- the whole damn thing.
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word I was a great deal older than I am now
. with worry, meanness, and contemptibleness of
It is a horrid life for
any man to live; not to be able to look any
workman in the face all day long without see-
ing hostility there and feeling that every man
around is his virtual enemy. These men were
a nice lot of fellows and many of them were
my friends outside of the works. ~ This life
was a miserable one, and I made up my mind
either to get out of the business entirely, and, go
into, some other line of work, or to find some
remedy'for this unbearable condition.
When I came to think over the whole matter,
I realized that the thing which we on the man-
agement’s side lacked more than .anything else
was exact knowledge as to how long it ought to
take the workman to do his work.! I knew how
to.do the work about as well as the rest of the
workmen (many of them were better mechan-
ics than I was, but on the whole I knew well

. enough how the work ought to be done in the

shop). I could take any workman and show
him how to run his lathe, but when it came to
telling a man how long it ought to take him to
do his work there was no foréman who at ‘?}(at

time:could do this with any degree of accuracy’

even if he knew ten times as much about the
time problem as I did. You will remember, of
course, that the chief object of the men ‘in
soldiering was to keep their foreman ignorant
of-how fast the work could be done. Realiz-
ing this deﬁaenc)‘f\m my part, I asked permis-
' sion from Mr. William Sellers, the president of
_the Midvale Steel Company to make a series of
«careful scientific experiments to find out how,

quickly the various kinds of work that went in-

to the shop ought to be done.

Now, these experiments were started along a
variety of lines.
gation which was started at that time was that
which has come to be. generally known as
“motion study” or ‘“time. study’”. A young

. man was given a stop watch and-ruled and -
- printed blanks like those shown after page 160 |
* of the red bound book written by me, entitled’

“Shop Management”, which is in the hands of
your committee.
one half, I think, spent his entire time in analyz-
mg the motlons of the workmen in the machme

 One of the types of investi- "

This man for two years and *

|
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shop in r latlon' to all the machine worlE going -

on in the shop—all the operations, for example,
which were performed while putting work into
and taking work out from the machines were
analyzed and timed. = I refer to the details of
all such motions as are repeated over and over
again in machine shops. I dare say you gen-

tlemen réalize that while the actual wortk done -

in the ma¢hine shops of this country is infinite
in its variety, and that while ‘there -are mllllons
and millions of different operatzons that take
place, yet-these millions of com’phcated or com-
posite operations can be analyzed ‘intelligently

and readily resolved into a comparatively small | |
number ‘of simple elementary operations, each

of which'is repeated- over and over again in
every machine shop. Y Asa ample of these el-
ementary operations which gccur in all machine

shops, I \*/ould cite picking up a‘bolt and clamp - -

and putting the bolt head into the slot of a ma-
chine, th?n placing a. distance piece upder the .
back end' of the clamp and tightening down the
bolt. . Now, this i§ one of the series of simple
operations that take place in every machine -
shop hundreds of times a day. It is clear that
a series of motions such as this can be analyzed;

and the best method of making each of these

movements can be found out, and then a time

study can be made to determine the exact time

which a I‘lnan should take for each job when he

does.his work right, without any hurry and yet
who does not waste time.  This was the. gen-’
eral line of one of the investigations which we
started at that time.

At the{same time, another series of investiga-
tions wasg started which I shall describe later, .
and whlch resulted in developing the art or
science of cutting metals. I

Before starting to describe these experi-

' ments, however, I want to make it clear to you’ . :

that these scientific experiments; namely, ac-

. curate motion and time study of men and a

study of the art of cutting metals, which were
undertaken to give the foreman of the machine;
shop of [the Midvale Steel Works knowledge °
which was greatly needed by him, in order to
prevent soldiering and the strife that goes with
it, marked the first steps which were taken in

. the evolution of what is called scientific man-
~agement.

‘These steps were taken in an earn-
\

- in the higher classes of 'w
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est endeavor to corre t what I look upon as one
of the crying evils of|the older systems of man-

agement.

And 1 think that I may say that

every subsequent stép which was taken and

which las resulted

in the development of

scientific management was in the same. way
taken, not as the regult of some preconcelved

theory by any one man or any number of men,

but in an equally earnest endeavor to correct
some of thg perfectly evident and serious errors

 of the older type of

tific management
which miny men ha
that this fact should

ally I am profoundly

theory, my own as
theory, and until a.t
correct from practic
say that in nine case|
Scientific manage
tried theory. Far

anagement. Thus scien-
as been an evolution in
érhad their part, and I feel
je emphasized. Person-
suspicious. of any new
well. as any other man’s
eory has been proved to be
1 experience, it is-safe to
out of ten it is wrong.
ent, then, is no new or un-

rom being a mere theory, ,

- This #llustration should make perfectly clear

"has been in process ‘
- of about 30 years, through actual use in shops,

" on the contrary, th¢ theory of scientific man-

agement has only come to be a matter of inter-
est and of investigdtion during the past few
years, whereas this type of management itself
evolution during a period

through being tried out, experimented with,
and improved in the most practical way by hun-
dreds, almost thousands:-of men.
management, then, 1§ not a theory, but is the
practical result of a Jong evolution.

The }llustratlons f hovelmg and bncklay-
ing which I have gi px |you have thus far been

' purposely confined "t‘n the _more elementary

types of work, so th t v ;‘y strong doubt must

. still remain as to whéth 1er his kind of coopera-

tion is desirable in t1e ‘ea vof more intelligent
mechariics, that is, in the case of men who are

more capable of generalization, and who would

therefore be more li kely, f their own volition,
to choose the more scientific and better meth-
ods. The followin 111us_ ation will be given
for the purposg of dwemon‘ trating the fact that
rk the scientific laws
which are developed are| so intricate that the
high-priced mechanjc n_eéds—even moré than
the cheap laborelu-—-The copperation of men bet-
ter educated than mesel in‘ﬁndinfg the laws,

- and then in selecting, deyeloping, and training

Scientific -
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him to work in accordance with these laws.

my original proposxtlon that in practically all
of the mechanic arts the science which under- .
lies each workman’ s actis sh great and amounts

to so much that the workman who is best suited

to actually doing the work [is incapable; either

through lack of ‘education’or through . msuﬁ”l-

cient mental capa?:lty of understandmg this
science.

A doubt, for instance, will remain in vour
minds—in the case of an establishment which
manufactures the same machine year in and
year out in large guantitiés and in which, there-
fore, each mechanic repeats the same Iimited‘

'series of operations over .and over again—

whether the ingenuity of each workman and the
help which he from time to time receives from
his foreman w111 not develop such superior
methods and su¢h a personal dexterity that no.
scientific study which could be made would re-
sult in a material mcreasé in efficiency. .

A number of years ago a company employ-
ing in one of their departments about 300 men, -
which had beed manufacturing the same ma-
chine for 10 to 15 years, sent for my friend
Mr. Barth to report as to whethér any gain
could be made .in their work through the
introduction of scientific management. Their
shops had been run for many years under a
good superintendent and with excellent fore-
men and workmen on piece work. The whole .

" establishment was, without doubt, in better

physical condition than the average machine
shop in ‘this country. The superintendent
was distinctly displeased when Mr. Barth
told him that through the adoption of scien-
tific management the output, with the same
number of men and machines, could he
more than doubled. He said that he belleved
that any such statement was mere boastmg,
absolutely false, and instead of inspiring him
with confidence he was disgusted 'that anyone
would make such an impudent claim. Hq,
however, readily assented to Mr. Barth’s propo-
sition that he should select any one of the ma- .
chines whose output he considered as repre-

senting the average of the shop, and that Mr. .- '

Barth should then demonstrate on this machine




