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‘ .businesé is now being studied scientifically, and
‘ right at this minute probably 10 to 15 other

large and important sciences are receiving the
sanié minute, painstakfng §tudy which will ulti-
mately result in developing a science‘where now
exists mere traditional rule-of-thumb knowl-
edge. Andin each of these cases results will
be accdmplished which are fairly comparable
with those achieved under the science of cut-
ting metals. .
The development of a science sounds like'a
formidable undertaking, and in fact, anything
like a thorgugh study of a science such as that
of cutting metals necessarily involves! many
years of work. The science of cutting metals, -
ho, represents in its complication, and in
the time required to develop it, almost an ex-
treme case in the mechanic arts.  Yet even in
this very intricate science within a few months
after starting enough knowledge had been ob-
tained to much more than pay for the: work of
experimenting. This holds true in the case of
practically all scientific development, in the
mechanic arts. The first laws developed for
cutting metals were crude ‘and contained o?hr
a partial knowledge of the truth, yet this fm-.
perfect knowledge was vastly better than the
utter lack of exact information or the very im-
perfect rule-of-thumb which existed before,
and it enables the workmen, with the help of
the_management, to do far quicker and better
work. o
‘For example, a very short time was needed
to -discover one or two types of tpols which,
though imperfect’as compared;with the shapes
developed years afterwards, were superior to’'

all other shapes and kinds in common use. .

These tools were adopted as star;dard’ and made

_possible an immediate increase in the speed of |
{ These types

every machinist who used them.
were superseded in a comparatively short time
by still dther tools which remained standard
- until they in turn made way: for later improve-
ments. o
' The science which exists in most of the me-
chanic arts Is, however, far simpler than the
science of cutting metals. In almost all cases,

in fact, the laws or rules which are developed’

are so simple that the average man would hard-

" ly dignify them with the name of a science. In
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most trades the science is devloped ,thr(%ugh
a comparatively simple analysis and time study
of the movements required by the workmen to
do some small part’of his work, and this study
is usually made by a man equipped merely with

. a stop watch and a properly ruled nofebook.

Hundreds of these “time study men” are now
engaged in *developing elementary sci@ntiﬁc
Knowledge where ‘before existed only rule-of-
thumb, Even the motion study of Mr. Gil-

- breth in bricklaying involves afnuch more-elab-

orate investigation than that . which occurs in

most cases. The general steps to be' taken in

developing a simple law of this‘cla:;‘s are as

follows: ) :
First.

(preferably in as many ¢parate establish-

Find, say, iO toﬁy differept men
ments and different parts of'the country) who

are especially skillful’ in doing the particular- ~ "’

work to be analyzed.

Second. Study the exact serjes of element- n

ary operations or motions which each of these
men ‘uses in doing the work which is being in-
vestigated, as well as the implements each man
uses.

Third. Study with a stop watch the time re-’
quired to make each of thése elementary move-
ments and then select the quickest way of doing

_ each element of the work.

" Fourth. Eliminate all false movements,
slow movements, and useless mo’véments. . B
Fifth. After doing away with all unneces-
sary movements, collect into one series the
quiékeét and best movements, as well as the

best implements. L L
This 'new method, involving that series of
motions which can be made quickest and best,

is then substituted in place of the 10 or 15 infer-
This

. jor series which were formerly in use.

best method becomes standard and remains’ ¢

standard, to be taught first to'the teachers

* “(or functional foremen) and by them to |
until |

every workman in the establishment
it,is superseded by a quicker and better series
- of 'movements.

In the same way each type of implement used
in a trade is studied. - Under the philosophy of

the management of “initiative and incentive”

each workman is called upon to use his own

)
'

In this simple way one ele- '
ment after another of the science is developed. .

[
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best judgment so
quickest time, and A
a large variety in t
plements which are u ‘gd for any specific pur-
ana;“geﬁiént‘ requires, first, a =

pose.'  Scientific
careful investigat;
fications -of the

as fo do the work in the
rom‘ this results, in all cases,
he shapes and types of im-

m
ion of |
s

ch of the many modi-
ame  implement, developed

under rule-of-thumb; ‘al‘ld second, after a time

* study has been made for speed attainable with

“each of these implements that th d poi

£ ‘ e good poin
of seve.‘ral _fof them shall be united in a singltg
standgrd implement, iwhich will' enable the
workran to work faster and with greater ease

than he ‘could before.

then, is adopted

: ;Thjs one implement,
as standard in place of the

mapy different kinds before in use, and it re-
mains standard for all workmen to use until
superseded by an [implement which has been
shown, through motion and.time’study, to be

‘still better.
' With this explanatio

‘it‘will be seen that the

~dévelopment of a science to replace rule-of-

thumb is in most

" able undertaking

cases by no means a formid-
and  that it can be accom-

plished by ordinary, e{'éryday men without any
elaborate scientific training; but fhat, on the
other hand, the suc cessful use.of even the sim-
plest improvement of t}}is kind .calls for records
§ystemv,jand cooperation where in the past ex:
isted only individual effort.| |

Now, what I want to bring out and make

clear to you .is
agement there is

the subject of scientific in vestigation.

that under scientific man-
othing too .sthall to become
Every

single motion of eyery ma 2’ in the shop sooner
or later becomes t! ensubjé it of accurate, care-

employer which d

. ful study to see whether thiat motion is the best
" and quickest that ’
this ¥ a new men

%an .‘e\used, and-as you see,
) al attitude assumed by the
iffers radically from the old.

The old idea, both of pmp, oye,i‘ and employee,

was to leave all of these

judgment. The
requires scientific

what I am trying to make
There are a number| of

fletails to someone’s
new| idea is that everything
in_vesti;ation, and that is

lear to you:
acty commected with

scientific’ management{ which I think can.be

better brought o

“than by direct statement

at ynder cross-examination

The Chairman.

Well, if you have con-

.
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cl}ldgq "your diréct statemént, ‘Mr, Taylor,
will adjourn the committee until 11 o’clock
morrow morning, when we will proceed .with .
tl_le cross-examination. -

Saturday, January 27, 1912

Present: Messrs. William B. Wilson (chair- -
man), and John Q. Tilson. L '

The Chairman. The committee will be in
o.rder.. Mr. Taylor, did you serve your appren-
ticeship as a machinist in the Midvale plant?

_Mr.. Taylor. No, sir; [ served my apprentice-
ship in a small shop. It was under the man-
.agem.ent of the firm of Ferrell & Jones, a'shop'
in which steam pumps were made and a variety
of miscellaneous machinery, but yet a very
small shop. i ‘

The Chairman.
an apprentice? |
) Mr. Taylor. I started jn 1874 and finished
in 1878, the-end of 1878. m\ :

The Chairman. Making four y& rs?

Mr. Taylof. Four years of work; yes, sir. .

The Chairman. How old were you when
you began your apprenticeship? e

Mr. Taylor. . About 18 years old. Mo

The Chairman. You were -a journeyman
mgchinist when you went to the Midvale plant,
were you? | '

Mr. Taylor. Yes; I may say, Mr. Ciiairmén,
that my father had some means, and owing to
the fact_ that I worked during my first year of
apprenticeship for nothing, the second"year for
$1.50 a week, the third year for $1.’50>a week,
and the fourth year for $3 a week, I was given,
perhaps, special opportunities to progress from
one kind of work to another; that is, I told the
owners of the establishment that I wanted an
opportunity to learn fast rather than wageé,
and for that reason, I think, I had specially
good opportunities to progress. . I am merely..
saying that to explain why in four years I was -

able to -get through with my appge_nticeshiﬁ as ‘
a pattern maker and as a machinist. Tilat is
a very short time, as you will realize. I may .
add that I do not think I was a very high order
of journeyman when I started in. !
The Chairman. How long did you work as

The committseémet‘ at 11 o’clock a. m. .

HoW\IQng did ydu serve as

Ve




