact that thls three-step process 

of carrying the automobile from the production l~ne to the junk yard has been 

stretched out to a point where now about two Individuals are using the automobile 

In other words, the orlginal owner Is uslng ~t for a longer perlod of time~ and 

that cuts down the sale of new cars~ and the second owner wears it out 

In the machine tool field, of course, that is also true A machine 

tool has to produce certain quantitles, llve up to certaln requirements, usually 

requlrements of accuracy or of production The older the tool gets the less 

accurate it gets, the less accurate it becomes, the less useful it becomes in 

certaln llnes of endeavor 



On the other hand, where productlon Isn't a factor, accuracy~ in a 

measure may be extended by the rebuildlng of the tool and a great many machine 

tool builders actually do rebuild used tools We have the problem of trade-lns 

and we can convert those ~nto useful tools for another perlod of t~me by rebuild- 

ing them in our own plant and ofttimes can send them out with a "factory new" 

guarantee We find there are more sold into forelgnmarkets than domestlc, al- 

though there are Still a great many uses for second-hand tools in the domestic 

market, in places where accuracy or production are not such important factors 

Where the use of the tool is intermittent -- as in garages where repair work 

is done, and so on -- we find them very useful 

It might be interesting to know that the first machlne that my 

company ever bullt is still in operation 

in Detroit, but it's st111 in operation 

questlon$ 

It happens to be in the Ford Museum 

Does that satlsfactorlly answer your 

Q - Sir, you spoke of the stabllity of your labor I would llke to 

inquire as to their reaction toward the C I 0 and other slm~lar organizations 

(Mr Dunbar) A - Our industry has probably been as free from labor 

problems as any industry in the Unlted States We attribute that to the fact 

that our men are of the skilled type, of the higher, more IntelLgent type 

The fact is that in our industry we recognize the Importance of our labor, that 

we do not sllght them~ that we pay them just as high wages as it is posslble to 

pay In fact, our average is very very hlgh (it's no secret) the average in my 

own plant is 92 6 per cent an hour That does not include any department head 

or executive or foreman, that Is 3ust the mechanlc employed in the productlon 

of our machines That ~s quite a substantial wage even on the forty-hour-week 

basls, and that is only indlcatlve of all the other plants in our industry 

Of course, dlfferent sections of the country have different levels of 

wages, because they have different levels of costs of Lying, but I think that 
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the fact that we have always operated our indlvldual plants as a sort of family 

affair in which the employees were Just as important to the plant as the owners 

of the plant is responslble for our freedom from these problems I thlnk this 

could be pretty well sald of the entlre industry, the men don't wlsh to organize 

There have been very few plants that have a union though there are some~ it Is 

true~ and those few have had their problems brought home to them largely because 

they were in a community where other types of industry have brought up the 

question Where a community gets In the throes of that trouble~ it can spread 

even to a plant that Is in good shape 

Q - You spoke of this machine built for Russla We all know that the 

Russian government is in the manufacturing business Now when they ask for the 

type of machine that was bullt do they furnish you wlth the speclflcations for 

the machine that they want~ or do they supply you wlth the needs of the machlne~ 

When you furnish them the machine do you sell them design rights plus speclfl- 

cations~ 

(Mr Dunbar) A - I can answer for myself~ and I thlnk that I am in the 

same posltlon the rest of the industry would be in That machlne of which I spoke 

would best illustrate the answer to your question 

There was no such machine We had to create it They trusted us to 

create it They told us their needs~ and we created the machlne Theyreserved 

the rlght, of course, to reject it on their inspectlon 

The other part of your question may be answered by saying that they 

have nothing but the machine, and we have the money, we had it before the machlne 

left our plant A very strenuous effort was made to bring to our plant members 

of the various government service departments~ and happlly~ we did have two or 

three who got over to see the machine before it was shlpped We thought our Army 

and Navy departments ought to know about it I think it is somethlng they wlll 

want to have some day 
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It might also be of interest to know that when the inspectors arrived 

to inspect the machlne, contrary to thelr usual procedure they waived about 

half of the inspection, because thls performance of which I spoke was so impress- 

ive that they said "everything must be all right if the machine will do that" 

Q - Mr Dunbar, I recently heard a purchasing agent make a statement 

to the effect that he went to the machine tool market at this time to secure a 

number of precision lathes, and that the deliveries were virtually out of the 

question for a quantlty order of or over a hundred or a hundred and fifty Would 

you care to discuss that ~ 

(Mr Dunbar-) A - I can dlscuss it and then I thlnk I will ask Mr 

Berna to comment on it a blt because he has the broad contact with all the lathe 

builders 

But again using myself as an example, you could order from us today a 

quantity of grindlngmachlnes that we couldn't dellver to you in less than twelve 

months That is one of the things we are trylng to stress here, that the war is 

going to be over before you gentlemen get some of the machmne tools you need to 

fight the war wlth They just can't be produced The average tLme for buildlng 

a grindlngmachine, from the paper order to the shipplng platform, is three and 

one-half months in our plant Thms covers all types of machlnes Th~s machine 

of whlch I have just spoken was taken on a ten-months dellvery and we were late 

about six weeks, but that was largely due to the fact that ~hey dldn't supply us 

with a lot of the electrlcal equlpment 

We are at the mercy of other thlngs that we must have to build our 

machlne tools and motors seem to be the most difflcult thlngs to buy and get in 

any reasonable length of time Why that is, the Lord only knows, I don't Be- 

cause It does seem that motors ought to be turned out on a quantlty basls, and 

they ought to get faster productlon than we do when you compare a motor to a 

grlndlngmachine that welghs 200,000 pounds We hung our hat on this ten-months 
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dellvery because we didn't believe they'd get the electrical equlpment there 

In thls case motors were available qulckly enough but the control apparatus 

had to be designed for the machlne, and the control apparatus would occupy half 

of the area of thls platform clear to the ceiling The thlng almost had to talk 

Mr Berna I'd llke to meet Colonel Jones' purchaslng agent frlend 

We'd take that order Relatively small machlnes are turned out in considerable 

quantities Probably it would require about sixty days to complete that quantity 

If you wanted them all of one make, that would make it a llttle more 

diff!cult 

But when you get into the machines that are not standardlzed, it 

begins to approach what Mr Dunbar has on his hands The other day one of our 

members showed me a rifling machine for the United States Navy I don't want to 

exaggerate, but it looked like the father of all machines It was about 200 feet 

long~ and naturally a thing of that sort requires flrst, that you sit down at 

your drawlng board, deslgn it, and get these enormous patterns made The big 

castlngs must be glven time to cool, then you have a relatlvely limlted number 

of planers on which these enormous pleces can be handled Delay, delay, delay 

We can't replace those blg machine tools in a hurry even with the best 

will in the world They don't exist in industry, if you do find a big lathe here 

and there you will very likely flnd it in a steel mill and they have got to have 

it Those big tools represent a problem that should be tackled immediately We 

can't do much about it after the emergency comes 

Q -Mr Dunbar, you stated that about flfty per cent of your orders 

were now coming from forelgn sources and that you had considerable competition 

Yesterday we were discussing the gold standard and I notlce that your curve rises 

beglnnlng along in 1933 and 1934 If we .had not gone off the gold standard as we 

dld would competition have been more difficult for you or would there have been 

no change9 
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(Mr Dunbar) A - I don't think it would have had any effect The fact 

that our dollar is 59 cents, or whatever it is. doesn't touch us We used to 

say that everything was " as sound as a dollar", but you haven't heard that for 

about six years now They went off the gold standard in England back in the 

thirties I happened to be there when it happened 

The great problem in competition with makers of EngLsh tools and 

German tools is the fact that. as I have said. one-thlrd of the cost of a machine 

is ~abor Their labor is about (on an average) one shllllng six In other words 

they pay around 35 or 40 cents per hour That is the average compared wlth what 

I told you about myplant We make up for that. in a measure, because our labor 

Is very much more productive than the labor in English shops We make up for it 

in a measure, but we can't close the gap entirely 

Then we have the problem of duty We have to pay duty on all types of 

machine tools that are sent to England We can get exemptlon on some types that 

are not made there, that is not known when we take the order, that has to be met 

when the machine arrives in England We gamble, and our representative in England 

gambles on it 

Again. the overhead expense in thelr plants is lower than the overhead 

in our plants, they don't do the same amount of development work we do Their 

engineering operations are not as costly Let me glve you a very good mllustra- 

tion of conditions as of today and oonditlons a few years ago In June I was 

over in England w~th a line of my machines in a little show An exact duplicate 

of one of our machines was compared w~th a Churchill machine made in England 

That is a very good machlne Our price was 51 per cent higher, equipped the 

same as ours In 1934 when I was over there that percentage was sllghtly lower. 

it was about 42 per cent Our increased ratio today as compared with 1934 is 

due. I think, entirely to the increased wage rate in the Unlted States. and the 

lower number of hours of operatlon, because say what you.ll, you don't get as 
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much production in 40 hours per week as you do in a 48-hour week Your "stop 

losses" are just as much -- you stop and start a shop in the same length of 

time on 40 hours as on 48 If that represents three-quarters of an hour per 

week you have three-quarters of an hour as to 40 hours~ or as to 48 hours 

Those factors are all involved I don't thinkthe influence of the 

gold standard is any more than a mere incident in the problem That is my own 

personal opinion 

Q - Mr Dunbar, to what extent do you think that these so-called 

educational orders will be truly educational, that is, will that industrlal con- 

cern that turns out these small quantity orders be required to use general pur- 

pose machlnes ~ 

A - I am very hopeful that the educational orders will be strlctly 

what they are intended to be There is just a little feellng on the part of 

the machine tool industry that there may be some sllp But the evldence that 

we have up to date -- if Springfield Armory is any crlterion is that they are truly 

intending to make them "educational orders" and that the proper equipment will be 

selected for the educational run, although that may be one-tenth or one-twentleth 

of the productlon that is expected The work will be run on types of machines 

and the klnd of tools that would be necessary on the production that you are go- 

Ing to requlre in tlme of emergency We yet have that to realize, but the in- 

dications are that thls idea is being carried out, and we hope that nobody slips 

to prevent it 

Of course, limited funds are the thing that would prevent it Because 

you may have to buy a lot of special equipment and speclalmachines, or machlnes 

especlallyadapted to that particular class of work~ and if you don't have the 

necessary approprlatlons to carry it out, then the educatlonal orders may not 

become educatlonal orders Now we are waiting to be educated ourselves in whether 

the department will actually carry out this proposed plan of educatlonal orders 
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Col Miles - Do any of our guests care to ask a question ~ 

Q - Colonel Rutherford - I am sorry I dldn't get down to hear all of 

Mr Dunbar's talk It certalnly was most interestlng I thlnk we probably all 

appreclate that an army of a certain size is established There are only two 

sources from which the supplies for that army can come -- one, war reserves, and 

the other new products of whlch in our present state, the supply that can be pro- 

duced is problematic When we begin to speak of new products, the machine tools 

enter the picture very strongly 

The more mechanized our army becomes, the more that problem comes to 

the fore 

Mr Dunbar was probably too modest to tell you that the Natlonal Machine 

Tool Builders' Association have done some wonderful work in connection wlth find- 

ing out the capacity of the industry to produce machine tools It has been a very 

serlous problem with us for years and we are gettlng the thlng rounded up pretty 

well The National Machine Tool Builders' Association undertook the problem of 

findlng what the capacity of the industry was and they have Just about flnlshed 

that Job in a one hundred per cent manner I'd llke to mention that this is a 

fine example of the support that we are receiving from industry ~n thls problem 

of ours, and I'd like to thankMr Dunbar and Mr Berna personally at thls time 

for the fine work they have done in this connection 

Col Miles - Well, in closing this meeting I certainly want to thank 

Mr Dunbar and Mr Berna for giving us this time It is not only a contribution 

to national defense but I hope it will have a reflection in their own direction 

which will be b~neflcial The question of machlne tools is such a vital one that 

we must give it the consideration wh~oh it deserves, otherwise we are golng to 

bog down in our national defense preparations in such a way that we won't get any 

where and that was thoroughly illustrated in 1917 and 1918 
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If we need any further evidence we Just have to llsten to the practlcal 

advice of men llke Mr. Dunbar and Mr Berna Thank you very much 


