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THE NACH!NE TOOL I~DUSTRY 

~. Chamrman and Gentlemer 

I learned somethmng durlng the Colonel's mntroductlon 
}~e have a very effmcment lady mn our office who asked me some 
dmscreet questmons thms ~ee~ - I now see some of the answers. 

Concernlng thms horse and buggy busmness, I would imke 
to tell a story that I never before have told mn puolmc to a 
group of people It ms an absolutely true story, and as refer- 
ence was made to the horse and buggy days I was remlnded of mt 

When just a youngster I happened to be a clerk mn 
the trmmmmng shop of the old Columbus Buggy Company. In the 
department w~s a roustabout - Jmmmme Fmtzpatrmck Jmmmme was 
a very husky mndmvmdualj wemghed about 190 pounds~ and was all 
muscle. He was reared mn a convent, hopped the fence at the 
age o± ten and started out on hms own J1mmme marrmed a very 
small German girl. As you know, at tha~ tmme men drew very 
llttle money and J~me was held pretty tmght At fmrst he 
was pald IS¢ an hour I put up a battle to get 17½@ for hmm 
and fmnally got mt One day he asked that when he had over- 
tlme commng that mt be !ssued in a separate envelope I sald, 
"Sure, J~me~ but whyS, 

"I don't want very much money to spend, but the old 
lady takes everythmng from me and I would Imke to have fun 
once ~n a ~h~le " 

I fmxed it The next mornmng when Jmmmle came I 
asked hmm how he got along He samd, "What do you mean ,got 
along~'" 

"Wroth that spare envelope~" 

He samd ,,~at do you thmnk happeneS~ I gave her 
the wrong envelope f~stl" 

I have seen a good many outlmnes of analyses of mn- 
dustrmes, but I have never seen one as good as the one that 
was sent to me as an mndmcatmon of what yo~ wlsh to hear about 
our mndustry. In fact, mt ms so good that I am gomng to work 
entmrely from mt mn stramght imne order. 
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The fmrst questmon that appears ms the Delmneatmon 
of the Industry Machmne Tools are - we!l~ we llke to call 
then - "the maste~ tools of industry " Our ±ndustry ms the 
farthest back of all the machmne mndustrmes. Nachmne tools 
are capable not only of maklng all other machmnes but of re- 
producmng themselves We use the defmnmtmon that a machmne 
tool ms a ,,po~er-drmvenj complete metal workmng machmne, not 
portable by hand, havmng one or more tool and work holdlng 
devmces, used for progressmveiy removmng metal mn the form 
of chlps " That leaves out presses and brakes and metal 
shears and metal formmng machlnes mn general~ but st does 
mnclude grmndmng machmnes because grlndmng machmnes remove 
met~l mn the form of mmcroscopmc chmps. 

The mmportance of the mndustry ms out of all pro- 
portmon to the volume of mts annual busmness As you ~ml] 
see a imttle later from the charts, tne eolume runs to about 
i00 to 125 ml!llons a year mn normal years That souncs very 
small as comnared to a greet many other industrmes, but the 
econommc ~port%nce !s more mn relatmon to the lenath of t~me 
those tool~ are !n elfectmve use mn the nroductmon and flow of 
goods Fconommsts generallywmll admmt that the ~achmne Tool 
Irduotry's relatmve Importance ms equlvalent to about ten to 
fmfteen tlmes lhe normal smze of mts sales because machmne 
tools remamn in effectlve use about that length of tmme. 

There are in %he country about ZS0 companmes makmng 
machmne tools The dmstmnctlvelymachlne tool bumldmng com- 
panmes number probably 150 or 160, the others are in the maln 
companmes, engmncermng concerns, foundrmes, and machmne shons 
that m~ke tools as a smde imne They may make a imttle drmll 
press, or a small lathe, they are m%chmne tool bullders~ of 
course~ but machmre tool bumldmng ms not their pr~ne bnsmness 
For ~iI practmcal F1rposes you can conslder that there are 
about ISO to 160 machmne tool plants devoted to that work. 
The average smze ms small, involvmny an mnvestment of some 
d~500,O00 to $700~000 Of course~ that takes mn some co~penmes 
that are very large, ~fhere the mnvestment smounts to clght or 
ten mmllmons, and some very small comn~nmes of around a 
hundred thoussnd. 

The sverage company employs from 200 to 250 men. 
Agaln, some of the plants employ several thousands Host of 
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the companies are owner managed, that Is s owned by one men or 
by a small group of men. In many cases the business has been 
handed down from generation to generation We have a number of 
plants in which the third a~d fourth generations are the manu- 
facturers today 

There is invested in the busmness about ~125~000s000 
and normally it turns out a little less business her year than 
the investment - around a hundred mi!31on dollars In especially 
good years the ~ales exceed this up to about one hundred and 
seventy-flve million. The value added bymanufacture is approxi- 
mately two-thlrds That is divided roughly into about one-thlrd 
for materials s one-thlrd for labor~ and one-third for engineering 
development s overhead s taxes, etc. The highest employment of 
which we have a record in the industry, was in 1919 about 53~000 
men The probable average now is around 40sO00 

Distribution of plants Chart I. (I) Practically all 
machine tool manufacture is conflned within the northeast section 
of the country. The business started in New England something 
over a century ago and as the need for machine tools spread to 
the ~est the industry branched out A group of manufacturers 
started in Cincinnati before the Civil Wer s and that is now one 
of the principal centers. ~ consider, for our purpose in des- 
cribing the location of machine tool builders s the New England 
territory as a ~hole Plants are sca+tered throughout New 
England in M~ssachusetts, Rhode island, Connecticut and Vermont. 
Then ~e come west to two great centers in Cincinnati and Cleveland s 
and in the last half century a great number have come ml~o exis- 
tence around Rockford, Illinois. ~ consider ~,Lilwaukee and Chicago 
es a part of the Rockford District There are one or two smaller 
manufacturers on the West Coast, but generally speaking the whole 
llne of manufacture is in the great northeast industrial area 

The mmportance of being near raw materials is not ~early 
so important as it is in many industries because the tonnage of 
materials used for the manufacture of machine tools is not great 
tonnage in proportion to the value of the finished product It is 
far more Importent to locate a machine tool plant near the users, 
that is~ from the standpoint of sales and service. ~ile there 
are a great many plants located in small cor~unities, there is 

(i) 
Chart I not included 
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a grester tendency to concentrate mn cmtles~ as mn Cmncmn- 
natm snd Cleve!and~ Ohmo,Worcester~ Nassachusetts, H~rtford~ 
Connectmcut, ~nd Rockfold~ lll~no~s There ms no very great 
dmfference mn cost between the smsll co~munztmes and the 
l%rge. There ms a imttle dmfference mn the wage ra~e per 
ho~r~ but thms ms offset by the necessmty to carry larger 
stocks of msterm~!s of ~srmous kmnds, so that mn the long 
run ~t amounts to about the same thmng 

The tar!ff has been some factor ±n growth but not to 
great extent Formerly there was a thlrty-fmve her cent 

tarmff on mmports of machlne tools, thms ~as aropped to 
twent~f!ve per cent for a f~r years and wss then brought 
back to thlrty per cent The tallff has afforded some pro- 
te~tmon~ but the growth of the Amermcan machmne tool mn- 
dustry ss compared to that of other countrles ms more l~rgely 
due, I belleve~ to the gre~ter expanse of country, the 
gre%ter necessity for mech~nmzatlon~ and the wealth of our 
raw matermsls The perfectmon of the mass productmon of 
goods hss been responsmhle for the development of the 
Nschmne Tool Industry in the Unmted States Jar a~ead of 
foremgn countrles The foreign countrles zre makmng qumte 
an effortto cut down that dmfferent~al now and they are 
makmng qumte a sob of it In some cases they duplmcate 
our equmpment %o the extent that mf one silould not happen 
to see the name nl~t~ he mmght thlnk mt one of our own 

Rel~tmons wmth Federal~ State and Nunmclpal Govern- 
ments I do not know ~ust what ms eApected under thms 
headlng, bug when we come to the end of the talk mf I have 
not made thls topmc suffmcmently clear i would apprecmste 
any questmons thst you mmght hsve. I mlght ssy that vhe 
H~chlne Tool Industry's rclatlon wlth the Army and Navy~ at 
l~ast from the machmne tool bumlders, end~ ms most e~cellent. 
Nothmng more could be des!red To the last man all hsve the 
hlghest respect for the Army and Na~m£ ond will go ~ long way 
to do anythmng they c~n to preserve the mutual frmendl!ness 
that exmsts The Federal Government ms qulte a large pur- 
chaser from tmme to t~e, but not ~s Isrge as we had hoped 
mt would be from the standpolnt of sec3ng that the Government 
nlsnts ~re mn most excellent condm~mon~ qulte as much as from 
the standpoint of our ova~ bus!ness. 
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Varzety of Productmon There are no byproducts 
mn thzs zndustry but the~e ms a large varmety of productmon 
As you knowj there sre flve arts of machmnzng met~l mml!- 
mng, turnzng~ berzng or drmllzng, planzng or shapzng~ and 
grzndmng. These rough classzfmcatmons~ however~ do not tell 
the entzre story as there are many subdzvzszons of each 
classlfzc~tmon, mschznes dGveloped to do thzs o~ that Whzle 
they all come under some one of the gonerai categorzesj the 
sub-classes extend down pretty far, We have gotten out a 
imttle book 3 gzvzng the t~es of machmnes msnufactured by all 
the people zn our org~nmzctmon~ and I have arr~mged to leave 
a copy for the record ~re are avazlable for those who can 
use them. 

The next questzon has to do wmth bulk mn our mndustry. 
As you know~ we have machzne tools that rsnge all the way from 
the szze that could be set up on thms readzng table to those 
that would rcquzre a space ~s large ~s thzs room There ms 
nothmng pcrzshable about a mschzne tool except thst mt grows 
obsolete and eventu~lly ~ears out. "~,ear out,, ms scsrcely 
the proper t~rm, zt would be better to say that m~chmne tools 
gradually lose thezr accuracy under hard usage But the 
greatest factor ms obsolescence. 

You are no doubt fammlmar wztn the study made by the 
"Amcrzcan Nachlnzst,, showzng that 65 per c~ nt of the machmne 
tools zn use zn thms country zn 1955 were more th~n ten years 
old. The sge percentsge zn your ~shzngton Navy Yard zs hzgher 
than thst. Accordzng to the fzgures~ as I remember themj the 
total mnvestment of mechanmcal equzpment zn the ~Vashzngton Yard s 
zncludmng machmne tools, about three years ago v~as g2ven as 
around fmfteen mzllmon dollars At four per cent depreczatzon 
per year th~s equmpment hsd by thst t~me depreczated zn value 
nearly to two and ~ half mmllzon dollars, so you see the 
Washzngton Navy Yard v~ould stand very far down thc imne mn 
degree of modernzzatmon 

Patents ~nd Brand N~mes Trade names are tremen- 
dously Important zn our mndustry. Patents ~re less so, although 
there arc a grist many pstents. Trade nsmes such as Brown and 
Sharpe~ Pratt &Whmtney~ Gleason~ Cmncmnnatz ~l!zng, ~nd many 
others~ all mean somethzng to sny of you who have ever had 
anythmng to do wzth thmngs mechanmcal, i mentmon only these 
four or fmve~ but thele are a hundred or more~ not so old but 
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thoroughly ~ell known I know of no other imne of bu-mness 
±n ~hzch the manufzcturer takes so much ormd¢ mn hms fmrm or 
ms so anxmous thee e~ery pmece he sends out under hms trude 
n-~e be up to the standard thst he ms bumldmng to. There zre~ 
of course~ a rur~er of manufacturers of each type of machmne 
tool~ not all of whom mnte~d or pretend to turn out bhe hzgh¢st 
quelmt/ or th~ best because there ere places ior msnF dmffe~ent 
gredes ~md ~al~mas~ but for the ~ductry as ~ whole every 
concern ms most particular that mrs customers may be assured 
of prtt~ng the qualmty mn each nschmnc that themr trzde name 
repr< sents. 

Rese~rch~ Ds_velo~nentm ~ ~___nd l~prowr, ent That ms 
another interestmng pomnt cbout ~hms mn~trj As we ~mll 
see on e chert ~ imttle l~ter~ the grestcst mmpulse to research 
and development ms ~mvcn ~ th~ ext!e~e mrr~gulsrmty of the 
busmness Durmng the perzods when bus~nuss ms good our plants 
~re ~ry busy ana productmon and engmneermng are rushed. You 
see~ ~ do not have only the engmneermng necessary to develop 

nrw Imnc el new ?ypu of ~chmne tool, we hsve also consmder- 
~blc enymneer~ng mn connectmon wmth equmnpmng m~chmnes for 
specm~l l±nes of work. Thet part of ~,ngmneer~ng goes on con- 
st~ntly So~ ~hcn thmngs ere gomng strong the ~ngmneermng de- 
nertmEnts are very~ very busy It takes thu s~me type of engm- 
ncer~ gen~rally speakmngj to dcsmgn equmD1~ent for ~ specmal 3ob 
to be turned off the m~ch~ne as mt does to develon a new machmne. 
The result of thst ms theft when the shops are busy the engmneers 
see the greatest need for n~ types of tools ana new develop- 
m~nbs, but they ~re too busy to go ahesd st that tame They 
store themr mae~s~ put them to the b~c~ of the stove~ so to 
spe~k~ and then when busmncss dmes down they brmng them out and 
Pc ep themr key men engaged zn workmng out thu problems Conse- 
queut!/~ development work ms cerl m~d on namnly mn the dull 
pcrmods That hrppuned to such an extent mn the last depres- 
smon that man~ imnes were completely re~mlb~ ~th hmgher pro- 
~uet±on~ tremendously greater accurscy, greater ease of handlmng~ 
~nd mn addmtmon a b~t+er use of electrmcal equmpment~ greater 
~deptebmlmty for the use of ne~ hm~her sp~ed alloy cuttmng 
stculs ~mle the people thougbt that the ~chmne Tool Industry 
of America was pretty ,ell developed before~ the l~st fmve years 
sho~ ~ ~emark~blu strmdc fo~ard. 
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Some of you attended the ~chmne Tool Sho~ zn Cleve- 
land last f~ll~ but for those who dmd not I wm!l tell you s 
izttle happenmng A representatmve of one of the bmggest 
automobmle concerns~ who probably has bought more machzne 
tools than any three or four other men combmned~ and he ms 
stzll buyzng them~ cane early - the f mrst day - and then sent 
for about fmfty of hms men foremen, superzntendents~ etc 
to come ~htn h~ left on the thzrd day he looked me up to 
tell ~e thot he had expected some development~ but that he 
had no conceptzon of wh~ t ]md happened mn the last fzve years. 
There was a man who Kne~, For you men who are znterested zn 
the Government plants~ I thznk mt ms safe to say that mt ms 
qumte esscntzal that you become pretty thoroughly fammlzar 
wmth what has happened durzng thms tmme. 

Style Inf lue~ccs. There are trends rsther than 
styles zn the zndustry. For znstance~ s few years ago many 
machmne tool users wanted to have a machmne tool thor would 
t%kc s pzece mn and turn zt around step by step snd brmng 
out the fznmshed product~ sll autom~tmcally. That went on for 
so~e Imttle t~e Now some of them feel that they would r~ther 
have a izneup of varmous tools to do that work There ms a 
flow of mdeas mn one dmrectmon~ but they can scarcely be termed 
"styles." Some of our ncw machmnc tools though are bemng made 
better lookzng tnrough design and style. That applzes also 
to the plants - to mnspmre the men to sppreczate a llttle the 
fact thst they are workmng on a fmfteen or twenty thousand 
dollar tool 

Standardmzatmon and Smmplmfzcatmon. Smmnlzfzcat!on 
ms a double sngle too. In some ~ays the machznes are becommng 
more complex but that ms because of tb. requzrements of the 
work commng off them Nevertheless~ the attempt ms made at 
all tlmes to s~plmfy operatmon of them In other words~ we 
have complex jobs to do on the machlnes and the effort ms be- 
zng made all the tmme to do mt more easzly and s~ply~ and of 
course ~mth less effort on the part of the men. There ms some 
imttle d~sts~ce to go mn that wmth regard to so,ue of the tools. 
Occa~lonal~r ~c fznd that we put too much on a szngle tool. We 
try to mncorpolatc every ~echanzcal movement mn ~ szngle tool 
that can be thought of and then we fmnd thot posszbly those 
refmnements are useful mn only fifteen or t~erty per cent of 
the cases Somebody wzll then come along and t~ke off what he 
feels not essentmsl for the operatmon mn ~ost cases and puts on 
the market o much sm~plzfmod machmne 

RESTRICTED 



RESTRICTED 

Stand~rdlzatlon is limited isrgely to machine tool 
elements. There is a limit to what an mndustry such as ours 
can do slong that llm. It would be a mlst~ke for us to go 
into standsrdlzatlon to the point that we dlscourage develop- 
ment On the other hand~ spindle noses and other things are 
used to make tools mnterc~sngeable So far as possible we 
~,ork in that d~rectmon. 

R~ and cgntrlbutory Nat ormsls The body of the 
machine ms in most cas~s cast iron. The quollty of that cast 
iron is being built un all the tmme - thor is, getting a higher 
tensile strength and stronger msterlal There ms no dlfflc~ty 
in getting the raw~termsl for the machmnc. It is all avail- 
able in this country When we get over into the alloy tool 
steels a different problem ms involved I do not think that I 
nee~ to go mnto that. I belleve Mr. Brooks Emcny put out a 
record of ratermals that would be ~uch more v~luab]e than any- 
thing I might oe able to tell you. Wc a~e looking toward 
carbld~ tungsten tools in such csses as they can be used I 
think that is ~ subject that is wort~T of a very special study 
from the st~ndpolnt of the ~r and Navy Departments 

Seasonal Factors. There are no seasonal factors in 
particular. The question is slmply one of demsnd and when the 
demsnd ms there we can usually get the materials. There are 
less stocks carrmcd now than formurly~ at least in the finished 
state. Probably thst ms due to the f%ct that more and more 
orders ar~ for special work. I sa~ a lathe thc other day mn 
which the toolmng equipment amounted to fifty per cent more 
ths~ the lathG itself The questmon of ~ockmng is largely a 
matter of stockmng the units which put together in different 
ways go to make s somewhat d~ffercnt machmne 

Transportstlpn There are no psrticular worrles 
about transportatlon~ but there ms son~thlng in conncctmon with 
transportstlon that I will touch on a Imttle later 

Price Stability. The tarmff has no ~reat mnfluence 
on prices. It is high enough for the present to keep our plants 
in good competitive condltmon~ snd we are able to sell a great 
dezl of goods in foreign countrlcs Irrespectmve of the tariffs 
they put on. 
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HendpolyControl. There ms no monopoly in the mn- 
dustry. If there ms one mndmvmdualmzed mndustry mn thms 
country mt ms th~ N~cnmne Tool industry~ and mt ms very 
natural that thms should be so. A man has to be satmsfmed 
w±th somethlng obher than ~onetary returns to be mn the 
machmne tool busmness~ gencral!y speak mng. The ormgmnal 
bumlders of machmne tools s century a~o were englneers who I 
feel have had a tremendous mnfluence on the dmrectmon of Amerm- 
csn mndustry. The joy of achmevement compensated mnstead of 
money mn a great many ~ases, ard thst stmll ms the case. 

The mndustry h~s fed a tremendous number of men mnto 
other mndustrles. If you were to go through the great auto- 
mobmle plants and refrmgerator plants and sll the newly de- 
veloped mechanmzed plants you ~ould fmnd a surprmsmng number 
of executzves, ergmneers and mechanlcs who got themr start 
mn the machmne tool busmness The mndustry requmres a oent 
for development and pmonecrmng that appeals to certamn types 
of englneers, and usually such men are not partmcularly mn- 
terestcd ±n ~imiCmng gre~t monopolmes 

ComPetmtmve aspects Competmtlon ms qumte as much 
on qualmty and mngenumty of adaptatmon as mt ms on prmce. 

Productlon ProcGsse~ The bmg step h~re ms mn 
mntraductmon~ of course. The bulky thmng ms the mekmng of 
castmngs and then the machmnmng of them ~ c~nnot mn our 
plan%s mechanlze to the degree that our customers can. The 
reason for thms ms that an order of fmftymachlnes of a type 
ms a tremendous order mn our mndustry, so there ms not the 
opportunm~y for any mass productzon methods. There are a 
few parts that msy be m~de mn quantmty~ such ss gears~ for 
mnsts~cGj but not nearly to the extent they sre made mn our 
customers, plants. Hov~ever, our mn@ustry ms modernly equmpped, 
mrrespeotzve of the fact that we lost a tremendous amount of 
money durmng the d~presszon Wmthmn the last two years a 
great many of our plants have mnst%lled new machmnery. A~ 
they are able to mare a imttle poney a great many more of them 
wmll modernmze vhemr equmpment. 

PredommnatmngHachmne Types A machmne tool plant 
uses every type of machmne, in some csses planers art largely 
used, mn other cases, lathes~ but every klnd ms nee@ea to pro- 
~uce themr o~n machmnes. 
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Adsptabilmty to Change. The mn~enu~ty of the men 
in the plants and their background of englncer~ng and the ~x- 
p~rlence they gat irom doin~ things in themr customers, 
plants would enPble tha plants in the maabmne tool in@ustry 
to change over to some other type of product, zf that ~ere 
des~red~ rather resdml~. For znstance, hydraulic presses 
are not in our !zne of business, but we have plenty of plants 
that c~uld rcadilT ad3ust to productm~n of hydrau!zc presses 
if mt were necessary. I presume that is wh~t ms r~eant by the 
question Of course, they would not be abla to adDust them- 
selves readily to ~ass production because they do not have 
that kind el plPnt layout~ nor that kznd of bui!ding~ gener- 
ally speo~mng, end of course do not hsv~ that kmnd of equzp- 
mont. 

Power Requirements These are not so large I mean 
the industry as a whole does not take a great deal of power 
although mndivldua! m~ch]nes do rcqumre considerable power. 

P%tent an@ Lieensa Control. On some f~r items there 
ms intar-ch~nge ef llcenscs and patents but thct is not general. 
So f~i ss tha Army end Nsvy are conccrned I think I can safely 
soy for the mnOustry that in the event the Army and Navy should 
w~nt machlne tocls of a certaln type quickly, I ~o not think 
there would be the slmghtest dmff±culty In ~orklng out s fair 
proposmtion mn almost eny ~mrection. 

S~asonal and Cyclical Char~ctcrmstmcs. Th~se are 
best shown on the chart (Chsrt II). 0r@ers for machmne tools 
fluctuate uver the yesrs of any industry we know. Notice the 
peak ~n 1919~ when the Index rose to 210~ due, you w111 recall, 
to our heavy forelgn trade and active flomestlc buslncss. Some 
of you helped to bring it up. Then sc~ ~here we went in March, 
1938 - down to 8. Thls curve ms smoothad by using s three 
monbhs moving aversge. The month to month figures would show 
cv~n mere irregularity If wa were to plot the ups and d~wns 
of imlivzdusl comp~nmes their curves would be stmll morc ir- 
regul~r. In othar worus~ thzs chart wmll give you sem~ md~a of 
the m~n~gem~nt probl~s of a macnmno to~ I builder, who must em- 
ploy mostly skmllac ~ men, an@ must pro~zdc steady employment for 
tha~ At this partlcular tlm~ or~ars are on the uptrend, wlth 
imttle mnterruptmons every few months. Wc have such an inter- 
ruption ~ow~ as evidenced by the slmght @ownturn on the three 
~onths aver~ge~ but that w~l! not worry us~ as the eurva wmll 
turn up ogamn mn ~ imttie ~ile In 19B~ the Army snd Navy 
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helped our mndustry by placmng orders for about fmve and ¢ne- 
h~if mzllmon ~ollars ~orth of machmnery. That was much appre- 
cmated by the mn~ustry. 

Labor. It ms e~t~nated that about two-thmr@s of 
the men in s machmne tool plant must be skliled men~ wmth 
possibly one-fourth of those hlghly skmiled That ms due to 
the fact that the operatlon of a m~chmne tool requmres some 
skmli, end the teollng up of a machmne requzres stmll more 
skmll. The product thst comes off the mach±ne tool can be no 
better th~n the quaimty that ms bumlt 3nto the machmne. There 
ms the questmon of accur~cy~ the questlon of qusntmty, and the 
questmon of productmon costs. There zs a great varmatlon mn 
the character of materials to be mochmned. There are not 
enough repetmtmve operatmons to use very many r~n that are 
skmlled mn only one eper~tmon. Durmng the denressmon our 
people s~ply could not ~fford, just dmd rot have the cash~ 
to r et~mn all the men they ~mshed A machmnmst or a hm~h- 
grade mechanmc ms not th( type of man who, ~en a depressmon 
comes along~ just smts doing nothmng We msdea study ~hen 
busmness started to come up mn whmch ~e took t~o typmcsl 
plants mn two dmfferent sectmons of the country and ~sked 
them to analyze themr 1929,payrolls an@ trace uut every man 
they possibly coul~. They dzd that, and found that durmng 
about four years b~tween thmrty sn~ thmrty-fmve men out of a 
hundred had been lost to the mndustry and most of them perma- 
nently Some of these mechanmcs had opened garages of thelr 
own and ~ere domng qumte well Others had gone mnto busmness 
wmdely omfferent from the machmne tcol in~ustry and ~(re makmng 
good. ~e found them on m~ik wagons makmng more money then our 
people could afford to pay them~ an@ some of them samd they 
dmd not have the responszbmlmty - delmver a bottle cf mmlk and 
the 0ob zs all done but make a mmstske mn machlnmng a hart and 
the responslbmlmty has just begun In the end the mnCustry 
lost about twenty-five per cent of the men er@icyed mn 1929. 
Of course, there were f~ apprentmces tramnea durmng the de- 
pressmen, and a greet many of the ~en who dmd not come back 
had grown older and I want to tell you there w~s ~ lot of 
dmffmculty ehen ~e brought them back. ~cn ~o mn 1930 ~ere 
profmcment and capable csme back t~ work after two or more 
years elsewhere, almost ~framd of the machmnes they were opera- 
tmng They ~ere nervous, themr eyes hrd changed, ~nd they had 
become soft Some of our wmser manufacturers, recognmzmng that, 
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practlcally set up different depsrtments for the rehabmlltatmon 
of those men who hza been out~ puttmng mn chsr~e a patient fore- 
man who got them back on themr feet agamn. Practmcally all of 
<~ur Oeop!e who had run ap~rentmce schools hzve now reopened 
them. Also; we found snother thlngj ~ good many college men 
and hm~h school men that came out durmng the years of '28; ,zg; 
,30; '31, and '32 who h~d not been abl~ to get satmsf-ctory 
Dobs llked the mde~ of gomng Into sheps snd takmng up apprentmce 
v~crk, and thuse young men seem to be ~emng through w~th o great 
deal batter speed The boy who has t~ken hms o~m automobmle 
or hms father,s rutomobmle apart and put mt together agamn has 
some mechsnmcal mdeas; and mzny of our people report that those 
partmcular young men zre becommng very profmcment much more 
rapidly than wes so mn the older; slower four-year in@entured 
apnrentice course; although I would not far the world have you 
understend tl~t ~e ere not strong belmevers mn that long sp- 
prc~Rmce course; even tzkmng these better boys through that 
course because they wmll come out stmll better 

Some of our people h~ve splendma spprentmce courses 
One of cur m~nuf~cturers mcntmoned the other dzy the where- 
abouts cf ~ome of hms former apprentmces. I a~ sorry I do not 
h~vc the fmgures; but there ~erc represented z fen presldents 
of comnsnmes~ more vmcc nresldents~ and a number of chmef engm- 
neers snd general supermntendents That ms the ra@mation of 
men out of the machmne tool mndustry mnto other mndustrmes. 

Wages - Rcgzcnal Dzfferentmzls Wages for skilled 
mschmnmsts; and I thmnk a good many of our people wmll agree 
wmth mc~ Pre not as high as they ought to be relatmve to other 
wages Up untm! the last depressmon they were pretty well sble 
to ccmprnsete for that by steadmness of employment, but the 
deprrssion mnterfered vrmth that. It aoes break the heart of 
our m~nagement tc bc able to pay ~nly 80~ or 90~ or ~i.00 sn 
hour to a fmne tool maker when the tocl meker has to pay a 
brmckl~yer @I.S0 en h~,ur t( lay a few brmcks; but for the pre- 
sent therp just does not seem to be any wsy out of that. They 
~re all mnterestcd mn paymng all they c~n~ ard of course there 
are ordmnzrmly other compensations such as steadiness of work. 

There ms soma dmfference in wsges; as I mentmcned a 
fen r~mnutes ago, between small commnltmes and large communmtzes, 
but the cost cf imvmng con~ensztes for thet. 
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Rates of turnover of the mcn are very low relatlve- 
ly You see, wmth plants averagmng 200 to 2S0 men, the menage- 
ment and men become very closely associated because of the 
nature of their work. It ms necessary for manogement to keep 
track of the work and see what goes thr(mgh It is not an 
unusual case at all t~ see the president of one of our com- 
panies aown on his knees beside a mechanic exammning some 
part or imstenmng to suggestions There zs th%t close rela- 
tionship that is good in any business and serves to help 
keep down turnover. The close association also accounts mn 
part for the fact that there ms not much unionmzatmon. 

I came into this industr~ im 1932; 3ust when the 
depresslon was at its lowest; ~nd I called on a good many 
plants - a hundred wlthln smx months. I talked with the 
presidents. There were no wheels turnmng, you understand - 
one just dld not hear a thing The president v{culd wonder 
ho~ long the condltmon w%s golng to last aua whether or not 
he would be oble to rmae the stor~ through. That is what he 
samd fmrst but mmmediately following he would say "I do not 
know what to do about my ~en I hew beer taking care of them 
as well %s ! can," end I h~ve actually seen tecrs corse to the 
eyes of the presidents of those companies as I talked wmth 
them. Then I gould go out mnto the plant where ware perhaps 
two or three or four men in the entmrepla~t and talk with 
those fellows. Themr comments were, "It locks a little flet 
around here I do not know how the old man keeps gomng. I 
would not we~t to have hms worry." There was on understanding 
of the problems of the other by each, whmch was ~ very fine 
thing. 

Workmng and Living C~nditmons I ofton think that 
by and large there ms no m~n that enjoys a pore comfortable 
imfe and gets more s~tmsfsctmon out of it than a hmghly 
skil!cd mechsnmc who goes home wmth hms dsy,s work d(ne and 
can take c~re of the Imttle things te be done around th~ house, 
end who goes back in the mornmng k~owing that mf there is any 
work zn any form anywhere hc can get mt. Relstmvely speak- 
ing~ the workmng and l~vmng condibmons of the employees of 
thms industry are very high as workmen gc. The employm<nt is 
not a matter of seasons, mt ms s~iplv a matter of the cycli- 
cal pjratm~ns of busmness 
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~arkets ~nd Narketmng It ms fmttmn~z to begmn our 
~mscussmcn of markets wmth a lo~k at the ch~rt ~f orators 
(Chart IIi). The shaded area represents domestmc sales, the 
imght s~ctmon~ f~remgn sales Over the yezrs about twenty 
to %~enty-fmve per cent of the total sales are for f~remgn 
~estmn~tmcns. 

I ramght touch on a few htunps mn foremgn sales 
For mnstance, mn i$~5 ~ quantmty of new equmpmcnt went to 
Fr~nce~ ~hen one of the ~utomobmle concerns went mnto mass 
pr~uctmon anc~ re-~qumpped themr nlsnt mn about two months' 
tmm~ L~te ~ ~85 Russm~ Imd the most buymng. Russma has 
also been domn~n~nsmderable buymng through i$~6, but the 
bulk of the orders mn 19S6 have c~me from England Thms 
ch~rt gmves ~ ~rersl pmcture of the relstmon ~f forcmgn and 
dcmestmc sales over a smx yezr permod Imports of mschmne 
to~is tc thms country are relstzvely unmmportnnt. 

The customers f the mndustry ~re all the met~l 
workmnt shops~ ±ncludmng a mmscell~necus categ, ry of mn~us- 
trmes, -s you well know. Our marketmng ms carrmed on mu %~o 
prmncln-I ways There are what v~e call "dealer sellers" ant ~ 
"Direct sellers " In many cases the same m~nufrcturer ~mll 
sell @mrect mn one dmstrmct anl sell through dealers In 
ether c~istrzcts 0rmgmn~lly the sellmng was l-rgely de-ler 
sellmng. That was when the ~cbmne tools were smmpl~r~ and 
customers, requmrements were less complex No~ that the 
machznes have been more hmghly developed mere engmneermng 
sellmng hzs been cillec for~ and there ms a greater areunt 
<f c~mrect sellmng, although there ms stm!l ~ very subst-nt~al 
~mount of busmness done by dealers. 

There ms not much tmme or mnstallment sellmng. 
The industry d~Jes not llke long tame accounts It ms not un- 
usu-i for a purchaser cf machlne tools to g~t tvo~ three~ 
four, ~ r fmve m nths'~ or s~met~ s even a ye~r's cred!t 
elthcr from the dealer ~r tile manufacturer~ but there h~s 
been rel~tmve!y imttle of ~hst ~re kno~r as "tmm~ s~l~s '' - 
sales ~mth morthlj p-$a~ents ever two, ihree~ four~ cr fmve 
yemrs 

Prmce Po]mcmes - Effect on Demand In the r2chmne 
tocl mndustry prmce d~ es not affect the Iemand very much A 
m~n wants a tool or he d~es no~ w~nt ~t There is a very 

- 14 - 

RFSTRICTED 



RESTRICTED 

qumck upper im~mt to tne prmce of machmne tools but a arop 
In prmce has not been found te affect volume to the extent 
that mu the low permeds a dlstmnct drop mn prmce would pro- 
duce buszness. That ms because machmnc tools are a c~pztal 
mnvestment and when busmness gees @own people do not went 
tc mnvest dollars mn cspmtal improvemants. They prefer tc 
held on to thcmr dollars. The only tmme we sell machmne 
tools ms when people feel that they neee them tc get themr 
product out mn better shepe or mere cheaply. 

There are no substmtutc processes competmngwlth 
mschmne tools mn the m~mn Soma p~rts that formerly were 
mechlnea are now comn presse( or stamped~ but the possmbla 
volume of such substmtutmen ms neglmgmble. 

To dmscuss the subject of foremgn competmtlo~ I 
have brought along e number of charts th%t were not gotten 
out by cu~ offzce ~e furnlshed a good bmt of the matermal 
and the Department of Commerce furnmshed moze. Zr J E 
Lovely cf Jon~s & L~mscn I~achmne Company prepared these 
charts for a recant convcntmon They ere of interest from 
a good many dmfferent angles Chart i of the scrles sh~s 
forcmgn, domestmc, and total orders for the years '3!~ '32, 
'33, '34, and '35. Thms chart was drawn from the source 
data used for Chart Iii 

Ch~rt 2 wmll gmve you an mdea of the flow of ex- 
ports only of machmne tools from 1927 through 1936 Nete 
that £oremgn busmness helped to break the shock of the early 
dcprcssmon mn 1930 and 1931, but by 19~2 the forezgn demand 
had receded matermally 

Ch~rt Z ms ~ breakdo¢~n of thc tctals to show the 
@mstrmbut!on cf maehmne tecl experts by countrmas frem 1927 
thruugh 19S5 You wml! notmce thst Italy humped her pur- 
chases up mn 1934. Note else Russma mn 1930 and !9SI. 
England has been buymng heavmly for the past two years. 

Cnart 4 shows the mnternatmoral exports of machmnG 
tools The Unmtcd States leeds~ but Germany ms a close second 
Swmtzerland ms eypurtmng a few of the fmne teols, and France 
and England a few England, durmng the tmme that she has 
been buymng our tools, has also exported somc tools mn order 
tc mamntamn her foramgn markets. That wmll be shown on 
another chart 
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In Ch~rt S ms the story of England's mmnorts and 
exp rts cf machine tools. You wmll notice that England 
cxncrtod ~ great many mere m~chlne tools then she mmported 
from 191~ to 19~S, en] th~n they are fairly equal to 19SI~ 
when exports rose and imports fell. In that period the 
Englmsh government subsmdmzed mschlne tool manuf%cturers 
largely fcr Russian shipments. 

Chart 6 carries the story on by months from July 
19S5 to July 1936. In January of this year England started 
to import more mechine tools tnsn she exported but she ms 
still malntalnmng her expert market. 

Chart 7 shows the Dnlted Kingdom's imports of 
p~chln< tcols fro~ th< United States ss cor~ared with all 
ether countrmes. 

Chart 8 tells the same story in another way~ and 
shows more cleorly the relatlve picture of the United steres, 
Cerrany~ end the smaller countries The machine tcols ex- 
pcrt~d from the Unmted States tc England account for little 
less than sixty pel cent cf Engl~nd's imports, Germany~ 
twcnty-seven per cent, Switzerland~ about six per cent, 
Fronce, e little less th%n one per cent, Belgium, the same, 
the N~therlands, about tv, o ~nd one-h~if per ccnt, and Norway 
and ~{eden~ about nin~ and {no-half per cent Thst will give 
you a pretty go<d picture of whst Fngl%nd has been doing In 
th( purchase of machmne tools. 

Chart 9 ms sn analysis of England's exports cf 
m~chine tools To It~ly~ seventeen per cent, Austr~lia~ 
smxtcen per cent, Russma, ten per cent, Brltmsh indi~, eight 
per cent~ etc I was interested in seeing what we mlght 
have imoorte4 - about one-third of one per cent 

Types of m%chmnes imported by Great Britain frcm 
th~ Unit~@ Stztes during }~ay and June Lf this year ere shown 
in Ch~rt i0 Th%t gmves an mdea of the types cf machines 
that England h~s been interested in 

Chert ii shows smmilarly the impolts to Great 
Br~tamn from Germznv Note that mmpcrts of punch presses an n 
sheers represent nineteen per cent of Germony's exports to 
the United King@om~ as comnsrec I tc only four per cent for the 
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sh~re of the United States. Germany has been specializing 
on some types of lathes an@ that probably accounts for thirty- 
two per cent of her experts coming under thms classlfmcatmon. 

r 

Financial Structure ~uhat has occurred to the 
financial struc~ire of the inaustry ms well illustrate@ by 
Cl~rt IV~ m~de from a study of sixteen companies represent- 
ing a fair cross section cf the industry From !979 to 19~S 
there was a shrlnPage of forty-four per cent in the c~pmtal 
and surplus of these compsnles Thst is ~at the depression 
did to this particular inSustry You can see whst a tax 
bill requiring the paying out of profits no~ will do tc an 
industry such as ours. T~t ms s very difficult problem for 
our mndustry to hsn~le. 

Chart V is a ~ec~rd of tho profits and losses of 
the in0ustry bssed on net worth, acccrdlng to ccmpllatlons 
m~de by the Robert ~orrls Asseclatmon In 1919, the best 
year of recora~ the profit on net worth was ~enty-flve per 
cent, mn 1920 it droppa@ to fifteen per cent, and in 192] to 
a loss cf 8.2 per cent, and se on The interesting point is 
that f~r these thirteen years the average profit on net worth 
hss been five an¢ elght-tenths per cent. ~ith five and eight- 
tenths per cent prcflt in thirteen years on this type cf 
business, it ~oul s be pretty hard to point out any excess 
profits in the mn@ustry As a matter of fact~ if our people 
paid the dividends the investment ms really entitled to they 
could not lay by the fun@s necesssry for the @evelopment we 
are all interested in. The small average earnlngs of the 
industry c~nflrm my statement that the people in our psrtlcu- 
isr industry are interested mn high achievement rather than 
in hlgh earnings. 

Railroad Rep~iFSh0ps ' I want te make one point 
that I think tremendously important before I close, and that 
hss to @o with the railread repamr shops. The ,,~erlcsn 
~chlnmst" study shows that railroad repair shops have the 
highest percentage of obsolete equipment. In an emergency 
the r~iiroa@s ~oul@ be called upon to take up the load 
almost mm~medlately in the transpurtatm~n of materials. They 
coul ~ not now begin to cope with the msss trsnsport~tm(n that 
w~ul ~ be rcqulrel. The railrcsd shops may be locked upon as 
the bottleneck mn an emergency i do not think we can afford 
to overlook their condition because if locomotives and cars 
arc not sv~ilable in sufflcment quantity ~nd in good repair 
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to furnlsh transportstmon, what the plants can turn out 
wmll not mean a great deal. I think that ms a polnt whmch 
ms not bemng gmven enough study by the ramlros@s themselves 
at thls tmme. 

Our InSustry m~de a survey of the requlrements of 
a typlc~l rep~ir shop ~bout three years ago~ and that study 
was the subject o~ the last rrport made by Coordmnatcr 
Eastmsn before he closet ~ hls offmce. I would imke to re- 
cor~end that in all your studmes snd pbns mn connectmcn wmth 
the m~nuf%cture of mstermals~ s~me consmderatmon be gmven 
t~ the transportatmon facmlmtmes for gettmng raw matermals 
mn ~nd pro@ucts out. 
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Cm~RT IV (i) 

THE EFFECT OF BUSINESS CYCLES UPON FINANCIAL 
POSITION OF THE ~I~CHINE TOOL INDUSTRY 

Cross sectzon of the Large Units of the 
Industry 

Data compiled from reports of 16 companzes 

1929 1932 1933 . . . .  1934 1935 

CURREh~ ASSETS AT END OF PEIKIOD 
Cash, Accounts and Notes Receivable 
less reserves, Inventorles less 
reserves, Securltles at market 

FIXED ASSETS ~T ~ND OF PERIOD 
Land, Buildings, ~chinery and Equip- 
merit less reserves and deprec!,atlon .... 

CURRENT LLIBILITIES AT END OF PERIOD 
Accounts Payable, Borrowed Rbney, 
Taxes Accrued and Payable, Accrued 
Payrolls and Dzvzdends declared and 
payaole 

CAPIT~LAT ~ND OF PERIOD 
Common and Preferred Stocks at par 

~34,824,158 

1 o 0 %  

~20,557,347 

100% 

5,760,345 

1oo% 

~30,195,006 

18,754,718 

54%,. 
16,195,485 

79,,% . . . . .  

3,869,473 

67% 

24,423,018 

16,895,72) 

48% 

14,965,088 

73% 

3,270,887 

57% 

] 20,576,128 

15,022,815 

15,143,747 

.74%,,, 

3,750,523 

65% 
J ,, 

20,540,783 

17,631,811 

51% 

15,665,968 

76% 

4,074,801 

71% 

20,519,127 
or declared v=luc, Capital Notes 
an~ Bonds. 

SURPLUS ACCU~'01~TED 
C~PIT~L~n~D SURPLUS (C0~BINED) 

NET PROFIT OR LOSS 

SAT,F,S 

~21,270,423 
!51,465,429 

zoo% 

9,511,530 

~52,592,492 
lOO  

8,666,831 
33,089,849 

. . . . .  

L4,086,833 

6,887,748 
13 1% 

8,248,588 
28,824,716 

56% 

L2,783,618 

7,048,741 
13 4% 

7,022,572 
27,563,355 

2,141 

15,559,713 
29 6% 

8,578,635 
29,097,762 

56% 

1,546,028 

23, 

~,,AGE ~JERS 
S~J~.RIED ~ ~PLOYEES 
(E~cluslv~ of 0,flcers) 

T~ZG~S P~ID 
County and Ivlun~IDal State, 

O 0 " m ' ~ t  I c r l  

10,319 
1,662 

io0% 
1,85~,906 

Federal i00% 

2,581 
83O 

28.5  
~37,424 
23.6~% 

2,660 
750 

28 ,Sto 
401,534 
21.6% 

-P,~ ~r  D ~ l l  

4,399 
8 9 &  

44.2~, 
4 8 5 , 5 2 3  

26 2% 

787,306 
45 2% 

6 , 6 6 5  

1,210 

65.7% 
8 2 9  501 
~4 7%.._ 



Cm~RT IV (2) 
THE EFKECT OF BUSINESS CYCLES UPON FINCNI~IAL Cross section of the Smaller Units of the 

POSITION OF ~ ~CHINE TOOL INDUSTRY Industry 
Data comp~lod from rcports of 16 companies 

.... 1929 il 1932 19,5,3 1934 19,35 

CURRENT ~SSETS ~T END OF PERIOD 
Cash, ~ccounts and Notes Rcca~vablo 
less roservos, Inventorles less 
rcsorvcs S~curztzos at markot 

FIXED /~SSETS ~_T END OF PERIOD 
Land, Buildlngs, Machinery and F~,~uip- 
merit less rcservcs an@ dcpreclatlon 

CURRENT LIABILITIES ±~T END OF PERIOD 
Accounts P~yeble, Borrovrcd ~%,ncy, 
Taxes ~ccruod and Pay~b±c, ~c~zuod 
Payrolls and D~vzdends declared and 
payable 

CaPI~LAT EIVD OF PERIOD 
CJmmon and Proferrod Stocks at par 
or dcclar~d valuo, C~pital N~tes 
and Bonds 

SURPLUS _~CO~,=jL~TED 
CLPI~ ~a~D SURPLUS (COMBLVED) 

~,259,327 

loo% 
2,625,546 

lOO~ 

'W 913,799 

lOO% 

3,198,887 

75% 

2,3~2,836 

88% 

990,992 

2,91e,i31 

68% 
2,08~,022 

79% 

7e5,155 

82% 

2,875,630 

67% 

1,916,487 

73% 

782,~31 

86% 

$ 4,090,915 

1,774~573 
5,865,488 

4,028,871 

868,310 
~,897,181 

3,960~721 

551,755 
4,512,e76 

3,656,316 

273,088 
e,129,e04 

2,936,389 

69%, 

1,887,555 

72% _ 

687,896 

75% 

3,687,976 

482,186 
~,170,162 

~T PROFIT OR LOSS 

SI~ES 

~GL E,~RNERS 
S~L~ RILD F~I°LOYEES 
(Exc.lusivc of 0fflc~rs) 

%CKZS ~.ID 
County and Munlczpal, State, Federal 

100% 

[$ 1,263,496 

:~ 8,005,325 
1oo% 

1,285 
2e4 

lO, O% 
211,877 

1oo% 

L 

83% 
b05,698 

1,129,533 

360 
164 

3~ 3% 

61,532 

29% 

L 

77% 
352,767 

1,006,573 
12 6% 

356 
140 

32 ~% 
58,~95 

27 6% 

L 

7e% 
,~2,275 

2,466,636 
30 8% 

648 
168 

53 4% 

72,313 

3~ 1% 

Compiled for prcsentatlon to the Senate Finance Commzttuc Hearlng on the 1936 Tax Bill, ~Y 8, 

71% 
87,170 

3,617,2zl-1 
~5.2% 

922 
199 

73 3% __ 

80, el5 

37 9% 

1936 



S A L E S; E ~I P L 0Y ~{ E N T A N D f A X E S 

E X P E R I E N C E OF 32 C 0 i~ P A N I E S 
IN P E R C E N T OF 19Z9 
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RESTRICTED 

CHART V 

PROFITS OF THE I~CHINE TOOL INDUSTRY 
IN PFRCENTIGE OF NET }JORTH 

Study by Robert Norrms Assocmates 
Approx Z0 Representztlve Companmcs + 

Y F ~  PER CFNT 
P / ~J 

1919 2 5 . 7  

1920 1S 7 

1921 8 .2  ~'~ 

1922 3 6 

1923 9 2 

1924 2 8 

1925 7 8 

1926 9 .5  

1927 6 4 

1928 18 3 

1929 iZ.0 

1930 1 9 

1931 14 0 K 

1932 ii O- 

Reports ~re from ~dentmcal campanmes f<r 1910 to 1928 in- 
clusmve~ th~resfter for varymng ~umber 

Fmgures mn Red 
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