
lqg 

THE I H~ INDUSTRII, L COLLEGE 
U cshington~ D. Co 

Course 19~7-1938 

THE ]~LtCHINE TOOL INDUSTRY 
by 

Zr. Howard W. D1mbar~ President National Nachine 
T ~]. Builders' Association; Vice-President~ O 4 

Norton Companyj Worcester~ Nassachusetts 

November 4j 1957 

~,Ic 7s (12/is/37) -25 



THE ~ACFINE TOOL IqfDUSTRY 

introduction 

" We are all familiar with the hioher wages~ shorter 
hours and enrick~ent of eve~/ day human life that has resulted 
from the mechanization of • industry. I venture to suggest that 
the replacement of obsolete machine tools can yfeld equally 
fundm~ental benedicts to the am~ed forces of this country. 
}~lechanical processes depend largely upon creative machines 
co~:mon..y called machine tools The restore of the backgrom~d 
of this industry ~hich will follow is developed as a result 
of the outline furnished by Colonel Jordan, and touches on 
lho~, se high-lishts which seem outstanding and important from 
your viewpoint. 

Deline<~tion of Industry 

~,f~at is a machine tool? ~~.ny have attempted to 
,:.no~.~r this question and supply a de finition~ but when we in 
the industry spesk of a machine tool we do not have in mind 
all uetal working equipment but' have adopted a definition as 
follo".~rs: "A power drivcn~ complete metal ~rorking ~.chine not 
po~able by h~,:nd~ h~,vJ.n.~ one or more tool <'.rid work hol~ing 
devices used for progressively removing m~t~.l in the ~arm of 
chi}~s". That leaves out prcssos~ brakes~ metal shears~ 
ior&m,~o ~.nd stamping machmnes in generalj but it does include 
grincling_ machihes and honing and lapping machinesj because 

,"~ ir -~ .~ they ~m.Jve metal; although in the form of microscopic chips. 

This may not be ~..n exact way of defining [- machine 
~ooi but it does definitely cover machines made by the members 

"I ¢'~ of the N<,,tional }~aGhine Tool Builders I Association; and elir,~- 
hates certain types of tools used in metal working shops as a 
legit~uate set-up in tholinej as an element in the fabrication 
of the product manufactured. Obviously then; in bur consideration 
of various characteristics of our industry; v;e will view it only 
from the angle of the ~{o, chine Tool Builders' Association; and 
~lthout reg,,zd or consideration of those machines which might 
fall on the border line or debatable as to their classification. 

I ~Iport~:.nce 

, Ncchinu tools are the mast r tools of industryj because 
' they are required for the manufactur~ of the equipment that is 

s<~a in practically every branch of the #..mcrican Industrial 



structure. In order to r:ake textiles, for instance, you must 
have textile machinery. This uachinery in turn is made on 
machine tools. Even th~ processing ~md packing of foods is 
carried on by means of equipmnnt manufactured by n~chine tools. 
That is "~hy we call them ,'The ~aster Tools of Industry,'. 
Nachine tools are capable not only of making all of theothsr 
machines and equipr~ent required in industry, but of reproducing 
themselves. 

C apit~i ! Invest~uent. 

The ~.iport:::nce of the industry is out of all proportion 
to the voltm~e of its business or to its size or the n~:~ber of 
men employed. In the long roster of JJ~erican industri.~s, the 
machine tool industry is one of tile sFzller ones. It is however 
the basic industry on -~hich all the mechanical industries depend. 
There is invested in thee industry about ~125, 000, 000. and ~hile 
it is a little hard to spe~k of a non~zl Output in an industry 
where d~m~md is either on the wray up or the w~y do~vn most of 
the time, over very wide ranges there isj as you can sue from 
the cb~rt that accompanies this talk, a normal capacity of 
probably about @lO0, O00~000. per year. Our orders in 1956 
mounted to ~140,000j000. The capacity of the industry is not a 
fixed• and definite sn.lo~nlt to be precisely statedj but is 
ele.stlcj as under pressure we can work longer hours end are 
constantly engaged, when business conditions pen it, in the 
training end development of additional mechanics. Rcughly 
speaking, we may say that the cost of the mashine tool is 
about one-third labor, one-third materials, and one-third for 
the other costs that enter into manufacture. The highest 
employment of which we have a record was about 53,000 men in 
1919, but we are probably employing about S0,000 men today. 

There are about 280 companies m~/cing machine tools, 
but the distinctively m~chine tool-building companies n~uuber 
about 150. The others are in the main companies which make 
tools as a side-line; engineering concerns, foundries and 
machine shops th~-t may msJce a little vertical drill press of 
the bench type, or a small lathej or other type of metal working 
machine that is somei.~es purchased for home use. They are of 
course machine tool builders, but m~chine tool building is not 
their primary business. For all practical purposes you l~my 
consider that there are 150 to lG0 machine tool plants 
pr~arily devoted to that work. The average company is 
relatively small, involving the investment of about $800,000. 
Some of them of course are very lar6e~ employing as many as 
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5,000 men~ snd the investment ~ounts to eight or ten million, 
and some o~ them at the other extreme, onlyemploy eight or ten 
men. The .typical machine tool company employs around 200 to 
250 men. Nost of them are owner .,,an~.ged, that is~ .o~med by 
. m ¢ . . . n  by a -:.no '**~ o~" small group of men ~ho have been brought up 
in the business., They have spent their-lives in it, and any 
one of them is qu~te familiar ~¢Ith the varied problems of 
their business, whether it be purchasing, sales~ design or 
ms~ager:.cnt. We have a number of plants which are now. being 
operated by the third end fourth gen?ration of the founder's 
f~i.ly. 

T!ie org~uization of a typical unit*would resolve 
itself into four distinct branches : z~.ana.geri~,l or adn, ainis- 
trativej engineering and development~ selling and distribution~ 
manuf~,octure or production. Whether the unit be large or small 
it is fairly safe to assm~le th~,t these four functions would 
b~ a definite part of their set upjmodified only as to the 
speci~tl division of the. four pr'incipal functions, and varying 
only ¥,ith respect to the elaborateness or si~:plicity with w~ch 
it is carried on. 

• ' To illustrate: In selling certain types of firms 
might subdivide their selling into• direct selling with sales 
offices and warehouses.j, and a corps of trained salesmen dealing 
directly bet~,~een the consm,ier r.nd the factory;., sales engineering - 
to determine the applic~:,tion of the product to the customers, 
• - needs~. . sales, res,.,;,rch - to detenuine the possible ~rkets; 
advertising - direct~ indirect and ~'~.tion~.l; statistical and 
routine, covering the clerical~ order editing~ follow upj etc.; 
or r,,. more s~.ple method.of distribution might be employed 
wherein aoents or dealers sell through their staff: the machines 
manufactured bya group of non-computing concerns • @ 

If I may add Sne more word as to the economic 
i:;@ortance of the industry~ it is more in relation to the 
length of tir;e th~.t machine tools are in ~ffective use.in the 
production ~.nd flow of goods than to the ~m-.ount invested or 
the people employed. Econo~ists gem~rally state that the 
~ch.ine tool industry's roiativc iI,koerta.ncc is equival~nt to 
~.bout t~:n or fifteen t~.es the norms, l .size of its sales~ 
boc~.use machh~e tools rerLin in ef_tective use about that 
length of time. 

Accordingly size ~.lone is not a detenmining faotor 
with •respect to .the economic importance of the industryj but 
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rather because it is viewed as a basic industry.. N.achine 
tools r, re creative machines. They are-~uachines vrhich :'~ 

produce m:..chines~ ~.nd without thei:i we could hardly as a - 
nation enjoy the iuxurios, r. necessities of life. M~m has 
taken c.dv~.~.ntc.ge of the opi_ortunity to convert energy through 
machinery into useful things for the comfort of mankind. 

• It is hardly necessary for :.~e to point Out to you 
the extreme importL:nce of the r~.chine tool industry in time 
of. national emerg,~ncy. As soon as we start to assemble an 
am~y ~,.~u ~amst clothe these men, and this throws an additional 
burden on textile mills z,.nd clothing factories. V~en they 
need ,.~ddlt~n~..l equipment it must be manufactured on m~chine 
tools. Nodorn war depends more cmd ~.:ore~on the products of 
the i~z.chine~ in equipment~ munitions and trsnsport, end mo:o r~ 
and more the tendency is to work to.extremely close limits 
of accuracy which not only involves the use of machine tools 
but of modern machine tools. It ~vould be extremely difficult~ 
if not impossible~ to s~cure the necessary accuracies in 
production quantities on machines th~.t have been in use for 
ten or fifteen ye:::1-s. In the first placej they v~ere not 
built to 1~c.nufacture to modern standards~ and there has 
been r tremendous ir~provement in %,hat regard in the last 
few [,i~ears; in the second place~ while they may still be : in 

o,oer~.clng~ condition~-~.~.~ would naturally affect the accuracy of 
their output. 

~m,.t is more i~portant the development of the r,:achine 
toci of modern design has elii~inL:ted in a large degree the 
,mP;nual effort required by the introduction of convenience in 
control and operation, and by lessening the skill required in 
opera.tion~ which insures a repetition in production of parts 
made to more accurate l~iits, and with greater ease than was 
possible ten or fifteen years age. Under these circm~stances 
machines produce larger quantities of more accurate work and 
it has become a real p!~asure and convenience to operate 
them. 

Distribution of Plants. Chart I. 

Practically all machine tool manufacture is confined 
within the northeast section of%he country. Th~ business 
started in New England something over a century ago and as 
th~J need for Ic~chine tools spread to the west the industry 
brapched ou~. A group of manufacturers started in Cincinnati 
before the Civil War~ s~d that is now one of the principal 
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centers. %e consider~ for our purpose in describing the 
].ocation of machine tool builders~ the New England territory 
as a whole. Plants are scattered throughout New .England 
in ~.ssachusettsj Rhode Island~ Connecticut and Ver~rmnt. 
Then we come ;'~st to, two great centers in Cincinnati and 
Cleveland~ ~u~2the last ha'If century a great nm~bcr have 
game into existence around Rc, ckfcrd~ lllinois. %-e consider 
Nilwaukee and Chicago as a part of the Rockford District. 
There are ona or t~.,'~4 ~. smaller manufacturers on the West Coast~ 
but ~enera].ly speaking the whole line of'msnufacture is in 
the great northeast industrial area. 

,It .is quite evident that 1;mchine tool plants have 
been located in their, consuming market. They started ~ in New 
England because at that time practically all metal working 
v, as c , ~ , l e d  on in New En~L..nd 3 and t h e  rest of the country 
-,.~,~,~ m a i n l y  ~ , ' g r i c u l t u r a l .  The i n d u s t r y  has  s p r e a d  w e s t  • as  
m a n u f a c t u r e  has  s p r e a d .  The p l a n t s  a r e  f o r  t h e  r~-ost p a r t  
r e l a t i v e l y  n e a r  t o  t h e i r  u s e r s  f rom t h e - s t a n d o o i n t  o f  s a l e s  
e.nd s e r v i c e . -  . ~ i l e  some o f  them a r e  l o c a t e d  i n  s m a l l  c i t i e s  3 
t h e r e  i s  a t e n d e n c y  t o  c o n c e n t r a t e  i n  t h e  l a r g e r  c i t i e s ~  s u c h  
as Cincinnatij Cleveland~ Worcester, Hartford and Rockford~ 

t . ~ T  a . . w-. ~-' oe vez~ substantial population of skilled mechanics has 
bGon .built up over the years. There is no gre't dif:[ercnce 
in cost betv~een the small conmunities and the large. The 
~." ~ 1 ~"~ 't(-..~ / ,~,mui~.~ctuz _.r in the small con~..unity is less likely to lose 
his men to other manufacturers in the s-m~e line; but has a" 
corresponding hemdicap :.,'hen it is-necessary for hi~, to 
increase his force, as. he must bring trained men from other 
cities to develop them in his O~m shop. As it is extremely 
difficult to find, in any other type of metal working plantj 
men of the required degree of skill, it has become a tradition 
in the 1~chine tool industry to develop our o~a~ meh from 
apprentices; or from so-called learners. Learners do not go 
through c.n apprenticeship course and are usually older. They 
are given specialized training in operating a certain t3~e of 
m a c h i n e  tool. 

The development of specialists and skill~d men for 
our industry is important in perpetuating the skill "required 
to produce ~chin.es which in themselves must reproduce their 
o m ~  accuracy. Consequently it is desirable to emphasize the 
necessit~ for the develo~ent of our own men through apprentice- 
ship training courses. Those courses may take the form of the 
typical, old-fashioned procedhre of apprenticing a young man 
to. some line of trade, or expanded to ca actual school of 
apprenticeship training, where the entire business of that 
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manufacturer is taught to a group of young men. It may 
take the form of the vestibule type of apprenticeship training 
or the specialist type~ where the fund~nentals of a specific 
operation or ~mchine or job are taught, together with the 
related teclmical principles of the machine or job. There 
~-~r,e probably 2000 or 2500 young men in training today in th'e 
shops of our members. 

Tariff 

The Tariff has been a factor in our growth, but not 
to a great extent. Fonr~erly there was a thirty-five per 
cent tariff on imports of me.c~ ine tools; this was dropped to 
twenty-five per cent for a few yec.rs sad was then brought 
back to thirty per cent. The tariff has afforded some 
protection, but the grov~th of the l~nerican ~.ach~e tool 
industry as compared to th~zt of other 'countries is z~ore 
largely due~ I believe, to the greater expanse of country, the 
g~e~tcr necessity for mechanization, and the wealth of our 
raw ~.terials. The tendency toward the mass production of 
gopds'has b~en responsible for the de~slopn~ent of the machine 
to~l industry in the United States far ahead of foreign 
countries. The foreign cotu~tries ar~ r~aking ~.n effort to 
cut dovm .that differential now and they are ~aking quite a 
job .of it. In so~e cases they duplicate our equipment so 
successfully that if one shculd not happen to see the name- 
plate he ,m~ight think it one of our ovm. 

Still the same degree of accuracy, refinement and 
excellence of design ar~ not yet carried out in r.~achines of 
f6rei~u ~nufacturej even .though they be copies of cur 
machines. Nevertheless it is only fair to say that the ~ 
now existing is narrowing as t~ne goeS on, ~nd foreign z~ade 
machine.s are ecommng better end better, and appro~.ch more b • " 

nearly the quality ~md design of J~.morican made tools. 

Relations with FederalLStat e ~nd ~unicipal Governments 

Excepting for their use in m~nual tr~In_Ing schools, 
the n~cl~in~ tool industry does not come into contact with 
state ~md - " " 

~tmlclp~.l govcrm~ents excepting when, as corpor~.tions, 
we pay taxes to them. Our relations with the Federal Govern- 
ment largely hinge on the national defense. 

Govorn~.ental bodies have not reco~mized the real 
value to the con~unity, to the state and to the country, in 
developnlent of branches of education and training which 
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present tc the boy stud girl the opportunity to Ioam~ a trade; 
and thereby suppl~r industry with the source from vrhich it may 
obt~:~in partly trainedworkers. As a result it has become 
necessar~y for the machine tool industry to provide this 
training. In the high schor~Is manual training should be 
emphasized me're than it has; and adequate facilities es- 
tablished in the ~;~<.y of equipment; so thatthose who elect 
may av~:.il themselves o£ such training. Triode and continuation 
s.choo.ls should be fost~red, ~md funds mainta'~ine6 by the state 
or municipal sovelmment to carry on such work. The few trade 
schools ths.t now {~xist in centers ~here our industry flourishes 
r.,re inr.:dequate from both the viewpoint of insuring facilities 
to those who wish to go to trade sch,:olj and also to supply 
industry with a sufficient number of those who graduat~ from 
the tr~',de schools. 

In times of a national emorgency~ a serious diffi- 
culty may result from under-manning cur factories in order 
to ~.nsure man power in our fighting forces. During the 
World ?ja.r the draft compellud many young men qualified to 
work in our plants to t::,.ke their places in the firing line. 

Fer example: In the Fall of 1918 an i:rsenal was 
unable to find a sufficient nunber of mech~lically treined 
~:en to operate their gun manufacturing c.nd other plants. 
became n~'cessary to select several hundred young r:~en from 
army training cs~.ps and send them to the Arsenal. They 
actually ~vorked there in their training camp uniforms. 

It 

Natur,~ of Items N1ade 
o 

As you know; there are five ~:rts of machining metal: 
milling; turnins; boring or drilling; planing or shaping; and 
grinding. These rough classifications; howovez, do net tell 
the e~tire story, as thcr<~ are many subdivisions o£ each 
classification. While they all. come under some one of the 
general categories; the sub-classes extend do~'~n pretty far. 
~e have gotten out a little book; giving tne types of 
macLines manufactured by all the people in our organization; 
and lhave arranged to leave a copy fc.r the record. More 
aru available for those who can use ti:~em. 

The next question has to do with bulk in our 
industry. As you know; we have machine tools that range 
all the way from tl~e size ti~at cou3.d be set up on this reading 
table to those requiring space as large as this room. There 
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is nothing perishable about a machine tool except that it 
grows obsolete and ewntually wears out° ,~Jear out" is 
scarcely the proper t~rm; it would be better to say that 
machine tools gradually lose their accuracy under hard 
usage. Still the greatest factoris obsolesctnce - a 
problem of particular importance to you. You arc probably 
fsniliar with thc study of obsolescenc, in t~e /~erican 
metal working industry nm~de by the "f~erican ~chinist" 
in 1936. This s}iows that 65 per cent of thc n~.chine tools 
in use in this country are more than ten years old. 

,~ ~.:.~..(:e by our ~.ssociation office ~ recent study ~ ~ 
indicates this percentage has not been appreciably reduced 
since 1955. The period of time that a certain design of 
machine tool remains as st~.ndard is approximately seven 
years. This varies a groat dea~ of course~ but if a production 
machine has been in use for more than seven years it is a 
pretty safe guess th,.t a better machine has b~n developed 
and introduced on the m~.~k~.t tc dc th~,t type of ~{ork. It ms 
hardly necessary for l,~e to point cmt that the average age 
of machine tools in usG in Goverm~ent arsenalsj shoPs and 
yards, is a groat deal longer than ten yehrs, and thht the 
percentage of obs~loscence in the Gov~rrmlent est:.blisg, uents 
is vcr~: much higher tl~n 65 per cont. TkLs~ as I see it~ 
i:s the extremely serious prbblcm that rests in your hands snd 
for which some Solution mu:st be foundj unless we are 
deliberately to t~.~ke serious risk by neglecting a link of 
critical ~:~pertsnce in our national defense. 

A great national emergency ir, m~cdiately throws 
a"str,~in cn the industrial system cf the co~mtryo Increased 
production of food; of clethingj of equipment; of machinery 
and of munitions of ~,'ar and methods of transportation~ must 
be met and met quickly. }~en the V~orld Lar began we w(~re 
not engaged in it st first] and we were called ~pon tc furnish 
the Allies in ever-increasing n~easurc; so that our preductive 
equipnent ~,~:s gr~..lu~lly expanded during these first years; 
and when this country entered the war we were at least 
partially prepared to equip and maintain our o~m forces. 
It is hardly n~ce;~sary for me to point cut that despite 
this period of preparation it took quite a long time for 
us t,: meet the r~quir~m<~nts of the situation fully, and cn 
m~,ny i~portant items ~:~c had hardly gotten into, production 
~,~h~']n the war ceased. It is by no r:.c~ns wise tc assure that 
wewill have t;~is preliminary period of preparation if 
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another war should occur, The question of priority in the 
manufacture of machine tools is then i~mlediately of extreme 
importance. Ours is not an industry~ elastic though its 
capacity may be~ v~hich can double its output when the need 
arisesj because we must have a certain type of skilled man~ 
and ~e must have accurate machine tools upon which to do 
our work. In proportion to the number of men employed 
in cur industry we buy more machine tcols than any other 
industry in the United States. We do this not for sentimental 
reasons but because ~e appreciate the importance of modern~ 
accurate tools in doing our work. It would be impossiblej~" 

n~tlcn~l emergency~ for the machine tool industry in case of ~ " 
suddenly to replace the obsolete equipment in government 
establisb~nents~ and at tl~ same tibiae meet its c~m additional 
requirements of the many other industries whose output would 
have to be substantially increased without delay. 

There is the further consideration that workmen 
in ~overnment establishments would have to go through a 
preli~uinary period of training before they learned how to 
handl~ these new machine tools to the best advantage; that 
is your problem and you are familiar with it. It doesj 
how ever~ aggravate a situation already sufficiently 
difficult. You will find the supply of trained ~echanics 
Gxtre1~ely li~ited~ and if you call upon us to furnish them 
we ~;~ill merely be robbing Peter to pay Paul. 

Patents and Brand Ns~ies 

Trade names and patents are not sc i1~@ortant in our 
industry. Firm names mean a great deal more to those of you 
who have ever had anything to do with things mechanical, 
There are a hundred or more firm names that are synonymous 
with and identify a brand name which represents a high 
standard of product. I know of no other line of business 
in ~hich the manufacturer takes so much pride in his firm 
or is so anxious that every piece he sends out under his 
trsde n~e be up to his standard, There arej of course~ a 
numb~r ef msnufacturcrs of each type of machine tool who 
do not intend cr pretend to turn out the highest quality 
or. the best~ because there arc places for many different 
or~_d~s a qualities~ but for the industry as a whole every 
concern i~most particular that its customers may be assured 
cf g~tting the quality in each ~chine that their trade 
name represents. 
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Research , Development an d Improvement 

This process is going on in every machine tool plant 
all of the time, but it is usually retarded when we are 
extremely busy. The same engineers who design our machines 
are busy at that tLme in the development of the special 
attac~uents and tools required for application to their 
standard machines for special lines of work. New ideas are 
suggested and new requirements present themselves but are put 
aside until business falls off. In times of depression then~ 
the industry devotes itself to a redesign of maohines and to 
improvement in manufacturing equipment. Due to the extreme 
fluctuation in the load thrown on our industry~ and because 
of the constant development of new machines, this is a point 
of importance which I should like %0 stress. If the machine 
to~l builder is to survive the depression at all~ he must 
have cash reserves~ and these must be accumulated during 
periods of good business. The margin of profit in our 
industry over a period of years is extremely l~flited. 

Examination into the history of our industry will 
reveal the fact that we travel pretty much in ten year cycles, 
and these cycles are divided into four periods. The first 
period of three years is the rise from depression to what 
you might call good business. Then there will be a period 
of about three yecrs of good business, and a decline from 
this for three more years to the depression area, with one 
year of practically no business. So that our industry in 
three yes rs of good business should protect itself against 
the other seven years of indifferent and poor business. 
A better term might be three years of profit-making 
business and seven years of non-profitable business. 

Not only must we hold together a nucleus of the 
trained men who have been developed, we must also in times 
of depression expend substantial funds in the development 
and design of new machines and experimentation and research 
in the manufacture of patterns~ ji~s and fixtures so that 
as business starts to come back we will offer better tools~ 
in order to stimulate the recovery and to maintain our 
place in industry. The new tax on undistributed surplus 
therefore represents an extremely serious handicap to the 
machine tool industry. Large companies, vrith already 
accumulsted substantial cash reserves, and especially those 
engaged in manufacturing consumer goods, who do not have 
this violent fluctuation# may face the requirements of this 
ts~x v~ith less concern. But to many a machine tool builder 
of relatively small size, it is a serious handicap which may 
lead to disaster when the next depression comes. 
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S ttyle Influence 

• o 

Practically spesd<ing; style in machlne tools does not 
play as i: portant a part ss it does in many other lines. For 
ex:m~ple: automobiles; boats; radios and so on. Recently there 
has been a trend in the direction of what one might call 
style-consciousness; and some firms ~ have even stream-lined 
their machines; developed modernistic exterior construction 
and so on. Of course firms have leaned a bit on the side of 
simplification of lines; smoothin~ up flat and" unbroken 
surfaces; n~oking nice round corners and introducting an 
at<erupt at gracefulness of line. ~his is of a practical 
n~ture~ rather than with any idea of developing a• pleasing 
appearance. Sihce smoothed lines provide ease in keeping 
the ~i~chine ciean~ rounded corners prevent s ccidents, and 
it ~ a~o facilitates and simplifies foundry practice. You 
will also find machines tending to the use of chrome 
ph~Jting on a~ndles; ~mndwheels, etc. but here again this is 
for a practical purpose rather than any style tendency, 
inasmuch as it provides ~~o+ ~ ~  rust in • those elements of 
the machine which are handled. 

In the matter of painting much time has been gmven 
to the selection of a color that will not show oil in the 
factory; the material from ,~rhich it is made would not be 
aflected by the cutting compounds used~ •and which would be 
pleasing in appearance. As a result we have standardized upon 
,machine tool gray" which is used by all members of our 
Association. Occasionally we find a customer who insists 
upon some special color to fit in with the paint scheme that 
has b~en adopted in his factory~ but these cases are infrequent. 

r 

Standardization and Simplification 

There has been a cons%ant t~ndency toward the 
~tandardization of tools and attachments; spindle noses; 
chucks, etc. and this process is still ~oing on~ i%. makes 
for econom~ for our customers who do not have to carry so 
v~,rl:~d el line of tooling ana attachments in stock. It 
grea'tly simplifies the problem of the purchasing agent. 
The machines themselves; of course; can hardly be standard- 
iz,~d~ lest" we discourage development. Simplification has 
been an outstanding trend in our industry during the la st 
few years; but by that I mean a trend to si~,plify the 
operation of the machine; to make it easier and more 
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convenient for the operator: and to make it possible for 
the employer to use less skilled men in the operation of 
machine toels~ while securing greater production and a 
higher degree of accuracy. This means~ of course~ that 
vie must build more skill into our machines~ and to that 
extent the m~.chines themselves ~.ve become more complex 
and more expensive to build. 

This trend in development is really v~hat has been 
responsible for the introduction of hydraulically operated 
machinery. I think it can be safely stated that there is 
no real advantage in hydraulically operated n~zchines as 
compared -~'~th mechanical or electrJ:Qally operated machines. 
Som~ti~,es you hear hyd~aulically operated machines referred 
to as a fad. This is a misnomer. Hydraulics have entered 
into our design because of the demand of ~sers who require 
us to furnish machines that will function in certain definite 
ways 3 .and machines that have built into them the skill • 
formerly cxerted by the operator himself. In order to 
accomplish this result~ which meatus interlocking of various 
mechanisms~ and tin,ing of c,~rtain sequences in the control 
of the machine~ it was found necessary to provide some 
form of power which could be conveniently transferred from 
place to place without the complication of levers~ sh~.~fts~ 
gears and so on. 

Raw and Contributory ~[aterials F~quired 

All of tl~ese are avail~;ble in tb~s countly~ and 
I m~y say in passing that one Of our ~ "  ~ .... . . . . o . w . n t ~ . ~ s  over foreign 
competition is both in the quality of the raw materials 
and the high degree of unifomity of products that have 
bean developed by ~/T~erics/~ industry. Interfer~n=e with 
the supply of tungsten from China 3 howevcr~ would seriously 
handicap us. This element is used as an alloy in steels 
employed in cutting tools. It tends~ as you know~ to 
increase oh, hardness of the steel at high tomoeratures 
In regard i,o cutting tools~ I would Like to point out 
that ,~:Itnough many Am,~rican plants have spent a great deal 
of time and money in experimentation; our indus%ties are 
not using cemented tungsten •carbide cutting tools to 
~,nyohlng like the extent they are being used in,European 
shops• The price of these tools is very high. They are 
covered by patents~ .which makes their manufacture a 
monopoly. 

4. 
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We are variously informed that the quality of such 
tools available in this country is not as good as in those 
made abroad~ but this has been denied by those who should 
know~ It is stated that since manufacture abroad is in 
sma].ler quantities and on simplej single purpose nmchines~ 
they do not object to replacing a tool there after an hour's 
run, where we subject it to harder usage and expect it to 
run through an eight hour shift without attention. Whatever 
the facts may be; may I sugsest that it would be a valuable 
field for Governmental investigation. If materially greater 
production is being secured abroad by the use of these cutting 
metals~ it is a matter of the utmost importance to you. 

Seasonal Factors 

In general this presents no unusual problem except 
indirectly as related to the problems of serving different 
sections of ou~ great country over a span of 5000 miles long 
and 1500 miles wide. Geographic centers where large mills 
and completely equipped plants now exist~ together with the 
trained and skilled mechanics to operate them~ must be 
interconnected and served with ample transportation means. 
Novement to ultil~ate location is an element of cost~ and 

-lacilities for handlin~ our products must be made available. 
R~.ilroads have reco~nlz~o is to some extent by the 
introduction of sectional rates. In a national emergency 
rcilroad facilities must be ample to provide and maintain 
the necessary rolling stock. This appears to me to be a 
ma jor problem. 

I ,,~ould like to-rccol~iend that in your studies and 
plans in conQection with the m~nufacture of ~:~terials needed 
in a national emergency~ consideration be given to the trans- 
port~~tion facilities for getting raw materials to the plants~ 
and the completed products to their ultimate destination. 
I may add that our merchant marine is in even ~orse condition~ 
~nd you are undoubtedly familicr with that problem and of the 
steps that are being taken to cope with it. 

Price Stabi!ity 

.. Prices of machine tools do not chan~e frequently or 
over a very wide rangC. The great~st single influence on our 
prices is the cost of labor and; of coursej when that goes up 
the price of the finished machine must go up as ~,'{ell. It has 
long been a tradition in the machine tool industry that we 
should keep our prices c.s low as ~e possibly can in order to 
widen our markets and thereby manufacture in larger q~antities. 



Our industry has always stood for a one-price policy, 
that is to say, one-price :~:ithout quantity discount and without 
change in price for any reason whatsoever. The necessity for 
keeping the price at the lowest possible level has emphasized 
the necessity for such a policy. Consequently our industry 
enjoins the distinction of fuluaishing the means by which 
marvelous mechanical devices are created for our comfort stud 
for our needs~ ~nd at ~ ~verage profit on the invested 
capital scarcely equal to bank interest. 

Monopoly Control 

~iith the exception of a few types of machine tools 
which are patented, there is no monopoly in the machine tool 
indust1~f. There is a trend in our industry for each company 
to develop one type of m~chine tool or a limited nui~ber of 
types to an extremely high degree of perfection~ but not to 
attempt to supply all kinds of machine tools. ~Tfty or sixty 
years ago~ every machine tool builder built any type of 
F~cbine tool that you wanted to buy~ but a company who tried 
to do that today would find in every division of the field a 
group of specialized competitors, end could not hope to compete 
successfully in the face of consts~t changes and improvements. 
The trend is toward specialization~ but not towards monopoly. 

The industry has trsined a tremendous number Of men 
for other industries. If you ~ere to go through the great 
automobile plsmts and refrigerator plants~ and all the newly 
developed mechanized plants you would find a surprising 
number of executives, engineers and mechanics v~o got their 
start in the machine tool business. The industry requires 
a bent for development and pioneering that apl~eals to certain 
types of engineers, and usually such men are not particul~rly 
intGrested in building great monopolies. 

Competitive Assets 

Competition in the nmchine tool industry is very keen. 
Purchasing is usually based on convenience of operation of the 
m~chine tool; the accuracy to be secured, ~nd the increase in 
production that the machine tool will give. Price is secondary 
in most transactions; it should be in Government buying. 

Production Processes 

Larger castings come from the foundry in relatively 
small lots. Only in manufacture of small elements do we got 
anything like quantity production - on gears, pins, cap 
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screws, etc. To as great an extent as possible, elements of 
the machine are made interchangeable over an entire line, 
Thus, one head-stock will serve for lathes of various leflgthsj 
m:~y even be employed on two sizes (of s~ng). A hydraulic feed 
system might be employed on each of several sizes as well as 
several t~pes of grinders, etc. Wherever possible, small parts 
are first made for stock in quantity, drawn out for assembly 
into sub-assemblies, and these againare drawn out for main 
assembly as fast as the base or bed of the machine comes to 
the assembly floor. Extensive use of gages~ jigs and fixtures 
af~fords interchangeability of parts. Every operation is 
inspected in order to catch error at its source and to avoid 
further w9rk on spoiled parts. 

Although machine tools are usually bought singly, 
our customers get the advantage of quantity production and 
continuous msnufacture insofar as we can ~" ~ 5±v~ it to them. 
But in the last analysis our business might be called a 
tailor-made or custom-made business. Nany manufacturers have 
gone as far as is possible in building up the various types 
of m~..chines dem~nQed by our customers in the unit type of 
constluction. N.ass production~ therefore, is not know iD 
the machine tool industry. Because of the many ramifications 
of t~2pes and sizes, service and demonstrations have always 
playe@ s~ iI~portant, part in our sales: programs. 

Special m.ac.1\ines~ dep~qrtures from nonr, al colmmercial 
standards, and unusual specifi.cations ser-iously interfere 
~ith normal manufacturing processes and mean confusion in the 

.... ,. . ...... , , .,, 

engineering dep~rtment. The manufacture of single pieces, or 
even ~mall lots, complicates production control and makes it 
more difficult for our men to earn a wage incentive-because 
the job is unusual and slows up prcduction. It is imperative 
that government plans be based on using our commercial standards. 
There will be no tiue to produce special machine tools in an 
eme rg on cy. 

Predominating. Nachine Types 

As the major castings come through the shop we see 
i~.-.,~ plsner type milling machines, ' horizontal bormng, p C~..L~...j. , .o ,  

drilling and milling, machines~ radial drills, boring mills 
and L ~. rge grinders. The smaller parts require just about 
every type of machine tool made. It is interesting to note 
%hat mnchine tools are required to reproduce themselves - 
machine tools are made with m~chine tools. 
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Adaptab.ility: to Change 

T h e  m a c h i n e  t o o l  i n d u s t r y  c ~ n  do p r a c t i c a l l y  a n y  j o b  
i n  i r o n j  s t e e l  o r  o t h e r  m e t a l  f o r  w h i c h  t h e i r  w . r i e d  e q u i p m e n t  
is usable, This applies particularly and especially to those 
operations which require a ~igh degree of accuracy. For 
instance: a machine tool plant ~y be producing lathes~ but 
it could build hydraulic presses if it were necessary to do 
so. Still the most effective use of any given machine tool 
concern is in the manufacture of its own type of machines. 
This is due primarily tothe skill acquired by the organization 
through years of actual experience. It applies equally to 
management~ ~ "" ~-,~ " ,~ ~ngmn~r~n~j selling and manufacturing. This 
peculiar training cannot be expected to produce equally good 
results in some other line of endeavor. 

pol,'e r Requirements 

These are not particularly large. There seems to 
be ample capacity in all of our industrial centers to meet 
th~ requirements of the n~chine tool plants. 

Patent and License Control 

Since machine ~ooi builders buy machine tools and 
are therefore each others oustomers~ the atmosphere in the 
industry is very friendly and cooperative~ and this is true 
even among competitors. Consequentlyj so far as the Army 
and Navy is concerned, there would not be the slightest • 
difficulty in working out e~y conflict that might arise. 
~achine tool builders are not given to litigation or 
bickering. Their relations are such that the N.M.T.B.A. is 
looked upon as one of the finest trade associations in the 
U.S. 

Seasonal ~nd Cyclical Characteristics 

In 1935 the Army ;.nd Navy helped our industry by 
placing orders for about five and one-half million dollars 
worth of machinery , a big help to the manufacturers~ coming 
as it did in a period when there was so little othr business 
avail~..ble. It would be planning of a very enlightened kind 
if Government wor:_~ to engage in an extensive program of 
replacing" obsolete machine tgols during a business depression. 
The funds expended would keep intact the highly trained 
personnel in the machine tool plants~ end the money paid would 
be spent for consumers goods by these workers. There would 
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be ample time to give proi..er attention to each project in our 
engineering departments. It would also be very helpful for 
us to know how much money the Government is spending for 
machine tools year by year• The only ligures we have are 
issued by the Department of Labor and embrace those contracts 
which amount to ~lOoO00. or over• These figures are~ of 
course~ not complete. 

Labor 

It is estimated th~-t about t,.,'~o-thirds of the men 
in a machine tool olan~ must be skilled~ men, with one- 
fourth of these skilled men h ~  skilled• That is due to 
the fact that the operation of a machine tool requires 
training and skill~ the tooling up of a machine and such 
operations as the ~r~:nufacture of tools, gages and fixtures~ 
also-tiLe inspection of parts~ testing and demonstrating, are 
even more e.~actmno oper~..tions During the depression our 
industry si~_ply could not afford to keep all the good men 

, they would like to have in their organization. A machinist 
or a nlgh-gr,~~de mechanic is not the type of man to dawdle; 
when his class of emplo~i~ent is closed to him he seeks ether 
fields. 

?,'~en business improved we made a study in which we 
asked t~.;.~o typical plants in different sections of the country 
to ~,~,nalyze their 1929 payroll stud ascertain wh~,,t' ~ each n~n 
was doing. They discovered that during four years be%ween 
thirty and thirty-five men out of a hundred ~ad been lost to 
the industry, most of them pertinently. Some of these 
mechanics had opened garages of their o,,~n and were doing 
.well. Others had gone into businesses, widely different 
from• the machine tool industry ea%d were making good° We 
.found them on milk wa~ons making more money than our people 
could af!ord to pay them• They said they did not have the 
responsibility - deliver a bottle of milk and the job is all 
done, but make a mistake in machining a part and the responsi- 
bility has just started• Some were induced to return to their 
jobs~ so that at the beginning of 1955 the industry had lost 
about t-~renty-five per cent of the men employed in 1929. As 
you can well underst~nd~ there were fe~.v apprentics trained 
during the depression. 

DiTficulties were encountered wh.en we started on 
the upgrade again in 1935. Nen who in 1950 were proficient 
and capable c.ame back to v;ork after two or more years elsewherej 
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almost afraid of the machines they were operating. They were 
nervous; their eyes had changed; they had lost their touch 
and skill which must again be developed and reacquired. 

Some of our ~ser ms nufacturers recognized that and 
set up separate departments for therehabilitation of those 
men who had been out~ putting in charge a patient foreman who 
got them back on their feet again. 

All of our people who had conducted ap~,rentice schools 
have now reopened them. A good many college and high school 
men ~,~ho c~,~ne out during the years of '29 to '~5 and been unable 
to get satisfactory workj liked the idea of taking- up apprentice 
work~ ~nd those young men seem to be going through with more 
speed. The boy who has taken his father's automobile apart 
~nd put it together ~~" ~,in has some mechanical ideas~ and many 
of our people report those particular young men are becoming 
proficient much more rapidly than in the past. 

Some of our people have splendid apprentice courses. 
One of our manufacturers mentioned the other day the whereabouts 
of some of his fomer apprentices. I am sorry I do not have 
the fig~ares~ but tl~re were represented some presid@nts of 
companiesj more vice-presidents, and a number of chief 
engineers ~.nd general superintendents. 

~iages,. - Regional .... Differentials_ 

Practioally speaking~ the entire industry is in one 
industrial region. In general wage rates are lower in the 
smaller cities where living costs are lower~ but the variation 
is not great and tends to grow less and less as time goes on. 

Rates of Turnover ~ 

Relatively these rates are very low. You see in plants 
averaging 200 to 250 men~ the management ~nd men become very 
closely associated on account of the nature of their work. A 
survey of members in the older s~d more important plants would 
indicate that 25% of the men h~d been with the company S years 
or morej 10% i0 years or more, and so on~ up to firms who 
have ~en employed 25 years or more in large numbers. It is 
necessary for manc ge~ent to keep track of the work and see 
what goes through. It is not an unusual case at all to see 
the presgdent of one of our companies beside a mechanic 
exs~ining some part or listening to suggestions. There is 
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that close relationship that is good in any business and serves 
to help keep do,~ turnover. 

In most nmchine tool plants members of the sales and 
engineering departments have either developed from the shop 
or had extensive training courses in the shop~ and this brings 
a mutual understanding and respect throughout the entire personnel. 

~forking ~:nd Living Conditions - 

i 

The typical machine tool plant is clean and:neat~ 
perhaps because the kind of men who do accurate work are by 
~ature orderly in their habits. It is well lighted; it has to 
to be~ to work to extreme limits of accuracy. Because of the 
type of workmen employed~ working conditions are as good as 
you will find in any industry, in .this. country. .i.... 

The machine tool mechanic is not of a roving 
disposition. Many plants have fostered housing • •plans- and 
practically all the good wor~aen own their ovaq homes and live 
in co~,munities together ~here they t,s.ke pride in good .citizen- 
ship. They are a high calibre~ high type of individual who 
enjoy the better things of life and indulge in good~ wholesome 
recreation. Nest companies foster club life s~ong the workmen~ 
~thletic sports~ outings andthings of this nature. 

},.,.,~.~ rket~, and Narketing 

It is fitting to begin our discussion .of markets with 
a look at the chart of orders. The shaded area represents 
dom@sti0 saleS; the light aectionj foreign sales. Over the 
ye{,.rs about twenty to twenty-fiwe per cent of the total sales 
are for foreign d@stirmtions. 

The customers of the industry are all the metal 
working shopsj including a miscel].aneous category of 
industri~s~ as you well know. Our marketing is carried on 
in two orincipal ways. There are what we call "dealer 
sellers,, and "direct sellers',. In many cases the same 
manuf~.cturer ~,ill sell direct in one district and sell through 
dealers in other districts. 0riginally the selling was 
largely dealer selling. That was.when the ~.chine 'tools were 
simpl~r~ and-customers' requirements were less complex. Now 
that the machines have been more high]y developed~ more 
e ~ . , • ngmneerlng selling has been called forj and there is a 
greater amount of direct selling~ althodgh there is "still a 
very substantial amount of business done by dealers. 
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Both the salesmen employed by the manufacturer and 
those employed by the dealer quite senerally are themselves 
trained m~chanics who started their careers in the shop, 
went through an apprenticeship system, because demonstrators 
and subsequently becs~e salesmen. They are therefore 
unusually well informed as salesmen go. 

There is not much demand for installment selling. 
Our customers do not like long time accounts. It is not 
unusual for a purchaser of l~chine tools to get two or three 
months' credit either from the dealer or the manufacturer, 
but there has been relatively little of what we know as 
"time sales" - sales with monthly payments over two~ three, 
four or five years. 

Price Policies - Effect on Demand 

Nest ~chine tools are purchased on ~m invesh~ent 
basis. ~en the customer has ~ork to do and finds that he 
can secure a very high return on investment in new machine 
tools, he comes into the market. Nest of them expect new 
machin~ tools to pay for themselves in from one to four 
years, and many m~chine tools pay for themselves in less 
time in the savings they make possible. It is theoretically 
possible for a macL~ine tool builder so to increase his 
price as to make it iJ~possible for the customer to show a 
profit~ thereby retar@ing the sale of machine tools, but 
the policy of the industry has always been conservativ% 
and there has been ne experimenting in that direction. On 
the other hand, a drop in price does not stimulate sales. 
?~en business is not good, no 1~tter how cheap the machine 
tool is the customer will net buy it. The machine tool is a 
capital investm~nt~ and when business goes down people do 
not invest their money in capital investments; they keep 
their dollars in the bank. 

Financial Structure 

What has occurred to ~he financial structure of the 
indust2y during the depression is well illustrated by a study 
of 15 companies, representing a fair cross section of the 
industry. From 1929 to 1935 there was a shrinkage of 44 per 
cent of the capital surplus of these companies. That is 
what the depression did to this particular industry. I have 
already touched upon the efi ect of the tsx on undistributed 
surplus. We have n~ figures as of today but it can be safely 
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said~ vithout fear of contradiction, that it has been an 
extremely difficult matter to replace these depreciated assets 
and ve~3 r little progress in that direction has been made by 
most of our companies. 

Some time ago the Roberts Morris Association 
studied the profits and losses of the industry based on net 
~:.~orth~ and they found that for the 14 years from 1919 to 1952 
inclusive the average earnings were 5.8 per cent. As a 
matter of fact~ if our companies paid the dividends the 
investments should e~rn~ they could not icy aside the funds 
necessary for the development end research required to keep 
abreast of the market. The small average earnings show that 
the men in our industry are inter~Jsted in high achievement 
rather th~.n in high earnings. 

R;~.ilro~'.d Repair Shops 

I want to make one point I thirst tremendously 
i~port~nt before I close~ ~:nd that has to do with the rail- 
road r~.pair shops. The "American Machinist,, study shows that 
railro~:d repair shops have the highest percentage of obsolete 
equipment. In an emergency the railroads would be called 
upon to take up the load almost im~iediately in the transportation 
of men and materials. As they are equipped today they could 
not begin to cope with the transportation problems that would 
develop, The railroad shops may be looked upon as the bottle- 
neck in an emergency. I do not think we can afford to overlook 
their conditionj because if locomotives and cars are not 
available in sufficient quantity and in good repair to furnish 
transportation, whatever the industrial plants can turn out 
~'~ill not mean a great deal. 

Our industry made a survey of the requirements of 
th~ typical repair shop about three years ago, and that study 
w~s the subject of the last report made by Coordinator 
Eastman before he closed his office. 

f 

In sm;m~ary; may I comment directly on four points 
m lich Col. Jordan has dra}'m to our attention: 

(i) The advisability of procuring siliple single 
purpose mac!lines r~ther than general purpose l~.chinos. In 
all prcbability you nil] h~.ve definite ideas of the quantity 
required of each item to be made on machine tools. The next 
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step is to lay out the machines required to supply these items 
at the required rate. One complete unit at least should then 
be installed and operated in some goverrunent establiskunent 
to check on thispart of your plea. The question ~s t o whether 
you buy a single purpose or general purpose machine will 
a]~nost be answered automatically - your primary problem is 
1[~ximum production ~'~ith ~.ini1~:um direct ]z~bor; and do not 
forget ths.t skilled men are scarce in war time. Operations 
must be s~plified so se,~ai-skilled men or machine operators 
can do the work. But let me say again: s:void urmecessar Z 
departures from coli~.~e~cial standards. 

(o<) Due to th~ accuracy required it is difficult~ 
if not al~ost "~ ll,~po~sible~ to ad~pt facilities to the manu- 
facture of machine tools not ordinarily used for that purpose. 
It is r~{ opinion that an emergency will overload all our 
facilities for m~tal-working in ewiry field. Some machine 
tool builders had subassemblies and parts manufactured in 
outside plants durir4~ the war and experienced considerable 
grief in ~etting s~t~sfactory results. This does not seem a 
practical procedure. 

(3) Drastic restriction of procurelacmt of any 
machine tools other than standard L~chines without gadgets. 
Gentlcmcn~ there is such a wide variety of machines available 
today that with tooling arid attacb~,~ents properly designed we 
can meet most of your needs without designing smy special 
i~chincs. Frankly~ -~,~c find your engino,3rs trying to redesign 
our machines when you buy them~ specifying how large, shafts 
must bej of what material, and what kind of bearings to use. 
I do not infer for a moment that your ideas ar<~ unsound~ but 
you sir~.ply will not have time to buy this way in case of war~ 
and we will not have time to read these specifications~ to 
say nothir~ of trying to meet them. Tell us what you want 
to do and let us tell you what ~e know you should use to get 
results. Hold us r~sponsible for the consequences. That is 
what American industry does when it buys machine tools. It 
~ec~:,s to work. 

(4) Lack of skilled machinists for the manufacture 
of machine tools and lack of skilled operstors to operate those 
tools. Perfon~smce counts. Our school system is .still turning 
out thousands of boys and men every year with a type of 
educational training for which there is no market. They must 
be re-educated before industry can absorb them. Hardly did 
industry start upwcmds out of the depression before there was 
a shortage of skilled men. VJe have that shortage now in almost 
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every field of industry - right alongside of unemplo~unen%~ 
probably ~,f~ecting r,~llions of people~ The far-signted 
training and use of man power is the greatest problem 
before the - " n,,,t ~on today. 

Associ~,.tion Activity 

Our Association is an active~ fact-finding organi- 
zation, ife promote a 1~',achine tool show where our members 
display their new r~tachines at intervals of from four to six 
years. !~'e have a fine statistical and forecasting division 
where sales research~ publicity and promotional ~,vork is 
car~, ied on for the mact,,ine tool industry. At Clevelandj 
Ohio-~'e hs.ve comfortcble~ adequate quarters~ and a capable 
and :,yell-manned organization of experts in Association work. 
We have i_~.umer~,ble records as well as a history of the 
industry. During the N.R.A. regh~.e our /:ssociation office 
Carried on this v~ork smoothly and effectively. 

The membership record of the National Nachine 
Tool Builc]ers t Association for the past ten years gives 
striking evidence of the stability and activity of the 
machine tool industry in the United States. 

90 fi1~:~s ~,vho represent the backbone of the 
industry ~vere l,~e;,~bers in 1927 and are members in 1957. 

Zl members of 1927 have dropped out.. Nest of 
these ~rere net rightfully classified as machine tool buildersj 
being r,~o~uf'acturers of floor st[,nds; tool post grinders and 
si~;,ilar products; and no effort '- n~s been made to have them 
ret~.in their membership. In the same, I0 years; 47 new ~,e,~,bers 
have been added. 

This nm~'.ber includes firms who have been machine 
tool builders for many years~ and also many who have been 

n ~ d  in  the  making of machine t o o l s  w i t h i n  10 y e a r s .  

irge have regular meetiztgs with cor~-~,,ittees on legisla- 
tion~ relations with dealers~ cost elements~ cooperation with 
govcrmuent departmentsj fostering of apprenticeship work~ 
publicity~ sales work and standardization work. These are our 
active working co~rm~ittees. The officers and Board of Directors 
meet regularly. %:~'e have two conventions per year~ six months 
apart~ v;hich are always v reil attended by practically a full 
r,,embership. 
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PEC O]~NDATI ONS 

I would like to make some construetive suggestions 
for your consideration. 

I. In a national emergency transportation will 
be a very ~;~portant part of our national defense. Railroads 
sho~uld be encouraged to ~ecognize the importanae of the 
movement of I~nchine tools to points of designationj and 
facilities piDvided to equalize the delivery costs. They 
should be encouraged to modernize equipment in railroad 
shops which today is inadequate and omtiquated. 

2. In the selection of n~zchine equipment for use 
in arsenal field base or factory; skilled engin~:crs selected 
from the r~.chine tool industry should form a Planning Board~ 
under Goverrm-~,ent supervision of coursej to aid in the selection 
of the prop,~r equipment for the job. 

5. All articles to be manufactured should be 
planned with the same degree of attention as a factory which 
must show a profit; each operation laid out~ vdth the very 
bust tools~ jigs 3 fixtures and machines provided for that 
operation which, of coursej is dependent upon quantities 
to be produced and accuracy desired. 

4. Specifications covering the purchase of equip- 
ment should be so si'uplified as to allow for the selection of 
the best 1~Lchine for the job. (}v~ o~,a% personal experience with 
government specifications is that they are much too eo~iplicated 
and in too much detail.) It matters little whether a particular 
shaft in a r, mchine is 1 3/4', di~zeter or 1-7/10', diameter. 
Againj it matters little whether some unimportant part is made 
of ~0 point carbon steel or 40 point carbon steel. Just because 
some specification sheet~ written by some advertising mans gcr~ 
happened to dwell on that feature of design~ doesn't necessarily 
make it ~n engineering requirement. Too often we find specifi- 
cations written around some ~;m.chine manufactured by one 
particular concern~ with no particular reason for it. As 
pointed out in my previous remarks~ each firm takes a pride 
in maintaining its ovnu principles of designj its o~m ideas~ 
and relies on this to meet competition. Differences in detail 
will exist in comparable but competitive rx, chines made by 
different msnufacturers. Restricted specifications on bids 
requested J~my prohibit all but one msnufacturer from 
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evon ~ntering a bid. 

S. Skilled i~mn power in factories is just as vital 
in a national emersency as trained c~d skilled soldiers in 
the battlefields. Attention should be given to the fostering 
of those facilities which vlill dev~lop such skilled isbor as 
will provid~ on adequate supply when the tLme comes to meet 
this emergency. By this is meant more emphasis on manual 
training in cur high schcolsj nora; larger and better trade 
s~hools located geographically where the demand for skilled 
mechanics exist; <nd funds with which to carry them on. 

6. Use the facilities of the National Nachine Tool 
Bui_;:.~rst Ao,~-ociation in vlhatever .~,nn< r such facilities can 
be of bone fit to you. 
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