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!i/~T IS A ]~O..T-tINE TOOL? 

The }Jachane Tool Industry ~s the keystone o~ modern cmv~l~- 
zatmon, Izch~ne tools are the master too] s of mndustry, l~chzne 
tools perform the elementary operatmons necesssry mn ]~mk~ng other 
machines out ol metal, l~ithout machine tools ~t v~ould be ~m- 
possible to produce most of our every day necess~tmes ~nd luxu- 
trees, These ~nclude not only those products on w k~ch metal parts 
are used~ but ~nclude hundreds of other products, ~]zch seem to 
bear no relation to a macl~ne tool. Automobmles, a~rplanes, 
agr~c~_Itural ~plements, b~cycles, bus~ness machmnes, shmps~ 
railroad trsans, road building machinery, m~nmng maclunery, e~l 
drilling and oral produczng machmnery, ~ndustr~al and household 
electrical equ~pment~ and utens~!s of many sorts are produced 
by machmne tools, or else by r~ch~nes which ~n turn are ms~e on 
maoktne tools. 

Forests are converted ~nto lumber~ paper, sn4 rayon, by 
machmnes produced by nmch~ne tools, Food products, drugs, to~let 
articles, ssn~tary preparations~ czgsrettes and many other prod- 
Ucts of all ]~nds sre made, pached and dmstr~buted by machinery 
or equmpment which ~s made on machine tools. The prmnt~ng press, 
radio, telephone, telegraph, 8nd all ~nstruments of cor~un~catzon 
owe their present form snd eflmcmency largely to the zmchmne tool. 

Clothlng ~s a product of textile z~mch!nes sn4 se~ng .~a- 
chmnes, both of wl~ch are the products of the ~mcl~ne tool. 
Shoes, automobmle t~res, and leather an¢] rubber products mn 
great vsrmety sre available because of the mechmne tool. And 
f~nally~ a machine tool ms the only 4ewce ~ch reproduces ~t- 
self, for mschmne tools are made on ~ach~ne tools. 

~mss productlon as we know mt tocay is rmde ~osslble by 
the !ntenslve development of the macl~ne tool. Ithout ~mss 
prOduction our stsmdard of llv~ng ~roul~ be thst of a century 
ago. 

~flth the ald ol the relstlvely sl1~ple mscl~ne tools in use 
30 years ago, before the days of mass producblon in ~he euto- 
mobmle Industz.j~ what w~s consmdercd then s good uutomoblle 
could be produced at a cost of about ~3500.OO. Today, due to 
the astoundmng Improvements in machT_ne tools, ~n automobile far 
better In ever~j respect than the best automobiles of even lO 
years ago can be produced and sold profmtably at ~600.OO or 
~700.00. 

l flthout mass productzon, resultmng from m~proved nachmne 
tools, typev~iters ~Ich sell todey at about ~lOO.O0 wo~!d cost 
a thousand dollars. An ordlnary s!arm clock would sell at ~35.00 
or more. E~aples could be multlpl~ed In~eflnltely. It is a 



basic fact that mess production resulting from the use of modern 
machmne tools has made hundreds of products avamlable to all at 
moderate cost, and has thus prodded work for m~llmons v~o would 
necessarmly be unemployed mf productmon methods of ~alf a cen- 
tury ago were still mn operation. 

The defmnmtmon that ms commonly accepted mn thzs cotuntry 
of a machmne tool ms "a pov~r-dr~ven conplete metal working ma- 
chmne, not portable by hsnd, ~v~ng one or more tool or work 
holdmng devmces~ used for progressmvely removmng metal mn the 
form of chmps." Lathes, planers an4 drmll presses are cow,non 
forms of macl~ne tools. Grmnd~ng macnmnes, honmng and lappmng 
macl~nes are slso mncluded In thms classmfmcatmon~ sAtnough the 
chmps removed are so f~ne they csn only be seen under the ~,~cro- 
scope. 

There are ;tony other mr~oortsnt ~qetsl workzng ~chmnes that 
are not clsssed as ~achmne too!s~ such as punch presses, netal 
shesrs~ rollmng malls, st~omng nmoh~nes~ and comnmng presses, 
as well ~s forg±ng machmnes. None ol these zm~chznes are con- 
smdered ~mchmne tools becsuse they do not renove ~;~etal mn the 
form of chzps. 

A machmne tool wmll take s bar or s block o metsl~ or a 
rough casting an@ by one of the varmous processes to be descrmbed, 
w~ll machmne the part to the shspe requmred. 

There are unllmtted varmetmes and comblnatmons ol n~%c]~ne 
tools bemng made today. These tools rsnge mn smze from smell 
bench lathes to enormous macl~nes whmch v~mgh up to 50 tons. 
Tl~ey all operate on prmnczples, however~ tl~t ~,~ght be classed 
as the £mve basmc arts o~_ metel ~orkmng. These ~ve bssmc srts 
are the followmng 

i. ~llln~ conslstlng of ~echlnmng a plece of mete! by 
fee4~ng ft past a rotatlng cutter v~th multmple curling edges, 
known as a ~mllmng cutter. Thms process mncludes the hobblng 
of gears. 

2. Plening, conslstln~o of macl~m1~ng s surface by movmng 
the work beck sa~@ fort~ under a sts~tlonary cuttlng tool. Tnms 
classlfmcstlon mncludes shapmng~ in whmch the tool moves In a 
stramght llne over the statmonary plece of workj and mncludes 
slottmng and broachmng. 

3. ~nmng, l~Ich conslsts of shaplng a rotatlng pmece by 
means of ~ cut01ng tool, thus 8enerstmns a cySlndrmcel surface. 
Thins process Is exe~pllfied by t1~e ordmna~j englne lethe, as well 
as by other forms of lcthes, suc~ as Turret Let les~ Auto~tmc 
I~uthes, smng]e spmn¢l!e autom~tlc screw nmcn!nesj multmple splndle 
bar machmnes, and multmple splndle bhucklng 1~mchlnes. 
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4o ~ whzch consmsts of cuttmng a round ho3e by 
means of a rotatmng cutting tool. Th~s process ms e smplmfmed 
by the ord~nsry dr~ll oress° T~us class~_f~cstzon ~ncludes 
m~3 5~ple spindle dr~_~l~ng ~ch~nes~ hormzont&! boring nmch~nes, 
and mncludes retaking s~d ho~_ng, Honing ms use4 e_~%ensmvely 
in the fmn~sl~ng of sutom~blle cyl!nder bores ~heremn the ro- 
tatlng outtmng tool ms a rotatlng ~eo4 whmch carrzes abrss~ve 
st~cks. 

5. ~ which consists of shapmng a pmece by b~mnzmng 
zt znto contact w~th ~otat~ng sbr~smve wheels. Thins orocess r~my 
be mnternal srmndmng (as mn gr~n@~ng a hole)~ or e~-herna3 grind- 
ing (as mn grmndang the outsmde oz s shaft), or surface grmnd~ng 
(as mn grmnd~ng a flat surface). Thins process also mncludes 
polmshmng~ b~f~mng and lappmng. 

] 2%. 

The 11mchlne tool mndustry, as Industrmes go in our country~ 
ms a comparatlvely smsll mndust~g. Its m~portance to our notional 
eoonomy~ ~ts m~@ortsnce to our h~mn ~elfare and mrs ~ortance 
to our nstmonsl defense, ms out of s~ll proportmon to t ~e dollar 
vol~m~e of mrs busmness, or the m~ber of uen ez~oloyed. Com- 
pared w~th the steel mndustr~j~ or the cutomobmle mndust~j, mt ms 
pretty small, as mt employs approximately fmfty or s~y thou- 
sand men ~der present condmt~ons. The mndustry embraces sbout 
250 companmes. ~kny of these, howe~er, only ~mke sn occasmonal 
machine tool. The dmstmnctmve ~cl~ne tool bum!cans comoanmes 
number only about 150. No one company employs more than sbout 
5000 men, whmle the sversge company employs ~bout 200 or 250 
men. 

The demend for machlne tools fluctuates wldoly from year 
to yecr, an@ the cspacm~y of the ~n~ustry ss a who1% of course, 
vcrles ~mth the de~mnd. The problems of the mn@ust~/ are severely 
compllcated by thms tremendous ~uctuat!on mn demsnd. 

Locatlon of Plants. 

kost ol the n~chlne tool plants mn t1~e Unmted Ststes are 
loccted mn the northwestern industrmal sectlon of the country, 
east of the ISSlSSlppl and north of the Obmo Raver. The indust1~g 
got its stsmt over s century ago mn the In@us~rmal sectmon of New 
England snd a lsrge portlon of the ~cl~ines llade st that tlme 
were used for the pul~pose of maklng fire anus. %s rsmlrosds 
v~re bu!lt ~n the essb and ~,ere ls~er pushed foz~ar~ to the west, 
the 1~tsl workmng mndustrmes worked westwsrd wroth them~ and later 
skilled mechanlcs who had thelr prel~nary tra!nmng mn New 
England~ stsrted plants at wrmous polnts toward the west. About 
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the tmme of ~he Cmvml ~'~ar certamn p!snts started the manufacture 
of m~chmne oools mn C~ncmnnatz, one of the prmncmpal machmne tool 
centers. < lmttle later othe~ ~ p!c~ts were stsrted mn Cleveland, 
Rochester, Rockford and ~l~ukee. Hsny scst~ered plants sre 
located mn msmy of our larger cmtmes, such ss Pl~la~elphms~ 
Buffalo~ Toledo~ Detromt, Indmanapolzs and Chmcago, In ad~mtmon~ 
a good ~ny plants are located qumte a ways from the centers of 
c~tmes, and ~n ~uall towns where many of the workers en~oy the 
pr~wlege of owrmng their own farms. 

Pers onnel. 

By mrs very nsture, the z~mchmne too! mnc~ust~-# requ-red per- 
sonnel of the fmnest type. Its engmneermng sbaf~s are confronted 
repeatedly w th crucmal problems wl~ch de~nd a l~gh order of 
sk~33 and tr~mn~ng. There ~s no znc]ustry ~n ~vnmch desmgn~ng 
genius and the ability to build l~gh perfon~nce ~nto z~ch~nes 
and equmpmen5 ~s of greater mmport~ace. The ser~xce rende~-ed 
by the mscl~ne tools of today ~s staple evidence of the ~egree 
to whmch these nmchmne tool staffs hsve fulfilled thezr responsm- 
b~lmt~es. The fmrst concern of the machmne too~ mndustry ms 
accuracy. It ms ob%mous~ therefore, thst workers whose t~ue ~s 
devoted to accurate performance, nust be ~en of a superior t~pe - 
mntellmgent, thorough, dependable snd orderly. To these attri- 
butes must be added slc~ll snd trsmn~ng. 

l achlne tool plant mechsnmcs constibute ~ group of workers 
Whmch can hardly be matched in any other industry. The exactlng 
demands for preclslon and performance of nmcl~ne tools calls for 
handacraft of a supermor order~ the hands and brs~ns of the buil- 
ders are th%is developed to a hmgh degree and prlde zn work ms a 
major attrmbute of all of these craftsmen, who l~ve g~ven extended 
service to the ~ndustry. 

A large percentage of men in mmd~7_e sge, and men past mmadle 
age~ wroth many years of servmce in ~m~chlne tool plants, refutes 
the contentlon t1~t there ms no place zn mndustry for men over 40. 

The IL~chlne tool v~rker is not of a rovmng dlsposm~lon and 
the great ~sjormty of the good wor1~en o~a~ themr o~ homes. 
The r~chlne tool builders ~mve always imamntalned the polmcy of 
paymng v~ges co~0arln~ very favorably ~th those pared mn any 
other Industry. The cleslt!mness~ sanmtstmon, and the lmLhtmng 
of the plonks colu"o/m to the l~ghest modern standards, as ~ght 
be e~ected in an indus517 mn ~hmch acct~acy ms the flrsb con- 
s~derat~on. 

Under normal con@~_tlons, therefore~ the turn-over rste of 
labor 18 unusually low. 
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I{owever~ e %reme varzatmons mn the demsaud for machmne tools 
creates a ve<T 4~ifmc~Dt perso~uel 0roblem. The gradual de- 
velopment of l~gher cutting speeds used, and refmnement mn the 
prec~smon of the work to be done~ ~ke ~t ~ncre~s~ugly m~portant 
to have a lcrge ntm~ber ol ]~ghly s1~lled ;echanmcs available. 
Under favorable cond~tmons the energzes o£ t ~e mndus%~j ~re dm- 
rected to thas end through mntensmve tramn~ng of apprentmces and 
learners. 

~en busmness fe3 ls off sharply~ however, the machmne tool 
bumlder ~n%a~ns a nucleus of l~s ol@er and more e ~oerJ enced, 
better t~ned men~ mf he can possmbly afford to do so. It ms, 
however, sometmmes ~apossmble for l~m to retsmn apprentmces and 
learners who are mn the process of tramn~ng° After a dopressmon~ 
therefore~ when busmness ~n~roves, mt ~s ~ery dzff~c~t to get 
back the men ~mo have been released, ~tn the reset that tramn- 
~ng ne~ men ms necessa~ before s plant can be brought up to a 
h~gh rate o~ activity ago~n. 

The macl~!ne tool fleld has al~sys been sn sttractmve one for 
young men of ingenulty~ smbltlon and energy bo go into. The 
traznmng that msny such men have md in our plcnts has fretted 
them admmrsb]y for work ~n ~ny other pl~nts~ and ~any other ~n- 
dnstrmes. ~, any ~en who served ~he~r apprenticeship ~n our ~,mch~ne 
tool plants ~re no.v leadmng executmces end keymen mn automobm!e 
plants~ refrmgerator pl~nts~ mn ~he e~ ectrmcs! mndustry cnd tex- 
tile ~n¢]ustry~ and many other ~ndustrmeso lmny of the mechanmcs 
who l~ve been trsmned mn the r~chmne tool plants i~ve become 
machane operators an@ foreseen mn the olents o~ t,~e n~cl~ne tool 
con~any, s customizers usmng ~%c]~ne tools of the t~pe on ~h~ ch the 
men were ormgmna]~y trsmned. In tl~s ~ay tl~s mnSust~y docs a 
tremendous sez~mce to ~ll ot~er mn@ust~es mn t2~mnmn% and ore- 
parmng men for csrr~jmng on the nc ~mon~ productmon. 

~nong the l~a~ge cusuomers of the mndustry are rue otL~er 
machmne tool buml8 era. 

Practically all operatlons In s machmne tool p!Pmt ore done 
on ~mch~ne toolso The brag base castl~gs are 1~ochlned on planers 
or ~mllmng ~m~chlnes, usually ~mde by other mschlne tool bumlders. 
Gears, shslts and spmn@!es are mzchmned from bar stoc ~-, er from 
very hlgh qualmty steel forgmngs on englne l~thesj t~n~ret Icthes 
or autor~tlc lathes purchase4 from other machine tool bumlders. 
The gear teeth in gears have to be cut on other n±ohly speclcllzed 
machmnes~ and varmous paints have to be drmlled, bored End ground 
on machlnes made by still others. Years ago s o one bmme mn the 
mndustryj each mschmne tool bullde, made a great vcrmety of nm- 
chmnesj and n~de a large 3ortmon of the ~schmnes that he used mn 
has ow~ plant. No one company today however ms able to do that. 
Only by specmallzmng mn the desmgn and development sna bum!dmng 
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of one type of machmne tool csn the sverage n~chmne too! buml- 
der survmve today, Specmalmzatmon ~s become hmskly developed 
mn esch ~nd~w~d~l p3ant, competition between mschmne tool 
bumlders ms very keen~ and only by specmal~zatmon ~thmn a 
small £meld has any one machmne tool bumlder been sble to 
survive and develop the type of ~m~ch~ne that co~ ~ d meet co~u- 
petmtmon, 

~ OF }~C~{ TOOLS. 

lake everytl~ng else~ nmchmne tools wear out. A very fmne 
accurste tool room lathe ~hzch has been used for ~bout ten years 
ms no ~onger able to do fmne precmsmon ~rk mn spmte of occasmonal 
overhsulzng. It mmght stroll be acceptable mn some other depart- 
ment for rough v~rk~ and after a few years more mt nmsnt be sold 
~n the second hand market to a gsrsge mechenmc, A machine be- 
comes less sccurate as mt grows older mn service, 

In adc~tlon to the loss of aacuracy due to wear, ~mchlne 
tools become raomdly obsolete and out of date, New machmnes 
are contlnually )emnz de~_sedj v&~_ch are so much more accurate 
and so r~mch ~ore productlve than the older ~chmnes~ t]st any 
one uslng older nmcnmnes for productmon csn no longer compete, 
The l~m~ wages that ere bemng pal~t In ell o2 our !nc~ust~es, l~ere 
and abroad~ toosy ~ke ~t necessary bo g~ve ou~ mechanmcs better 
tools to work ~tn. IIardly any graven model or cteSmon of machine 
remamns fmxe4. Each ~chmne tool bum!der ms constontly mmprovmng 
the machmne he mskes. I achmnes thc~ ere over seven years old 
are qumte apt to be obsolebe. A good genersl rule to aoply zs 
that any maclune taa~ ms ten years old should be mnvestmgsted 
to see ~f ~t should not be reo!acec~ w~h a ne~ one. In most 
cases~ a new machmne wm!! pay for mtsel~ mn the ssvmngs m0 ~mkes 
over the old one mn a ve~ reasonable Dength of t~e. 

Thms fact ms not well recognmzed mna good ~ny of our mn- 
dustrmeso It ms founJ to be very true mn our sutomobm]e mndustry~ 
but throughout our other plsnts~ mn our Governmeng srsensls and 
mn our Goverr~aent nsvy ]~rds there are nmny ~%chmnes stroll mn 
operstmon t ~st are so old and so obsolete that they can ver~j 
econo~cally be replaced by those of new snd mmproved desmgn. 
A study made by the z~rmcan hsc1~1~st mn 1935 snows about 65% 
of the r~chmne tools mn thms country were more tnsn ten years 
old. The percentage has not been substsntzal!y changed stance 
that t~me. 

DEVELOP1,]ENT AND RESEARCH. 

All of our plants bulldmng machlne tools are constantly 
engaged mn development work and research work~ ~evlslng new ma- 
chines that ere great mn~provements over the older ones. The 
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Machane Tool Builders Assocaatmon has permodmcally held a machine 
tool show st Cleveland, at which tame the latest and most up to 
date ~achanes of the andus0~y have been e~bmted mn act~%l opera- 
tmon. Hauy of you, I hope, have had an opportunmty to v~sat some 
of these remar]mble shows, The last show of tl~s b nd was held 
mn 1935~ end ell plans were made for another show to be held from 
October 4th to 14th of th~s yesr, The outbreak of the European 
War~ ~th the constant flood of orders for machine tools from 
England and France~ co~ng as mt dmd at a tmme when there was a 
general amprovement an domestmc busmness an thins country~ wl~ch 
again made furthe~ de~]mnds for new ~mclune tools, rmde mt appar- 
ent that nobody could take t~m~e out for the machane tool show, 
so mt unfortunately hsd to be cancelled. Th~s peraodmc e~hmbm- 
taon of machane tools of the andustry mn the lsrge e~mbatmon 
hall and annexes at Clev~land, has afforded Amerac~n andustry 
an excellent opportur~ty ~o keep posted on the developments an 
our andustry, and I hope ~Rab al I of you men v~ll 'rove sn oppor- 
tunity to vmsat Cleveland ~ng the next sho~v~ which probably~ 
however, ~ll not be held untal after the present emergency~ due 
to the European ~ar, ms over. 

I~ny new developments mn the lJmcl~ns tool fmeld have been 
~de necessary in the last few years by the advent of csrbmde 
cuttang tools. In order to use these tools properly and tske 
the full advantage of them 3 machmnes of more ragad construct!on 
and capable of n~gher speeds and greater precls±on~ have become 
necessary° Other developments hsve been made to allow all types 
of machlnes to do more accurete worh in less ±mine. These newer 
machanes l~ave been made more attrec~ave In appearancej easler to 
operate~ ~md an a good msmy cases have been ~ ade automat~cj or 
seml-automstac~ In many of thelr ftu]ctmons, lhgher grade materaa!s~ 
antl-fr!ctlon besrlngs~ more thoroug] lubrlcahmon, heavier and 
more rlgad elements have been used throughout to obtaln better 
accuracy~ comblned wlth long lafe and greatly ancreased rates of 
productlon. S~pllfled e]ectr!c 4raves~ anbullt electrlc con- 
trols, and the hydraulac %oeratlon of r~ny functaons have ~roved 
the character and effleaency of the ~mchanes tremendously. }la- 
chlnes are now capcble of r,~nufac~urang psrts to e ~re~ly close 
lln~ts and st rstes of productaon thst were undreamed of a few 
years ago. The machmne tool bu%lder has come to recognaze the 
great ~portsnce of the type of resecrch, development and mnven- 
t~on that has brought aoout these great chsnges, and most of the 
con~oan~es 1~ave specaal~zed staffs~ v~o are carrying tl~s type of 
development work on continually. The greet a~.©rov~uent an bhese 
machines makes mt ~portsnt for evez 7 n~%nufacturer to study ~n- 
tensavely the type of ~mchanes t]~t are avaalable to solve ]~s 
problems. All the mschane tool bu~14ers ~%~nta~n engineering 
e:~e~%s who are always rea~ to grove prospective customers e]~ert 
advmce on the s~wngs that csn be accon~ol~shed v~th the latest 
type of machines they manufacture. 
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~Am~TS 

As pomnted o~t earlmer the nmchmne tool mn~ustz~ serves 
all mndustrmes making artmcles out of metal, Indusvrmal de- 
velopment mn the Unmted States e ~ ceeds that mn any other country. 
Ne~ mn mndustrmal development are Germany and England. These 
three countrmes - the Unmted States~ Germany snd England~ are 
the only countrmes where any apprecmable number of mac~h~ne tools 
are made, The Industry ~n the Unmted States ms much larger th~ 
&n e~d&er England or Gerr~ny and our ;~gh production machmnes 
excell themrs mn perforzmnce, 

One of the ci~ef reasons for thls ms the e ~sbence here of 
the largest smngle market mn the world~ namely our sutomob!le 
industry, l/e make about four mmll~on motor csrs a year~ ~mle 
England~ whmch ms ne-~ has had a pesk productmon of only 
400~000, Tl~s huge msrket for automobmles has allowed our 
machzne tool mndustry to develop nmgh productmon machmnes that 
lead the world, The pro4uctmon proble~ mnvolved mn nm/<mng thins 
tremendous number o~ cars has been ~orked out largely by the 
~ermcan machmne too! bumlder and mt ms he who lsrgely deserves 
credmt for the hmgh productmon methods snd hm~h productmon ma- 
chmnes made mn tl~s country today~ wl~ch are cspable of bumldmng 
automobmles so chesply they con be sold throughout the world 
at princes much below those nmde elsewhere. 

Since the start of the depressmon in 1930~ Russma has 
bought Amerlcan machlne tools for ~l~ng automobmles~ tractors, 
farm mn~olements and smrplanes. T1~e autonoblie snd smrplane 
industrles mn Jspanj England snd I rs~ce have also been customers 
for thms type of Amer!can machines. T1~s e~port busmness of our 
Industiv has been greater mn bhe last tyro yesrs~ c]~efly due to 
the demand for bulldmng up slrplane facvormes mn England and 
France~ and thms demand hss ~ncreased stance the European ~ar 
broke out, 

In spmte of thms e.port busmnessj the maln mnterest oi the 
machine tool bulider and the Isrgest dems~d for hms product Is mn 
the ~emesomc ~J~rket. All n~chmne tool bum!ders todsy s~e gmvmng 
preference ~o domestic orders. The mndustry ms now runnmng at 
a hmgh~ Jevel c ~oduc+moo thsn st Shy tmme smnce 1929. All 
compao~es i ~Jo~ of e cllc~mng only a portmon of themr capaclty 
to io¢e7 %n o~dcro~ as + ~ey ~re all determmned to reserve suffm- 
cment osp~c~by to 0ske care cl the 4omestmc demand on reasonsble 
delmverme s o 

For a grest many years thms dor~stmc busmness has been so 
poor ~nst stsndard mschmne tools coted be purchasecl emther from 
stoch or on very short notmce. ]~nen the mndustrv ms rtmnmng as 
full as it is today s these condmtlons necessarl!y are somewhat 

-8- 



changed. Anyone needmng ]~ch~ne tools today must, therefore~ 
plan to place orders f]~t ]er mn advsnce than ~W~en our plants 
had very lmttle to do~ as mn the pest ten yeors. 

Up untml about a montl~ or t~ sgo, our Notmonc! ~ achmne 
Tool Builders ~ssoczatzon publmshed ~contILly reports on ne~ orders 
mn our mndastry. The new order curve plotted from thins d~ta over 
the past several years ms shown by one of our clefts. The tre- 
mendous fluctuabmon mn demand represented by new orders over a 
perzod ol years ~s ~ndmcated by tT~s curve. 

The Assoc~atmon has felt thst th~ s c~ve has never graven a 
pmcture of the actual con4~tmons ~n our mndustry compsraole to 
the stat~stmcs publmshed by other mndustrmes, so startmng thins 

~e year t~ y have compiled the oper~tmng capocmty curve sho~ by 
our secon4 chart. Th~_s was relessed to the press the fmrst t~e 
th~s month. The clum]ge ~n the rate o g o~)eratmon of our mndust~/ 
stance the fmrst of the year ms ~13 portrryed by thins curve. 

PROBLEg~ OF NATIOmL, DE~]NSE, 

i am sure you a~_! recognmze the ~ portance of our ~ndustry 
to the problems of natmonal defense, hacl~ne tools have to be 
used for the production of all mechanmzed z~terza! used mn ~ode~ 
warfare, ~nclu~ang r~fles, guns, taffies, amrplemes and all sorts 
of m~Lumtmons. Fortunate3y ~,~ny o ~ the e~stmng plants outsmde 
the Government Arsenals and ~avy Yards, can be used mn t~mes of 
Natmonal en~rgency for the oroduct~on of ~ny of these totems ~th 
the use of exmst~ng machmne tools. 

In tmmes of peace, machlnery for ]~d~mng ~ullbsry and naval 
supplles represents only a veer s~Ls~ portlon of the mndustryts 
busmness. In the' past, the deman4 for thls type of 1~chmne has 
not armsen untml ~ were mn the nmdst of a confllct, ~mth the 
resttlt thst the mn4ustry l~s been taxed for tl~s vmtsl mach!nery 
at the smue tm~e that there ms a demand for many other types of 
machmnes. One of the greatest servmces the Congress~ the f~y 
and the Nsvy 3 and you gentlemen, could do our count17, would be 
to keep our arsensls end our nsvy yards so ~ll equmpped in tLmes 
of peace, that thelr equmpment wo~_Id be sdequate ~Tben ~n emer- 
gency arose. Sorae approFrlatlons have been ~de for t~s pur- 
pose mn the last year or t~,D, but I ±eel they are ve~v mnadequate. 

For the l a s t  few years our i ndus t ry  has been dtscuss lng 
these problem, s o~ n~tlona~ defense ~th the Procurement Plarn~ng 
Dlvls!on and other Govorrm~nt offmclals. Tl]is worh has been 
handled by a Com~ttee on Cooperatmon wzth Government Depart- 
ments, e~d ms ~aae up of the lsst fmve presmdents of our Assocl- 
at~on. Tl~s cm~]~ttee has been effectlve in brlnglng about 
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cooperatmon between the ~ssocmetmon snd the Goverrm~ent on many 
of these problems of Natmonal Defense. 

One of the most sermous problems smong the many thst fsce 
the Procurement Plannmng D±vmsmon ~s the pro4uctzon of shells. 
Peacetmme fac~lmtmes csn buml@ up a moderate reserve snd ~zy 
meet a s~.mll part of war needs, but ~he quantmtmes mnvolved mn 
war are so enormous thst sermous thoug]ts have been g~ven to 
methods of productmon tlmt can be qumckly set up. 

To grove you some conceptlon of the problem, mn one group 
alone, the 3" group~ comprlslns the 75 m/m and 81 m/m shell I 
mt ms estimated that 70,000~000 shells mmght be needed ~n one 
year, or a m~:~mum productmon of 310~000 per day. The 3 argest 
source of such shell durmrg the ~orld ~ar produced 25,000 a 
day wroth 1400 men. You no doubt sre fsmmlmar ~tn the Franl~ord 
Arsenal~ s modern shell pro4uctmon l%ne, represen5mng the best 
shel3 product!on equmpment w~ch can be oumlt today. Such a 
lmne produces shells v~th ons-thmrd the ~en, or less, used on the 
equmpment utmlmzed durmng the past wsr. T~hms nesns a tremendous 
savmng mn man pov~er and a tremendous savmng mn space, but to pro- 
duce the qusntmtmes nentmoned~ v~mch ~sht be necessa~<y mn a 
modern wsr, 250 or 300 lmnes lmke the one at Frsnkford v~ul4 be 
needed, runnmng three emght hour shmfts. 

To meet thls need, the Procurement Planning Dlvmslon has a 
plan Involvlng several steps. 

Fmrstj by using the eSucstlonsl order me~od to develop 
our productmve cspscmty for shell by encoursgmng the mns5sT_!a- 
t!on of modern shell nmchmnery, llke the FrorJcford !rune, mn 
dmfferent plants, ~Wnmch would be svamlsble for ImmeJmate use 
if war emergency should armse, snd by placmng contrscts under 
the approprlat!cn now avs~lable for munmtmons to build up a 
reserve stock by the use of thms equlpment. 

Second, mn the event of sn e~.~rgency, to ~©rovmse, adapt 
and rebuff@ e~stlng equmpment so as to step up produotmon to 
the grestest possmble e~ent mn plants n~l~ns oral fmeld tools, 
pumps, rsmlroad equmpment and other items, not crmtlcslly essen- 
tlal mn t~e of ~r. 

Tl~r@, by havmng a defmnmte understen~ng v~th mzchmne tool 
bumlders that on the outbres/~ of the emergency they ~m!! ~i~me- 
dmately undertake the grestest possmble productzon of ~mchmnes 
with the assurance that all they can possmbly bumld ~!! be tsken 
as fast as they can produce them. ~long these ~ll be the 1~ghly 
productlon shell machlnes such as are belng used at Frankford. 
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Fourth, by hav~_ng sources outsmde of t ~e mscnmne tool mndus- 
try produce !srge qu~nt~t!es o~ snuple s~ng!e-purpose snell 
mach~_nes sumtsb]e for belt or r~otor d~ve~ for operatmon by ~omen~ 
v~hmch csn be qu~c]~y mnstalledo Such a mac~n~ as ~c have mn 
mmnd would have one feed and one spee4~ w~th no refmnements of 
desmgn, possibly ~th a cast mron spmn~1_e, mounted mn babo~tt 
bearlng s. 

The sane need led to the development of such ~mch]nes s fter 
we got ~nto the hast war~ but ~t ms far better that designs and 
patterns and sample ~cl~nes be prepared and tested vmth the ex- 
permence we have had stance the ~orld ~sr before the emergency ms 
on ~a~ 

The Natlonal ~lachlne Tool Bumlders ~ssoclatlon nss oust com- 
pleted srrangements ~th the ~lar Department to undertake the de- 
smgn of these slngle purpose rmzchmnes~ and has sctua!ly assmgned 
men for thls work. Sample r~chlnes sre to be bumlt and tested 
to check the deslgn and performance. No further ~cl~nes would 
be built untll I~-day. The manufacture of these ~achmnes would 
then be put inbo ~ta3 workzng plants not engsged mn other essen- 
tlal work. They would not be built by the n%ochlne 5ool mndustry, 
all of whose c~pscmty would be devote4 to making the more reizned 
type of machmne tools needed for other essentmal mtez~s. Gradu- 
s~Lly, as the ~chmne tool mndustry was able to handle the problem~ 
hmgl~ly productmve s~ell macnmnes lmke those mn the i ra~kford l~ne 
would replsce these s~uple s~le-purpose machmnes~ resultmng zn 
tremen4ous sav~ng mn men and space° The essentmsl purpose of 
these smmole machmnes ~ou!d have been served to secure an ~mne- 
dmate output of enormous quantmt!es of shel]s. 

Our Assocmatmon hopes thst the development of these emer- 
gency smngle purpose ~achmnes ~,~33 prove of substsntma% asslstance 
to the War Depsrtment in meetmng mrs groatest smngle problem, 

In tmne of a national emergency the mndustrmes whmc1% are 
the machmne tool industrmes best customers are the very ones the 
Government would be dependent upon for greatly mncreased produc- 
tmon. At such a tlme our mndustiD~ would therefore be called 
upon to furnmsh an mncreased number of ~ools to these zndustrzesj 
as well as to the Government. 

The domestmc and e~©ort busmness we are obtamnmng today Is 
enablmng us to mncrease our facmlztmes snd tramn sn mncreased 
numbe~ ~ of men so that we are gettzng mn much better condm~lon to 
meet problems of na~lonal defense should a conf!mct by chance 
ever be forced upon us, 

Needless to say~ all members of our mndustry hope fervently 
that no such emergency will ever ~rmse. 
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Althoug$~ our mndustry has such an mmportent re)atmon to 
natacnal defens% the machmne tool bum!ders of tl~s ecru%try are 
absolutely and unalterably cpoosed tc wsr, and ~mll cooperate 
to the fullest ez~ent an helpang an any wsy to keep thzs counter 
out of wsr, ITe line% 3ust ss you gentlemen d% tl~t w%r can result 
only an a terrmble loss and 4asaster to vmctor end vanqumshed 
alake. 

The welfare and prosperzty of our industry are psrt and 
psroe! of the normal peaoetlme welfare end prcsperatv of our 
country as a whole. Our andustry|s soclal and eooncn~c respon- 
saba!aty is the mating of msoh]nery for the productzon of those 
throngs v~ich ~%ke a happaer and a better lafe for all. It Is 
the fcundataon of our andustrmal development whmch has made the 
stsndard of !ivmng ~n the Un!ted States of Ameraca the haghest 
standard of llvmng the v~rld Ires ~¢er I~o~. 

( /27/39) 12 g 
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l't2  

Q. ~m. Lovely, I would llke to get you to tell us a lmttle about 

how machmne tools are made, that is, to the extent in w hlch 31gs and 

flx%ures are used, and whether the standard tools that obvmously those 

would be used for would cause us any dlfflculty in w~rtlme, and then 

comment on the blg heavy thlngs !rake blg borlng mmlls for turrets and 

gun bormng mac1~nes and such throngs as that. Do you see wha5 I mean9 

A. The smaller types of machmne tools are made ve~/ extens!vely 

wlth 3!gs and f~tures. It would probably take fkve t~mes as many 

hours to make the small ones wmthout 31gs and fmxtures as it Sakes v~th 

them. There Is tremendous competltaon an the ~skmng of such stuff. 

The larger ~mchlne tools, ho~ever, are not made to such an ex~ent wroth 

3ags and £~xtures, --large planers and large borlng mmlls-- but, on 

the other hand, they requmre tremendous blg machmnes for the hsndllng 

of the parts involved. Those maehmnes are never made except to order, 

and that belng the case, you mmght almost class these blg machmnes as 

jlgs and fmxtures~in the same category as 31gs and f~xtures. Those 

large machmnes are often the types that are used for maklng these varmous 

machznes themselves. They have a habat of beang of such a nature that 

they reproduce themselves. These slngle-purpose, slngle-shell lathes 

thst we are ta]1~ng about, Sine lathes that would be of the type thst 

would be so slmple that there would be very llttle machmne work on bhem 

and very lattle an the nature of 31gs and flxtures. The msch~nes that 
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~zere made by Smmon & Cart Foundry Comp&ny mn the last v~r and by Yeomans' 

are the type that we are thmnklng of. They are not accurate enough, not 

sutured at all for flne work on amrplane parts but they would be perfectly 

3ustmfmed mn uslng them for shells. ! tbmnk that one of the best de- 

velopments that hss occurred zn the manufscture of shells is the forgmng 

of cavm~les to smze. I know that some people mn bhms country t.hm~ 

thst that ms a re!kned art, that mt ~'~uld be dmffmc~t for us to geb 

many people to forge shells mn such a reflned way as to have those cavm- 

trees come as nmcely as Bethlehem and some of the other companmes that 

are dolng that now, but ! am mnc!mned to thmnk that mt is s matter of 

knov~n~ hovr ~nd that that knowledge could be obtsmned from these places~ 

and the sa~mng In labor in maklng shells that ~ay is, of course, tre- 

mendous. I don' t k~ow whether I have ansv~red your questmon. 

Q. Do you suppose 6hat Sellers and people llke that have patterns 

for themr brag machmnes~ 

A° Yes, but I presume qumte probably ths~ they have only one set 

of patterns. The patterns could be made rather qumckly. I thmnk thst 

the War Department has recognmzed that smtua~mon on blg machmnes and 

has placed orders for machmnes of that type that Sellers and Nmles make. 

I thlnk they were the fmrst ones mn the count17 to be really ve~g busy. 

Those machmnes are the mac!~nes thst I feel we should have aval!able 

at all tmmeso I tD1nk that our Government ought to recognmze the fact 

that !t takes a long tlme to m~ke %hose brag machmnes and that your 

Navy Yards and your arsen~Is ought to be well equmpped wlth that kmnd 

of equipment. That stuff ought to be kept up. 
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Q. }~r. Lovely, I have two questmons Y wo~!d Imke to ask. In re- 

latmon to your capacmty index, whmch I understand ms about 85%, that ms 

one shmft. Would mt be posslble to have three shlfts on a machlne? 

A. Well, I ~mll tell you, all of our plants have had the expermence 

of navlng the!r product changed so rapldly that hhere are deflnmte 

bott!eneoks scattered through, an4 some of these have ended those bottle- 

necks rum~ng 24 hours a day, even v~en b~smness ~,~s as mL ~s doom in 

here or as mt was along In here (mndmcatlng on chart), tie have ~otten 

army from that one shmft and ! presume the reason for mt ms that mt takes 

a long tmme to get the necessary mschmnery ~fter a demand ms developed, 

and then ~ look back 5o see whether we are apt to have thst demand con- 

tznue, and past per£ormm~ce mndmcates that we are not. ~e are not apt 

to want to drop mnto our cap] tal and by machmnery that ve could never pay 

for on any busmness that ms mn sl~t. Thms ¢apacmty mndex ms based on 

a total number of dmrect labor hours and mt ms compared to the i~mum 

total of dmreot labor hours of each indmvmdual plant an the past~ takmng 

the performance slnce 1926. Now there are some of these plsm~s that are 

represented mn thls sggregate chart that are operatmng st a hmgher raSe 

of capacmty than they ever/ dad before~ whmle some of the others only 

operate on a 30 or 40% of capaclty. No one holds do~vn to a smngle sl~ft 
golng 

capacmty today. The cost of gettmng all of your operatmons/for the kmnd 

of product you sre puttlng out at any one tmme would not bslauce ~t. 

Q. Consmderlng a natmonal e~rgency 8nd a natlonel emergency of 

~own length~ probably 2 or 3 yesrs, in relstlon to plans ~ plan 

a great deal in the Armed Servlces for mndustry~ has the Natmonal 
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Assoclstlon of ~lachmne Tool Bumlders any plans where it could expand any 

of the present plans that would fac!lmtate the delmvery of machmne tools~ 

A. The Assoc!at!on has not felt the necesslty of get~Ing into that 

partacular problem. F~ght now what as happenmng, though, is that solre 

companmesj ~ho are havlng a demea~dfor someth!ng that they are not equmpped 

to make, let those parts outslde. There are other plants in the country 

that can ]~ake certamn andiv~dual !terns. They call on them for help. 

They will run thelr plant full capaclty _{or dolng that. It is a lot 

easaer to have those plants made under your ovm company, though. 

Q. ~{r. Lovely, is there any speclal adea of how you should seleco 

labor for the ]~rach~ne Tool Industry from your reservolr? 

A. I thmnk that the industrlal actavl~y of the country !n the last 
large 

few years has been/l~mm enough so that there haven't been or are today any 

real skilled mechaulcs that are out of work. Increaslng Lhe number of 

men now means tralnmng green men. If a man comes to our plant 5oday-- 

my own plant--and says bhat he has had a lot of expermence, ~re ~onder 

what ms the mstter wroth h_~m. V~e thank he hasn't been able to get along 

some~qere else. A fellow who as a good husky, mnte!lmgent lookLng msn, 

who has come off the farm and had to tanker up hms own csr and make a 

lot of hms own stuff would be a better mecb~qnmc than one who may have 

had some experaence, l~e have dmfferent classes of labor~ of course, in 

our plants. Some of them merely have to learn ]_Lmmted operatlons lmke, 

perhaps, runr~ng a drill press, whmch as not a dmfflcult throng to learn 

to do. You can make an operator for such 8 machlne of a green man mn 

perhaps a few months tLme. We put green men on s machmne l~ke that ~th 
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a skmlled 1~n and let them stay there for some v~eks ~atchmng the other 

fello~ at flrst and then gradually domng a lmttle of the work. Then we 

only g!ve them the poorer work fo~ a v~lle. 

way of increaslng your force---me/~e new men. 

tlOrl. 

It ms about the qumckest 

It ms an e~ens!ve proposl- 

Q, In relatmou to selectmve draft machmne tool labor mm~ght be ex- 

cluded from the draft. If you needed to expand ~mmed~_ately~ ~ould you 

have a speclal type of oerson llke a h~gh school graduate~ a college 

graduate, a farmer ~ what type~ 

A. I donlt know as I have any deflnmte ans~ver for that. I donlt 

thmnk that we have ninny college men who make good mechanmcs. Usually 

zf they have the ab~ llty to use thelr hesds as well as the!r bards we 

have a place in our organmzatlon for them on plannmng. If a college 

man can geb a better ~ob somewhere else he v~]_l take mb. You can't run 

your plant entzrely wroth college men. They would all want to be head 

of the compsny. I thlnk that some years sgo the reallzatlon wus forcea 

upon me that there Is only about 5% of the people in thls country amy~ay 

that want to take respons!blllty. I remembe~ a fellow shovelmng sand. 

I had some connectlon wroth stone work and there v~s sn operatlon that 

dmdn' t look any more dmfflcult than shovellng sand--puttlng blocks of 

msrble on a rum~ng belt so that the surface wo~!d be suoothed. I put 

ham on that cob but he stood it about two days. Then he got so nervous 

he had to go back to hms old cob. I thlnk we have so many dmfferent 

hypes ol 3obs In a machlne tool plant that we can use intellzgent capable 

men who are !n good health and qumte a number of them. They all have to 

]~ve tralnmng. The tl~e element ms the throng that is bad. 
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Colonel ~kles- Do you thmnk the 4msposltaon on the part of men 

to be tralned along mechanmcal llnes has grown or decreased over the 

past decade~ 

A. I don't thmnk at has changed much. I remember I had an old 

1916 roadster and after I'd had at a ~fnmle~ about every tame I used at 

I had %o "get out and get under". I thank a lot of other people that 

ran automobmles st that tame before they got mnto a machmne tool plant 

were forced to know more sbout z~chmgery than they do today. Those 

fellow,s that get a plece of junk -- a broken do~ car -- are more ~pt 

to learn somethmng about handlmng thear hands than those that buy s 

new one. 

Q. How about the machmne tool industry of Japan~ Conslderlng 

England and Germany as out of the plcture so far as supplymng those 
as 

tools ~/# concerned~ have our orders increased to Japan~ Are they 

greatly dependent on the Unlted States~ 

A. They are qumte dependent on us. As a matter of fact, they 

have been buy!ng more tools~ I thlnk~ of the type that they are ~slng 

now largely for planes and autmobales from the Unmteo States thm~ they 

have from Germsny and England. I would say that they got the shmpbumld- 

ang ~achmnery and the machmnes used for blg g~uus~ stuff of that klnd~ 

almost entlrely from Germany. They have in the past. And t~ey were 

startang to get some of thelr sm~]ler machinery from Germany before the 

wsr broke out. I ku~ow of some orders that they atterpted to transfer 

to thins country, after the war broke out because they couldn't get them 

from Germany. I suppose there ms a way across the Trans-Slberman 

Ramlroad, but they tell me it takes months ~o get a shipment across that 
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ramlroad. Jspan 7~s qumte a large customer of machmnery from thins 

country last yearj but they are not gettmng anythmng llke the amount 

that is belng ordered by England and Francej and I thlnk that thouzh we 

are stroll a neutral natmon~ there are a good many of us v~o feel we 

prefer shmpplng machmne tools to England and France than we would to 

Japan. On the other hand, we reallze there is really no aooreclable 

machmne tool mndustry mn Japan and Japan ms more apt to be a cu~omer 

!n the future than England is~ for instance. England has a large mn- 

dustry herself and she hates to buy anythmng outsmde of her ov~ cou1%ry, 

Q. I thmnk I understood you to say that most of your hmghly sk~!led 

people were over 40~ 

A. No, I wonlt say that. ~1ost of our hmghly skilled people are, 

but part of them aren't. 

Q. Would you expedt any greater number in csse of voluntary 

enlmstments9 

A. You see~ our hmghly skilled men that are over 40 are those 

who have been wlth us for a long number of years. The newer men are 

mostly younger men. If a man gets estab!mshed mn lmfe somewhere or 

other and has somethlng to do he doesnlt ordmnard~ change, so that the 

new men commng mnto our mndustry are not the older men~ but they are the 

young men. Posslbly my own plant mmght !llustrate the polnt. In the 

early part of 1937, I thmnk mt w~s~no~ 1936 -- there was qumte a lmttle 

slump in through here -- about 1935 -- you see, we are just coming up 

from tk~s depresslon, we had about 300 men In our shop force at that 

tmme° Well, now, out of those I would say that perhaps half of them 
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mmght be over 40~ but slnce then we have added probably 7 or 8 hundred 

men~ and a large proportmon of those fellows are younger men. They are 

men that now have had t~m or three years tramnmng. ?le also hope that 

men that v~ are tak!ng in ~v~ll mske thelr l~fe work wroth us. That ms, 

v~ are pu~tmng mn a long nu~aber of years 7&th bhem to make them good 

for somethlng. ~e hope that they 8re go!ng to stay and we are more 

apt to take those younger men mn than we are older men. But after a 

man has been establmshed mn the company and has proven hms usefulness 

he !sntt lald off because he grows old mn the business. We have a 

number of men who are up in the 701s. There ms one man that I know 

of who ms 85. I happened to be out to dm~er wmthh_Lm out in the 

country last Sunday and he dmd all the cho~pmng of wood out there. 

There are a number of younger men there but he chopped the wood and made 

the fl~es. We hsve got a few men v~o have served 50 years in our com- 

pany~ and that ms typzcsl of other companmes !n the industry. You see, 

unfortunately, ~fnen the depressmon comes~ we naturally lay off those who 

are of the lesser value to us, and the% tends to take off these younger 

men who havenlt had much tramn~ng. We have a feelmng of responsmbllmty 

ior the older men. They have loyalt[ to us that the younger ones 

haven't, so ~ tend to keep our older men through the depresslon, but 

Wen we really get actlve we are very dependent on those younger men who 

have been wlth us from smx months up to a couple of years. If we lose 

those it merely means startlng over ags~n and a very serlous loss mn 

productlon as a result. 

Q. Would you care to say a Llt~le blt about the organmzed labor 

smtustmon in the mndustry, 
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l I,ZA, 

A. I thmnk the indt~try is less affected by organmzed labor than 

any mndust~y. There are a fe~ plants ~ere the men are org~mmzed~ but 

I thmnk there are more plants that are non-unmon. I belmeve that the 

reason for thls is m thins ms DUSt my personal opmnmon ~ that the 

ummon does more for those mndustrzes that are made up more of unskmlled 

men whose mmportance to the company can be graded more in a unmform way. 

Our men vary so greatly mn pay from those vhat sre starting to those 

that are most skmlled. The most sl~lled workers are getv~ng ,veges so 

hmgh that they ~re not interested in anythmng that a group as ~ , hole 

would offer them. They are more In4mvmdualmstlc. A lot of plants 

that have been organmzed for a whmle go through perlods when the men 

seem to fall away from the unmon. I thmnk the labor movement mn the 

cotmtry mn the last few years has probably brought ~ore men mn our 

mndustry mnto unmons than there were ~st beforej but I th!nk there was 

a permod, well~ the per!od when the A.F.L. was qumte actlve mn the 

machmne tool industry, I thlnk mt mmght have been 20 years ago~ before 

the war. I don' t know but that the larger proportlon ~aght have been 

organmzed then than t~here are now. It isn't a problem thst seems to 

be a very acute one. 

Q. You stated the number one bottleneck in tmme of actual emer- 

gency to be the skilled labor problem~ an~ you stated ~hat your com- 

mmttee of cooperatlon wlth the Government has recommended as the solu- 

tmon for the problem the establmshment of some kmnd of sezvmce organmza- 

tlon whmch would put the men now !n the machmne tool mndustry automatlc- 

ally ~nbo a status of wartmme servmce, you mmght say, rmght in the 

machmne tool industryj and the Select!re Servmce would conslder carefully 
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each IndIv!dual case before they made a declsion as to whether or not 

they wottld be relessed from the n~chlne tool industry to other servmce. 

Could you glve us what you ~ould conslder as other bottlenecks besldes 

thins skilled labor bottleneck and your recomm2nded solutlons of those~ 

A. Wall~ of co~rse, new nmchlne tools themselves are bottlenecks, 

but I thlnk one of the other bottlenecks is ~he number of men you have 

available and~ probably~ the number of machlne tools that you have in 

a plant. Most of our plants are operatlng In such a manner that they 

are not completely balanced all the tmme. Hardly any plant that I 

know of is a completely balanced unmt. I know that in Germany some 

ui111zatlon was made of that. A man organmzed a buslness of bulldmng 

machlne tools on hls ovm. He sublet those parts~ that is, he had tb~s 

ll~tle plece made by one machlne tool company and that piece made h~ 

another. I don't know v~ether that is feaslble. It is a~du!ly dmffl- 

cult to plan the program of work through a machine tool plant s because 

the modern machlne tool ms made of so many intricate dmfferent pleces. 

Instead of havlng a single llne of ]~mch~nery for producmng one con- 

ponent~ you may have a thousand d~fferent pieces that sine made in a 

comparstlvely small plaut, so that it ms hard v~ork to say whst machmne 

~ll be available a month from now. Yo~ know from your past perform- 

a~ice about how it rt~is and If you chsnge the nature of the product 

golng through the plant it ms dmfflcult to analyze what that ~ll do 

to the output of the plant. The sa~est way to do IS to go by what your 

past performance has been and dupllcate that performance or increase 

it somewhat. I have a feeling that our industry is much larger here ~n 
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proportmon to 5he use that we would rpake of mt than the industrles in 

England or Germsny. At the bottom of the depresslon our Industry vms 

operatlng about 15% of what was consldered the normal capaclty, and 

5hat ms o~iiy 6 or 8% of bhe capaclby that we have reached stance. One 

of my frlends over in England felt very badly because he samd they 

were vmy cb~m to 40% capacmty, but our mndustry ms over-expanded to 

our normal needs more than mn other countrmes. It ms oust a chsracter- 

mstmc of the average kmermcan~ I thmnk~ to overdo everythm~g he tackles. 

Colonel ~les And hms w~llmngness to take a chance. %[e vmll 

have to close the questlons from the cless. 

from any of our guests or from the faculty ~ 

anythlng that you ~ould lmke to say~ 

Are there any questlons 

~m. ~ have you 

~[r. Lovely I thmnk ! mmght have surrendered to you a llttle whm!e 

sgo~ ~, Burma. I thlnk you mmght add somethmng to the dmscussmon that 

n~ybe ! famled to grove. 

~Ir. Burns.. I've been smttmng here wondering 7~a~ you had !eft for 

me to say mf I were ~ailed upon. I mmght say, though, ~. Levely~ we 

made a spot check about thms questmon of men ~o mmght be vaken by the 

draft~ and whmle mt msn't an accurate statement snd shouldn't be taken 

too sermous!y, mt would seem about 15% of the employees zn the typmcal 

machmne tool plant are between 21 and 30 years old~ an~ who would be mn 

the fmrs5 class. We have beentrymng to fmgure out ~@nat type of cm- 

ployee we wouidnlt mmnd !osmng~ but there has been some conf~smon and 

mt ms hard to say. %r~e would Imke to have 5hem all for e per~_od suf~mcment 

to allow for tralnlng. For mnst~nce~ a crane operator msn' t a pertlcu- 

larly ski!led man~ yet, as a matter of safety for the men under hLm, we 
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Izke to keep a man that is good. Then, too, he c~l save a wb~le of a 

lot of tlme in puttlng work on machznes. A sweeper zsnVt a s}~lled man, 

but he knows hls vmy around a plant and he knows ivhere raw rm~erlals 
to 

are, etc. So that/thst question of how ~£ny of our men ~ could aflord 

to glve up we would auswer by saylng "None". As to the matter of bottle- 

necks, v~ would str~ke flrst the dlfflcu!~yof flndlng tralned men in our 

o~m plants wllllng to take responslbll~ty. 

~. Lovel X ~at ls a very d~stlnct bottleneck and the men ~bove 

l~m~ too, are more dlff~cult to get. You overload your key ~uen. I 

know of ~ good many plants whlch are not gozng o~tsmde to set stuff ~rho 

mlght go outslde if they had good men v&o knelt 0helr buszness ~,~ao cot&d 

supervlse the work that was done outslde. There is a ve.~y small pro- 

portzon of men that know enough about the buslness to go out to import 

knowledge to another orgar~zst~on and to pass Dudgment on vAat the 

other organ~zat,_on does. We need those fellov~ so ~uch zn our plants 

Lhat maybe they sre one of the chmef bottlenecks. Of coarse, the nore 

brilliant younger men are being developed. We are ~urDr~se@ ourselves 

sometimes that a fellow really has a lot of abll~_~y v~y do m the lzne 

where he hasn't had an opportunity to show ~,fnat he can do. 

Colonel l,~les If there are no further questzons I tl~nk ~e v~ll 

close the ]]~et~ng and bhsnk ~ r. Lovely for h~s f~ne talk .rh~ch has oDened 

up a better v~ew of the machine tool ~ndusb~7 bhan we could posszbly 

have otherv~se. Thank you very nmch~ szr. 
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