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THE MACHINE TOOL INDUSTRY

lﬁﬁroduction

We are 11 familiar with the hi her wages, shorter
hours and enrichment of every day human life that has resulted
from the mechanization of industry. I venture to suggest that
the replacement of obsolecte machine tools can yield equally
fundamentel benefits to the arued forces of this country.,
Mechenical processes depend largely upon crestive machines
corronly celled machine tools. The resume of the background
of this industry which will follow is developed as a result
of the outline furnished by Colonel Jorden, and touches on
those high-lights which seen outstanding and important from
your viewpoint,

Delincation of Industry

Vhat is a2 machine tool? MNany heve attempted to
snswer this question end supply o definition, but when we in
the industry speck of @ meciidne tool we do not have in rind
zll wetal working equipment but’ have adopted o definition as
followss "4 power driven, complete metal working mechine not
porteble by hoend, having one or more tool ~nd work holding
devices used for progressively renoving metal in the faoim of
chips®e Thet lcaves out presses, brakes, metel shears,
forging ~nd stamping wmechincs in general, but it does include
grinding wechines cnd honing and lopping mechines, because

§

they\remove metel, zlthough in the form of microscopic chips.

\ .
This mey rot be cn exqcet way of defining a mechine

tool but it does definitcly cover machines made by the members

of the National Machine Tool Builders! Associztion, :nd elimi-

nates certein types of tools used in metel working shops as &

legitimate set-up in the line, as an element in the fabrication

of the product menufactureds. Obviously then, in our consideration

of various cherccteristics of our industry, we will vicw it only

from the cngle of the Machine Tool Builders! Association, and

- without regard or consideration of those machines which might

2ll on the border line cr debatable os to their classification.

Iiportence

. Me.chine tools are the mastor tools of industry, because
they cre requirced for the menufacture of the cquipment that is
used in practically every brench of the Amcricen Industrial



structures In order to meke toxtiles, for instence, you must
have textile mechinery. This mechinery in turn is made on
wachine tools., Even thse processing end packing .of foods is
carried on by means of equipmont menufactured by machine tools,
Thet is why we cell them "The Mester Tools of Industry",
Machine tools are capable not only of making 211 of theother
m2chines cnd equipment required in industry, but of reproducing
themselves, L

C&pitél Investient

The iuportance of the industry is out of 211 proportion
to the volunec of its business or to its size or the nurber of
men cmployeds In the long roster of fmericen industrics, the
machine tool industry is one of the smzller ones. It is however
the besic industry on which 211 the mechanicsl industrics depend,
There is invested in the industry about $125,000,000. end while
it is 2 little hard to speck of 2 normal output in an industry
where demend is either on the way up or the wey down most of
the time, over very wide ranges there is, «s you can sce from
the chart that aeccompenies this talk, 2 normal capacity of
probebly about $100,000,000. per year. Our orders in 1936
amounted to $140,000,000, The cepacity of the industry is not =
fized &nd definite amount to ve precisely stated, but is
elastic, as under pressure we can work longer hours ond are
constently engeged, when business conditions permit, in the

raining =nd development of additional mechenics. Rcughly
specking, we may say thet the cost of the mashine tool is
about one~third libor, one-third materials, and one-third for
the other costs thot enter intc manufacture. The highest
employment of whish we hzve 2 rccord wes about 95,000 men in
1919, but we are probably emplcying about 00,000 men today.,

There are about 250 compenies meking machine tools,
but the distinctively m:chine tool-building compcnies nwiber
about 150. The others ere in the main companies which make
tools as a side-linej engineering concerns, foundries and
‘machine shops thet mey meke & litile vertical drill press of
the bench type, or o smell lathe, or other type of metel working
machine that is sometimes purchased for home use. They are of
course nechine tool builders, but mochine tool building is not
their primary business. For all practical purposes you may
consider thet there are 150 to 160 mechine tool plants
primerily devoted to that work. The average company 1is
relatively smzll, involving the investment of about $800, 000,
Some of them of course are very large, employing as many as
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5,000 men,_and the investment amounts to eight or ten million,
end some of them at the other extrere only empleoy eight or ten
mens The typlcal machine tool compeny employs around 200 to
?50 mene  Most of them are ownor-maneged; thet is, owned by
cne men o1 by e smell group of men who heve been brought up
in the business.. They have spent their lives in it, and any
one of them is quite femilicr with the veried problems of
their business, whether it be purchesing, scles, design or
mznegonents  We have a number of plants which are now being
operated by the third end fourth gencration of the founder!s
fomily.

The organizetion of o typical unit would resolve
itself inte four distinct branches: menagerizl or sdminis—
trotive, engincering end development, selling end distribution,
menufecture or production, Whother the unit be large or small
it is felrly safe to assume thet these four functions would
bo & definite pert of their set up, modified only as to the
specicl division of the four principel functions, =nd verying
only with respecet to the eleborateness or simplicity with which
it is carricd on. ,

To illustrate: In selling certain types of fims
night subdivide their selling into direct selling with szles
offices and werehouses, and & corps of trained salesuen dealing
directly betwecn the consuwier ~nd the fectery;, sales engineering -
to determine the application of the product to the customers!
‘needs; scles reseirch - to determine the possible merkets;
edvertising - direct, indirect end netiontly statistical and
routine, covering the clerical, order cditing, fellow up, etc.;
or & rore sinmple mcthod of distribution might be employed
wicrein agents or dezlers sell through their staff the machines
ronufectured by o group of non-competing concorns,

. ‘ If I may 2dd one merc word &s to the economic
lsportence of the industry, it is more in reloticn te the
length of tine thot mechine tools are in cof fective usc.in the
production cnd flow of goods than to the crount invested or
the pecople urploycd, Econowists gencrelly stote that the
mechine tool industry's relstive iuportence is equivalent to
ebout ten or fifteen tises the noriel size of its scles,
beeruse mechine tools remcin in effective usc sbout thaot
length of tine.

‘ A fccordingly size clone is not = determining feetor
with respect to the econcimic inportonce of the industry, but



rether becouse it is viewed os a besic industryes Machine
“tools tre creative mechines. 'They are saachines which
produce nchines, «¢nd without thew we covld herdly as a -
nation enjoy the luxurios :r necessities of life. M2on has
teken cdventoge cof the opiortunity to convert energy through
mechinery into useful things for the comfort of monkind.

~It is hardly necessery for ne to point out to you
the extrene impertince of the nachine tool industry in tine
of nationcl emergency. As soon as we start to assemble an
arny we must clothe these men, and this throws an additional
burden on textile mills ~nd clothing foctories. When they
nced additional equipment it must be menufoctured on neochine
toolse Modern war depends: rore ond r.oreron the products of
the mochine, in equipment, munitions ond trensport, ond more
end more the tendency is to work to-extremecly close limits
of @ccurccy which not only inveolves the use of mechine tools
but of medern machine toolse. It would be extrenmely difficult,
if not impossible, to sccure the necesscry accurecics in
producticn quantities on mochines that hove been in use for
ten or fifteen yecrs. In the first ploce, they were not
built to monufacture to modern stenderds, and therc has
been o tremendous improvement in that regard in the last
few ycers; in the second place, while they may still be in
opernting condition, werr would naturally offect the accuracy of
their output.

Vihrt is rore inporteant the development of the rachine
tocl cf modern design hos climincted in a lorge degree the
Juenuel effort required by the introduction of convenience in
control and operation, &nd by lessening the skill rcquired in
operation, which insures o repetition in production of parts
mode to more accurate limits, ond with grecter ease than was
possible ten or fifteen yecrs agees Under these circumstances
nachines preduce larger quantities of nore accurete work ond
it has become a reel plioasure and convenience to operate
them. |

Distribution of Plants. Chort 1.

Practicclly 211 mechine teol monufaocture is confined
within the northeast section cfthe country. The business
sterted in New England something over o century £go eand as
the need for machine tcols spread to the west the industry
bregiched out. L group of menufacturers stoerted in Cincinnati
before the Civil Var, snd thet is now one of the principal
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centers. Vie consider, for our purpose in describing the
location of mechine tool builders, the New Englend territory
=8 & wholce Plants are scattered throughcut New England

in Messcchusetts, Rhode Islend, Connecticut and Vermont.
Then we comezggst to two great centers in Cincinnati end
Cleveland, and/the last holf century = great nusber have

eome inte existence around Reckferd, Illinois. We consider
Milweulzee end Chicngo as & part of the Rockford District.
There cre ona or twe smeller mnanufaecturers on the West Coast,
but .enerally specking the whole line of menufacture is in
the great northeast industriel crea.

| It is quite evident thet machine tool plants have
been lecated in their consuming market, They started in New
Englend because at thot tine practically 211 metal working
wes carried on in New Fnglend, end the rest of the country
wes nainly cgricultural. The industry hes spreed west as
menufecture hes spreads The plents are for the nost part
relatively nezr to their users fron the standpoint of sales
end service, While some of them are located in smell cities,
there is e tendenoy to concentrate in the larger cities, such
zs Cincinnati, Cleveland, Worcester, Hartford snd Rockford,
where o very substenticl population of skilled mechanics has
becn built up over the yeers, There is no gre:t differcnce
in cost between the smell conmunities and the lerge, The
ranufacturer in the smell community is less likely to lose
his men to other menufacturcers in the same line, but has a’
corresponding heondicap when it is necessary for him to
incrense his forece, as he muet bring treined men from cther
cities to develop them in his own shop. As it is extremely
difficult to find, in zny other type of retal working plent,
men of the required degree of skill, it hes become a tradition
in the machine teol industry to develop our own meh from
apprentices, or from so—called learners. Learners de not go
through 2n apprenticeship course and are usually clder, They
ars glven specialized training in operating a certain type of
mechine tocol.

The development of speciclists end skilled men for
our industry is irportent in perpetuating the skill ‘required
te produce machines which in themselves rust reproduce their
ovil cccuracys. Consequently it is desirable to emphasize the
necescity for the development of our own men through epprentice—
ship training courses. These courses may tezke the form of the
typicel, cld-fashicned procedure of apprenticing a young ma
tc some line of trade, or exponded to on actuzl schocl of
apprenticeship training, where the entire business of that
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menufacturer is taught to a group of young men. It may

take the form of the vestibule type of apprenticeship training
cr the spceciclist type, where the fundamentals of a specific
¢peration or machine or Job ere taught, together with the
related technical principles of the mechine or Jobe There

ere probably 2000 or 2500 young men in treining today in the
shops of our members, ‘

Tariff

The Tariff hes been a factor in our growth, but not
to a great extent. Formerly there was o thirty-five per
cent teriff on imperts of moc ine tools; this wes dropped to
twenty-five per cent for a few yecrs end wes then brought
beck te thirty per cent. The tariff has afforded some
protecticn, but the growth of the hmericen rmachine tool
industry as comparcd to th-t of other ‘countries is more
largely due, I believe, to the greater cxpanse of country, the
greater necessity for mcchanization, end the wealth of our
raw naterials. The tendency toward the mass production of
goods has been responsible for the developrent of the machine
tool industry in the United States far shezd of fereign
countries. The foreign countries sre meking en effort to
cut down that differentiel now and they are making quite a2
Job of it. In some cescs they duplicate our equipment so
Successfully that if one sheuld not happen to see¢ the name—
pPlatc he might think it cne of our owm,

- Still the same degrce of accurecy, refinement and
excellence of design arc net yet carried out in machines of
foreign menufacture, even though they be copies cf cur
machines. Nevertheless it is cnly fair to say thet the ga
now cxisting is nerrowing as time g0¢s on, tnd foreign r.ade
machines are becoming better ond better, ond approach nmore
necrly the quality cnd design of imerican made tools,

Relations with Federal, State ang Municipal Gevernments

Ixcepting for their use in monual - treining schools,
the machine tool industry does not come inte contact with
stete and municipal governnents excepting when, as corporations,
We pay taxes to thems Our relations with the Federel Govern.-
ment largely hinge on the nsticnal de fense,

Governmental bodies hove nct recognized the real

velue tc the comiunity, to the state and to the country, in
developnient of branches of education and training which
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present tc the boy end girl the cpportunity to leern & trade,
end thereby supply industry with the source from which it may
obtein partly treined workers. [&s @ result it hes becone
nceessary for the machine tocl industry to provide this
treininges In the high schocls nienuel troining should be
emphasized nore then it has, and adequate facilities es=
teblished in the wiy of equipment, so that those who elect

pay ovell themselves of such treining. Trade cnd continuation
schoals should be fustered, «nd funds meinteined by the state
or municipel government tc corry on such worke The few trade
schicols thaet now cxist in centers where our industry flourishes
cre incdequate from both the viewpoint of insuring fecilities
to those who wish tc go t¢ trade sch:ucl, aznd also to supply
industry with a sufficient number of those who graducte from
the trade schools,

In tiwes of & national cnwrgency, o scricus diffi-
culty moy result from under-manning our factories in order
to ¢nsure mon power in our fighting forces. During the
World Vier the draft compelled weny young men qualified to
work in our plants to toke their places in the firing line,

Fer examples In the Fall of 1918 ¢n irsenal was
unable to find e sufficient number of mechonically treined
en to operate their gun manufacturing ond other plants. It
buCng necessary to select several hundred young ren from
crny treining camps and send them to the Arseneals They
actually worked there in their treoining camp uniforms,

Nature of Itens Made

s you know, there ere five arts of machining metcl:
riilling, turnins, bcring cr drilling, plcning or shaping, and
grindinge. These rough clessificaticne, howcver, do nct tell
the eatire story, as there are many subdivisions of each
classificetions While they ell come under some one of the
gencral categories, the sub-clesses extend down pretty far,
Vie have gotten cut little book, giving the types of
mechines monufuctured by 211 the people in our crganization,
and I have crranged te leave a copy for the record, More
arc avoilable for thosc who can use them.

The next question has tc do with bulk in our
industry. As you 1now5 vie have machine touls that range
all the way from thlic size that could be set up on this reading
teble to those requiring space s large &s this rocm. There
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is nothing pcrlsbuble cbout o wechine tool except thet it
grows obsovlete and eventuclly wears outs Miear out" is
scoreely the proper term;y it would be better t¢ say that
machine tocls gradually lose thelr accuracy under hard
usages Still the greatest factoris obsolescénce - a
problen of perticulor inportence to youe You arc prebably
fomilicr with the study of cbsclescence in the finerican
metul'worklng industry mede by theWmerican Machinistt
in 1975, This slows that 65 per cent of the machine tocls
in use in this country cre more then ten yecrs old.

A4 recent study made by cur issocietion office
indicntes this percentege hes not been appreciebly reduced
since 1935. The pericd cof time thet 2 certein design of
ninchine tool remeins s stondord is approximetely seven
yecrs. This veries a greet deal, of course, but if a preduction
rechine hes been in usc for mere than seven yeors it is a
pretty safe guess thot o better mechine has been developed
and introduced cn the morket to de thet type of werke It 1is
hardly neccessary for ue to pclnt cut thet the average age
of machine tocls in use in Gevernment arsencls, shops and
yords, is a2 greot dezl longer then ten years, ond thit the
pereentage of obsvlescence in the Government cstiblishients
is very much higher than 65 per ccnte This, as I sce it,
iz the extrenely scricus problem that rcstb in your hbnds and
for which some sclution nwst be found, unless we ere
deliberately to tike seriocus risk by neglecting a link of
critical importence in our neticnal defense,

L great neticnel encrgency 1mmcd10tely uhIWWo
2'strain cn the industrial system of the countrye. Increesed
production of food, of clething, of vquipment, of machinery
end-of muniticns of war and nethods of transportation), nust
be met and wet quickly. When the World '.ar bcgan we wore
not sngaged in it ot first, end we were celled upon te furnish
thé Lllies in ever-incre:sing reasurc, sco that our preductive
equipnent wes grodually cxponded during these first yeors,
end when this country entered the wer we were ot leeas
partislly preparcd to equip and maintein our ovm forces,

It is hardly nccessary for me to peint out that despite

this pericd of preparanticon it took quite & long time for
us tc meet the requircmoents of the situction fully, end con
reny inportont itoms we had hardly gotten into production
when the wer ceesedes It is by no reans wise tc assure that
we will heve this preliminory pericd of preparction if
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another war should occurs. The question of priority in the.
nemufacture of machine tools is then immedictely of extreme
impertence.  Ours is not an industry, elastic though its
cepacity may be, which con double its output when the need
srises, because we must have a certain type of skilled men,
end we must have accurete machine tcols upon which to do

cur werke In proporticn to the number of wen employed

in cur industry we buy mcre machine tcols then any other
industry in the United Stetes. We do this not for scntimental
recscns but because we appreciate the importeonce of modern,
accurate tools in doing our worke. It would be impossible, -
in case of naticnal emergency, for the machine tool industry
suddenly to replace the cbsovlete equipment in government
csteblishments, and ot the seme tine meet its cwn additional
requirenents of the many cther industries whose cutput would
have to be substantially increcsed witheout delay,

There is the further censideration that workmen
in government establishments would have to go through a
prelirinary period of treining before they learned how to
handle thesc new nmachine tools to the best adventage; that
1s your problem and you ere femiliar with it. It does,
however, aggravate 2 situation clreedy sufficiently
diffi culte You will find the supply of traoincd iechanics
extrerely linited, end if you call upen us to furnish them
we will mercly be robbing Peter to pay Paul,

Patents &nd Brend Nenes

: Trede names end patents are not sc inportant in our
industry. Firm necnes mezn & great deal more to those of you
who hive ever had enything to do with things mechsniceole
There are a hundred or more firm names that are synonymous
with ¢nd identify o brond neme which represents o high
stenderd of producte I know of no other line of business
in which the manufecturer tekes sc much pride in his fimm
or 1s s¢ anxious thet every piece he sends out under his
trode name be up to his stendard, There are, of course, a
number of menufacturcrs of each type of machine tool who
do net intend cr pretend tc turn out the highest quality
or the best, bccause there arc pleces for many different
gredes arN qualities, but for the industry as a whole cvery
coneirn i*most particuler that its' customers sy be assured
cf gctting the quality in each mechine that their trade
nare rcpresents.
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Research, Development and Improvement

This process is going on in every machine tool plant
all of the tine, but it is usually retarded when we are
extremely busy. The same engineers who design our machines
ere busy at that time in the development of the special
attachments and tocls required for application to their
standard nachines for special lines of work. New ideas are
suggested and new requirements present themselves but are put
aside until business falls off. In tines of depression then,
the industry devotes itself to a redesign of machines and to
improvement in manufacturing equipment. Due to the extreme
fluctuation in the load thrown on our industry, zrd beccuse
of the constent development of new machines, this is a poin#
of importance which I should like to stress. If the machine
tocl bLuilder is to survive the depression at 211, he must
have cash reserves, end these must be accumulated during
periods of good business. The margin of profit in our
industry over a period of yecrs is extremely limited,

ixamination into the history of our industry will
reveal the fact thet 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 yerrs 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 yeczrs 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-meking
business and seven years of non-profitable business,

Not only must we hold together = nucleus of the
treined men who have been developed, we must also in times
of depression expend substentiel funds in the development
and design of new machines and experimentation and research
in the manufacture of patterns, Jjigs and fixtures so that
2s business starts to come back we will offer better tools,
in order to stimulate the recovery cnd te maintain our
place in industry. The new tex on undistributed surplus
therefore rcpresents an extremely serious hendicep to the
mechine tocl industry. Large companies, with already :
eccunmuleted substentisl cash reserves, and especially those
engzged in manufacturing consumer goods, who do not have
this violent fluctuation, may face the requirements of this
tex with less concern. But to meny 2 meachine tool builder
of relatively smell size, it 1s & serious hzndicap which may
lead to disaster when the next depression comes,
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Style Influence

Practicelly speaking, style in neachine tools does not
play 28 iuportant a port es it does in meny other lines. For
examples: automobiles, boats, radlos and so ons Recently there
has been a trend in the direction of what one might cell
style—consciousness, ¢nd some firms have even stream—lined
their machines, developed modernistic exterior construction
and so one Of course firms have leaned o bit on the side of
simplification of lines, smoothing up flet and unbroken
surfeces, making nice round corners and introducting an
atiempt at gracefulness of line. This is of a practical
nature rather than with any ideez of developing a pleeasing
appecrcnce. Since smoothed lines provide ease in keeping
the machine cleen, rounded corners prevent cccidents, and
it slso facilitates and simrplifies foundry practice. You
will clso find machines tending to the use of chrome
pliting on hendles, nendwheels, etc. but here again this is
for = practical purpose rather then eny style tendency,
inesmuch as it provides ageinst rust in those dements of
the machine which are handled.

In the matter of painting much time has been given
to the selection of a2 color that will not show oil in the
factory, the meterial from which it is mede would not bhe
effected by the cutting compounds used, and which would be
rleasing in eppearence. As & result we have standardized upon
"meenine tool grey" which is used by &1l members of our
Association. Occasionally we find & customer who insists
upon some special color to fit in with the paint scheme that
25 been adopted in his factory, but these cases are infrequent.

Standerdization and Simplification

There has besn a constent tendency toward the
stenderdization of tools and attachments, spindle noses,
chucks, etc. and this process is still going on; it makes
for economy fer our customers who do not have to carry so
varied & line of tooling and attachments in stock. It
greatly simplifies the problem of the purchasing agent.
The machines themselves, of course, can hardly be standard-
ized, lest we discourage development. Simplification has
been en cutstanding trend in our industry during the la st
few ycers, but by thet I mean 2 trend to simplify the
operation of the machine, to meke it easier and more
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convenient for the operator, and to make it possible for
the e¢mployer to use less ckilled men in the operetion of
mechine toels, while securing greater production znd a
higher degree of accuracy. This means, of course, that
vie must build more skill into our mechines, end to thet
extent the machines themselves have become more complex
and more expensive to build.

This trend in development is reclly what has been
responsible for the introduction of hydreulically operated
machincry, I think it can be safely stzted that there is
no real zdventage in hydroulically opercted machines as
compared with mechanical or electrically operated michines,
Sometiin.es you heer hydraulicclly operated mechines referred
to es a fads This is & misnomer. Hydraulics have entered
into our design because of the demend of wsers who require
-us to furnish machincs thet will function in certein definite
weys, .cnd maechines that have built into them the skill
formerly exerted by the operctor himself, In order to
accomplish this result, which means interlocking of wverious
mechenisms, cnd tining of cortein sequences in the control
of the machine, it was found necessary to provide some
form of power which could be conveniently trensferred from
place to ploce without the complication of levers, shafis,
gears and so One

Rew _and Contributory Meterials Fequired

All of tiese are aveileble in this country, and
I mey say in passing that one of our adventcges over foreign
competition is both in the quelity of the rew materials
and the high degree of uniformity of products that heve
becn developed by fmericen industry. Interfercnee with
the supply of tungsten from China, however, would seriously
handicep us. This element is used as an 2lloy in steels
employed in cutting tocls. It tends, @s you know, to
increase the hardness of the steel at high temperctures.
In regard to cutting tools, I would like to point out
that a2lthough meny Americon plants have spent a grcat deal
of tiiwe and money in experimentation, our industries eare
not using cemented tungsten carbide cutting tools te
enything like the extent they are being used in ,European
shops. The price of these tools is very high. They cre
covcred by patents, which maekes their manufacture a
MCNOPOLY «
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We are variously informed that the quality of such
tools available in this country is not a2s good as in those
made abroad, but this has been denied by those who should
knows It 1s stated thet since manufacture abrecad is in
smaller quantities and on sinple, single purpose machines,
they deo 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 suggest thet it would be a valuable
field for Governmental investigation. If materially greater
production is being secured ebroad by the use of these cutting
metels, it 1s a matter of the utmost importance to you.

Seasonal Factors

In general this presents no unusual problem except
indirectly &s relasted to the problems of serving differcnt
sections of our great country over a span of 3000 miles long
end 1500 miles wide. Geogreophic centers where large mills
end completely equipped plants now exist, together with the
trained and sxillled mechenics to operate them, must be
interconnected and scrved with ample trensportetion mecns.
Movement to ultimate locction is an element of cost, and
faeilities for handling our products must be made availeble,
Ri.llroads have recognized this to some extent by the
introduction of sectionzl rotes. In a nationzl emergency
reilroad facilities must be emple to provide end maintain
the necessary rolling stock. This appears to me to be o
ma jor problem.

I would like to recommend that in your studies and
plens in conpection with the minufecture of miterials needed
in @ naticnal emergency, considerction be given to the trens-—
portetion focilities for getting rew materiels to the plents,
end the completed products to their ultimate destination.

I may add thet our merchent marine is in even worse condition,
cnd you eare undoubtedly femilicr with thet problem and of the
steps that erc being teken to cope with it.

Price St:bility

. Prices of machine tools do not chenge frequently or
over & very wide ronges The grectest single influence on our
prices is the cost of lebor cnd, of course, when thut goes up
the price of the finished machine must go up as well. It has
long been a tradition in the mechine tool industry that we
shiould keep our prices os low as we possibly can in order to
widen our markets end thercby manufaecture in larger gmantities.

13-



Our industry has always stood for a one-price policy,
that is to say, onc—pricc without quantity discount and without
change in price for any resson whatsoever., The necessity for
keeping the price at the lowest possible level has emphasized
the necessity for such a policy. Consequently our industry
enjoys the distinction of furnishing the means by which
marvelous mechanical devices are created for our comfort and
for our nceds, and at en cverage profit on the invested
capital scarcely equal to bank interest.

Monopoly Control

With the exception of & few types of mechine tools
which cre patented, there is no moncpoly in the machine tool
industry. There is 2 trend in our industry for each company
to develop one type of mcchine tool or & limited nuuber of
types to an extremely high degree of perfection, but not to
attempt to supply all kinds of machine tools, Fifty or sixty
years ago, every machine tool builder built ony type of
machine tool thet you wanted to buy, but 2 compeny whe tried
to do that today would find in every division of the field =
group of specialized competitors, cnd could not hope to compete
successfully in the face of constent changes and improvements.
The trend is toward specislization, but not towards monopoly,

The industry hes treined a tremendous number of men
for other industrics. If you were to go through the great
cutomobile plants and refrigerator plents, and 211 the newly
developed mechanized plants you would find & surprising
number of executives, enginecrs and mechenics who got their
stert in the machine tool business. The industry requires
a bent for development end pioneering thet appeals to certain
typcs of engineers, and usuclly such men ere not particulerly
intercsted in building greot monopolies,

Competitive Assets

Competition in the machine tool industry is very keen,
Purchasing is usually besed on convenience of operation of the
mechine tool, the accuracy to be secured, =nd the increcse in
production that the mechine tool will give. Price is secondary
in most transactions; it should be in Government buying.

Production Processcs

Lerger cestings come from the foundry in relatively
smell lots. Only in menufocture of small elements do we get
anything like quantity production - on gears, pins, cap
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screws, etcs To as great an extent as possible, elements of
the mechine are made interchengeable over an entire line,

Thus, on¢ head-stock will serve for lathes of verious lengths,
mey even be employed on two sizes (of swing). A hydrszulic feed
system might be employed on each of several sizes as well as
severel types of grinders, c¢tc. Wherever possible, small parts
erc first made for stock in quantity, drawn out for assembly
into sub-aessemblies, and these egain zre dreawn out for main
essembly es fast as the base or bed of the machine comes to
the assembly floor. Extensive use of gages, Jjigs and fixtures
effords interchangeability of perts. Every operation is
inspected in order to catch erior st its source and to avoid
further work on spoiled parts,

Although machine tools cre usuclly bought singly,
our customers get the advantage of quantity production and
continuous menufacture insofer as we cen zive it to them,

But in the last enclysis our business might be called a
teilor-mede or custom-made business., Meny manufacturers heove
gone es far ¢s is possible in building up the various types
of machines demended by our customers in the unit type of
construction, Mass production, therefore, is not know ipn
the rechine tool industry. Becsuse of the many remifications
of types and sizes, service and demonstrations heve alweys
played an inportant part in our sales. PIOELranms .

Special machines, departures from normel commercial
stenderds, end unusuazl specifications seriously interfere
with normmal monufecturing processes and mean confusion in the
engineering depertment. The manufacture of single pieces, or
cven smell lots, complicates production control rnd mckes it
morc difficult for our men to earn - wege incentive:- because
the job is unususl and slows up preduction. It is imperative
that government plans be based on using our commercial standerds,
There will be no time to produce speciael machine tools in an
ENETECNCY »

Predomineting Machine Types

As t he major castings come through the shop we see
pleners, plener type milling mechines, horizontal boring,
drilling and milling mechines, readial drills, boring mills
end lorge grinders., The smaller parts require just about
every type of machine tool mede., It is interesting to note
that mechine tools arc required to reproduce themselves —
mechine tools are mede with machine tools,



Adaptebility to Chonge

The mechine tool industry cen do precticelly zny job
in iron, steel or other metel for which their veried equipment
is usable. This applies perticularly and especially to those
operctions which require « high degree of cccuracy. For
instance: & machine tool plant may be producing lathes, but
it could build hydreulic presses if it werc necessary to do
soe Still the most effective use of sny given machine tool
concern is in the menufacture of its own type of machines,
This is due primerily to the skill acquired by the organization
through years of actual experience. It applies equally to
menagement, engineering, selling ond manufacturing. This
pecullcr training cannot be expected to produce equally good
results in some other line of endeavor.

Power Reguirements

These zre not particularly lerge. Therc scems to
be ample capacity in 211 of our industrial centers to meet
the requirements of the machine tool plents,

Potent and License Control

Since machine %col builders buy machine tocls and
cre therefore ecch others customers, the atmosphere in the
industry is very friendly end cooperctive, end this is true
even emong competitors., Conscquently, so far as the Army
and Nevy is concerned, there would not be the slightest
difficulty in working out any conflict that might arisec,
lachine tool builders zore not given to litigetion or
bickering. Their relations are such thet the N.M.T.B.A. is
looked upon @s one of the finest trade associctions in the
U.S. ] | .

Scesonal end Cyclical Cheracteristics

In 1933 the Army ~nd Navy helped our industry by
placing orders for sbout five znd one-helf million dollars
worth of mechinery — 2 big help to the menu acturers, coming
&8 it did in a period when thcre was so little oth.r business
avcilebles It would be planning of 2 very enlightened kind
if Government were to engrnge in sn extensive progrzm of
replecing obsolete mechine tools during = business depression.
The funds expended would keep intact the highly trained
personnel in the machine tool plonts, ¢nd the money poid would
be spent for consumers goods by these workers. There would
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be ample time to give proger attention to each project in our
engineering departments. It would zlso be very helpful for
us to know how much money the Government is spending for
nachine tools yeer by year. The only figures we have are
issued by the Department of Labor and embrace those contracts
which amount to {10,000, or over. These figures are, of
course, not complete,

Labor

It is estimated that about two-thirds of the men

in a machine tool plent must be skilled men, with one-
fourth of these skilled men highly skilled. That is due to
the fact that the operction of a machine tocl requires
training ond skill; the tooling up of a2 machine and suech
operations as the menufacture of tools, gages end fixtures,
also tle inspection of parts, testing and demonstrating, are
even more exacting operctions. During the depression our
industry siuply could not afford to keep all the good men

, they would like to have in their organization. A machinist
or ¢ high—gride mechanic is not the type of man to dawdle;
when his class of employuent is closed to him he seeks cther
fields. : '

When business improved we made a study in which we
asked two typical plants in different sections of the country
to analyze their 1929 payroll ond ascertzin what each men
wzs doing. They discovered that during four years between
thirty end thirty-{ive men out of o hundred had been lost to
the industry, most of them permenently. Some of these
mechanics had opened garages of their own and were doing
well, Others had gonc into businesses, widely different
from the machine tool industry and wcre making good. Ve
found them on milk wegons meking more mor®y than our people
could @fford to pay them. They said they did not have the
responsibility — deliver & bottle of milk and the job is all
done, but make 2 misteke in machining a part =nd the responsi-—
bility has just sterted. Some were induced to return to their
jobs, so that at the beginning of 1935 the industry had lost
about tienty-five per cent of the men employed in 1929. As
you can well uncerstrnd, there were few apprentics trained
during the depression.

Difficulties were encountered when we startcd on
the upgrade egain in 183%. MNen who in 1930 were proficient

and capable came back to work after two or more years elsewhere,
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almost afrzid of the mechines they were opereting. They were
nervous; their eyes had changed; they had lost their touch
end skill which must cgain be developed and reacquired,

some of our wiser menufacturers recognized that and
set up seperate departments for the rehabilitation of those
men who had been out, putting in charge a patient foremen who
got them back on their feet agein.

All of our people who had conducted ap.rentice schools
have now reopened thems. A good many college and high school
men who came¢ out during the years of 129 to '33 and been unable
to get satisfactory work, liked the ideo of taking up apprentice
work, ¢nd those young men seem to be going through with more
speeds The boy who hes taken his father'!s sutomobile apart
end put it together zgein hos some mechanical idess, end meny
of our people report those particular young men are becoming
proficient much more rapidly then in the past.

Some of our people have splendid eapprentice courses,
One of our menufacturers mentioned the other dey the whereabouts
of some of his former apprentices., I am sorry I do not have
the figures, but tliere were represented some presidents of
companics, more vice-presidents, end o number of chief
engincers ond gencral superintendents.

V.ages — Regionel Differenticls

Prectiocally specking, the entire industry is in one
industricl region. 'In gencrcl wage roetes are lower in the
smaller cities where living costs are lower, but the verizticn
is not great and tends to grow less and less as time goes on.

™
Retes of Turnover

Reletively these rates are very low. You sec¢ in plants
avercging 200 to 850 men, the menagement ond men become very
closely cesociated on account of the nature of their work. A
survey of members in the older and more importent plents would
indicate thet 257 of the men had been with the company 5 years
or more, 10% 10 vears or more, and so on, up to firms who
have men employed 25 years or more in large numbers, It is
necessary for mancgeinent to keep track of the work and see
whet goes through. It is not an unusual cese at 2ll to see
the presddent of one of our companies beside a mechenic
exemining 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 down turnover, ;

In most mzchine 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
e mutuel understending :nd respect throughout the entire personnel,

Vorking ¢nd Living Conditions

The typicel mechine tool plant is clean end neat,
perhups because the kind of men who do accurate work are by
nature orderly in their hebits. It is well lighted; it has to
to be, to work to extreme limits of sccuracy. Beczuse of the
type of workmen employed, working conditions cre as good as
you will find in any 1ndustry in this country,

The machine tool mechenic is not of a roving
disposition. Many plants have fostered housing -plans-and
prectically 211 the good workmen own their own homes and live
in communitics together where they tcke pride in good .citizen-—
shipe They are o high calibre, high type of individual who
enjoy the better things of llft and indulge in good, wholesome
recreations Most compenies foster club life zmong the workmen,
cthletic sports, outings and things of this ncture, |

Markets.and Marketing

-~ Tt is fitting to begin our discussion of markets with
a look ot the chart of orderse The shaded ¢ \rea. represents
domustlc sales; the light section, foreign sales. Over the
yeczrs about twenty to twenty—five per cent of the totezl sales
cre for foreign d%stlnatlons.

The customers of the industry are 2ll the metal
working shops, including = miscellaneous ceotegory of
industries, as you well know., Our merketing is carried on
in two principal weys. There are whot we coll “dealer

scllers" end "direct sellers", In meny cases the same
menufocturer will sell direct in one district and sell through
dealers in other districts. Originally the selling was
largely dealer selling, That was when the machine ‘tools were
simplcr, ond -customers! requiréments were less complex, Now
that the machines have been more highly developed, more
engincering selling has been celled for, end there is a
greater amount of direct selling, "lthough there is:still =

very substantial amount of business done by dezlers.,
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Both the salesmen employed by the mznufacturer and
those cmpleyed by the decler quite generclly are themselves
treined mechanics who started their carecrs in the shop,
went through an cpprenticeship system, became demonstrators
and subsequently beceme salesmens They are therefore
unusuelly well informed as salesmen go.

There is not much demand for installment selling,
Our custoners do not like long time accountse, It is not
unusual for a purchaser of machine tools to get two or three
months! credit either from the dealer or the menufacturer,
but there has been relatively little of what we know es
"time sales" « scles with monthly peyments over two, three,
four or five years,

Price Policies ~ Effect on Decmend

Most mechine tools are purchased on en investient
basis. When the customer hes work to do ond finds thet he
can secure a very high return on investment in new machine
tools, he comes into the market. Most of them expect new
nechine tools to pay for themselves in from one to four
years, ¢nd many nochine tools pey fer themsclves in less
time in the savings they meke possiblees It is theeretically
possible for a mechine tool builder so to increase his
price zs to meke it impossible for the customer to show a
profit, thereby reterding the sale of machine tools, but
the policy of the industry hes elweys been conservative,
and there hds been nn experimenting in thet direction. On
the other hand, a drop in price does not stimulete sales,
When business is not good, no matter how chezp the machine
tool is the customer will not buy it. The machine tool is a
capital investment, and when business goes down people do
not invest their money in eapitel investments; they keep
their dollars in the bank,.

Finencial Structure

Vhat hes occurred to the financial structure of the
industry during the depression is well illustrcted by & study
of 16 compznies, representing a feir cross section of the
industry. From 1929 to 1935 there was a shrinkege of 44 per
cent of the cepitel surplus of these commnies., Thot is
what the depression did to this particuler industry, I have
elready touched upon the efiect of the tex on undistributed
surplus. %We have ne figures as of today but it can be safely
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said, without feer of contradiction, that it has been an
extremcly difficult matter to replace these depreciated assets,
end very little progress in that direction has been mede by
nost of our compenies,

come time ago the Roberts Morris Association
studied the profits and losses of the industry based on net
worth, end they found thot for the 14 years from 1919 to 1932
inclusive the overage earnings were 5,8 per cent., As =
metter of fact, if our companies pcid the dividends the
investrents should earn, they could not ley sside the funds
necessery for the developrent and research required to keep
abreast of the market. The smell average escrnings show thot
the men in our industry cre intercsted in high achievement
rether then in high carnings,

Rallrocd Repair Shops

. I went to meke one point I -think tremendously
irportent before I close, «nd that has to do with the rail-
road repair shopse The WAmcrican Machinist® study shows that
. reilrozd repeir shops have the highest percentage of obsolete
cquipiients In an emergency the railroads would be called
upon to teke up the loed elmost immedistely in the trensportation
of men and materials. As they are equipped today they could
not bcgin to cope with the trensportation problems that would
develope The reilroad shops may be looked upon 2¢ the bottle—
neck in &n cmergency. I cdo not think we cen afford to overlook
their condition, because if locomotives cnd cars are not
eveileble in sufficient quantity ~nd in good repeir to furnish
trensportation, whoatever the industrial plents cen turn out
will not mean a great deal,

. Our industry made a survey of the requirements of
the typicel repeir shop sbout three yeors 2go, ond that study
wng the subject of the lest report mrde by Coordinator
Erstman before he closed his office.

In swmery, mey I comment directly on four points
viilch Col. Jordon has drevm to our attentions

(1) The advisebility of procuring siuple single
purpcse machines rother then generzl purpose mechines. In
¢ll prcbability you will heve definite idess of the quantity
required of each item to be mrnde. on mochine tools. The next
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step is to lay out the machines required to supply these items
2t the required rcte. One complete unit zt least should then
be instelled and operated in some govermment establishment

to check on thispart of your plan. The question os to whether
you buy 2 single purpose or general purpose machine will
almost be cnswered cutomaticclly — your primery problem is
meximun production with minimum direet leabory cnd do not
forget thot skilled men 2re scarce in wor tlne. Operations
must be simplified so semi-skilled men or machine operetors
cen do the worke But let me say cgeing avoid unnecesseory
departures from courercial standards.

(R) Due to the accuracy required it is difficult,
if not almost inpossible, to cdept focilities to the manu—
focture of machine tools not ordinerily used for that purpose.
It is my opinion thet on emergency will overlocd all our
fecilities for mctal-working in every fieclde Some machine
tool builders hed subossenblies and parts menufactured in
outside plants during the war ond experienced considerable
gricf in getting satisfactory results. This does not seem o
practicel procedurc.

(3) Drastic restriction of procurencnt of any
nmechine tocls other than stondard mechines without gedgets.
Gentleren, there is such o wide variety of machincs avalleble
todey thot with tooling and attachments properly designed we
cen niect most of your needs without designing any speeial
machincss, Frenkly, we find your engincers trying to redesign
our machines when you buy them, specifying how large shafts
must be, of what material, and what kind of becrings to use.
I do not infer for & moment that your idees arc unsound, but
you sinply will not have time to buy this wey in cese of war,
and we will not have time to recad these specifications, to
scy nothing of trying to meet then. Tell us what you went
to do ond let us tell you what we knOW'you should use to get
results. Hold us rusponolblu for the consequenees. That is
what fmerican industry does when it buys mochine tools. It
seci:s to worke.

(4) Leck of skilled mochinists for the manufscture
of mcchine tocls and lack of skilled operctors to operate those
tools. Performance counts, Our school system is still turning
out thous:nds of boys and wmen every yecr with 2 type of
cducational treining for which there is no mblket. They nust
be re-cduceted before industry can ebsorb them. Herdly did
industry stert upwords out of the depression before there was
e shortege of skilled men. Ve have that shortoge now in alrost
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every field of industry - right zlongside of unemployment,
probebly affecting millions of peoples The far-signted
treining ond use of mon power is the greatest problem
before the notion today,.

Assoclation fAetivity

Our Association is an active, fect-finding orgeni-
zation. e promotc o machine tool show where our members
display their new mechines at intcervals of from four to six
years. Ye have a fine stetistical and forecasting division
vhere salcs research, publicity cnd promotional work is
ccrried on for the machine tool industry. At Cleveland,
Ohio we heve comfortoble, adequate quarters, and a capable
end well-nenned orgenization of experts in Associction work.
e have innumercble records es well as o history of the
industry. During the N.R.A. regiie our fssociztion office
carriea on this work smoothly and effectively.

The nmewmbership record of the Netional Machine
Tool Builders! fsscciation for the past ten years gives
striking evidence of the stubility ond activity of the .
rachine tool industry in the United States,

00 firms who represent the backbone of the
industry werc necubers in 1927 ~nd are menbers in 1937,

| 81 members of 1927 heve dropped out.. Most of

these wore nct rightfully classified as machine tool builders,
being nonufocturers of floor stends, tool post grinders and
siillor products, and no effort has been made to have then
rctein their membership., In the seme. 10 years, 47 new menbers
have been added.

This number includes firms who have been rachine
toel builders for many years, and clso meny who have been
engeged in the making of machine tools within 10 years.

We heve regular meetings with committees on legisle-
tion, re¢letions with denlers, cost elements, coopcration with
government departnents, fostering of apprenticeship work,
publicity, szles work and stendardizetion work. These zre our
active working committees. The officers and Board of Directors
meet regularly. We heve two conventions per year, six months
apart, which are alweys well ottended by practically a full
Lenbership.




RECOMMFNDATIONS

I would like to meke some construstive suggestions
for your consideration.

le In 2 notional eriergency transportation will
be o very iwport-nt pert of our notional defense, Reilroads
should be encouraged to recognize the importenee of the
novement c¢f machine tools to points of designetion, ond
fecilities provided to equnlize the delivery costs. They
should be encoursged to modernize cquipnent in reilrocd
shops which todey is inadequate ond ~ntiquated.

: £« In the selection of mrchine equipnent for use
in crsenzl field bese or factory, skilled engincers selected
from the rachine tool industry should form o Planning Board,
under Government supervision of course, to cid in the selecticon
of the preper cquipment for the jobe

5 L1l zrticles to be monufrctured should be
plenned with the scme degrec of attention as = fectory which
must show 2 profit; each operntion 1loid out, with the very
best tools, jigs, fixtures ond pachines provided for thet
operetion which, of course, is dependent upon quantitics
to be produced and accurecy desired.,

4. Specifications covering the purchase of equipe
rent should be so simplified 25 to ollow for the selection of
the best machine for the job. (My ovm personal experience with
government specifications is that they ere nuch too conplicated
onG in too nuch detail.) It natters little whether o porticular
sheft in a machine is 1 3/4" diemeter or 1-7/10" dicmeter.
sgein, it matters little whether sonc unimportent part is made
of 30 point carbon steel or 40 point corbon steel. Just because
some spceeification Sheet, written by some cdvertising rencger,
heppened to dwell on thot feature of design, doesn't necessarily
meke 1t cn engineering requirement.e Too often we find specifi-
‘cations written around some mochine nanufactured by one
particular concern, with no particular resson for it., ZAs
pointed out in my previous remerks, each firm tekes a pride
in meinteining its own principles of design, its own ideas,
and rclies cn this to mcet corpetition. Differences in detril
will exist in comparcble but competitive machines mede by
different monufacturers. FRestricted specificeticns on bids
requested may prohibit 211 but one menufacturer from
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even entering a bid,

oe Okilled men power in factories is just as vital
in & nctional emergency as trained snd skilled soldicrs in
the bottleficlds. Attention shculd be given to the fostering
of those fecilities which will cdewvelop such skilled lobor as
will provide an edequate supply when the time comes to mect
this criergency. By this is meesnt more emphasis cn menual
treining in our high schcols, more, lerger and better trade
sehcols located gecgrephically where the demend for skilled
nechenics exist, cnd funds with which to carry them one

6e Use the focilities of the Netional Machine Tool
Ruildcrs?! Lssociation in whetever manncr such facilitics ca
bec of bencfit to you.






