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of ‘those “who were in attendance. Replies have

~abundance of complimentary

number
brought an

* opinions,
ure of the inspiration described in the words of one ofthe
correspondents: I decided that, personally, I would tike
a new interest in the scientific management movement, pos-
sibly give it my mainl attention.”

ml

The criticisms and sugqtstmns Jmay be summed up as fol-

lows: the round table discussions should have been steuo-
graphically reported and provision made for their publica-
tion; the round-table d sions should have been distrib-
. uted through more ses$ions so that members couldghave at-
tended more of them; the program should have been more a
description of muchanism and methods; the program should

d gratifying
Apparently nearly everyone receivedy some meas-’

h'\\c(rrm\ ided for discussion of the labor problems in sci- .

" entific management. .

Thé Governing Board ‘did not dare to face the financia
" risks involved in reporting and publishing the discussions.
It knew that it had cost the Tuck School $300 to report
and $1300 to publish the Conference of 1911, an expense
which did not include payment for some four or five
months of. laborious work editing the copy which came from
the, stenographers.  That the round-table discussions should
Jiave been (Iistribute(g, through moré. sessions, therchy en-
abling members to attend more of them, is acknowledged. Tt
is nI\\v realized that round-table discussions constitute a
. mosth important element in such a conference.
. i

' —
i

Fhe suggcxtmn that the '\d(lrccscs and discussions should
-l)m\c been letailéd and descriptive presents a large
problem.
modate a wide rafge of auditors: those who know nothing
of the 'principlfes' of scientific management;  those who
‘. understand the principles but know nothing of the results of
their application; those Who..think they understand the prin-
ciples but do not, and so on) An. F\ﬁoeltlou of the fun-
damental principles of scientific management was absolutely
essential' to” the plan.  The quc:hon arises whether an ex-
. clusively detailed and dmcnptm} program would have been
in~ttte nature of the case possible, TIs there not ,§0mclhlng
_in“the nature of scientific manageent which limits confer-
ences to discussions of principles, and which requires that
detail methods be observed by visits to plants?

more

The concluding session of the conference seemed to dem-
ohstrate that inquiry concerning the relations of scientific
.management and labor must be given a place in every pro-
gram; otherwise it will choose its ‘place for itself. That
session gave opportunity for frank expressions of opinjon
“ concerning scientific management and concerning the con-
ference itself, by those who had been in attendance. Tt
reso]\70<1 itself practically into a discussion of the obliga®
tions of the Taylor Society to the public, with respect to
providing for the investigation of and puhlic discussions of
_ the Iabor aspects of scientific m'\nagchnt
who criticised the conference because lacking in’ opportunity
for discussion of the labor probfem, wcrcrot .aware of the

opportumtles which had been aﬁor::led by lpther meetings of
the Society, 'nor did they appréc:ate exaetly the ‘purposes
of the Ann Arbor Conference.
. note the dlrectlon taken by discussions at the. final session,
and also to note that the ss;&h was frequently referred to
as the most instructive segsion which %ad been held.”

Of course those

The Anh Arbor program was planned to accom-

" tions:

However, it is signiificant to ~

- lBulIetin of the Taylor Society

SCIENTIFIC METHODS OF MANAGEMENT AP- .

PLIED TO VARIOUS TYPES OF INDUSTRY*
N ’ s B\

At a reednt mngwax on. industrial: m'magemcnt the sub-
jeet of one of the papers was the lumtatlom of scientific
management.  The author, a- prommcnt ‘man in his own lific,
public service utilitics, (]lsu.lbbcd the subject, laying special
cmphasis -on the absurdity of introducing scientific manage-
went, into @ smachine shop handling miscellancous Wi k.
Unfortunatély for his argument, the ‘man next on the pro-

S\\wkb E. Taompson®

gram was Mr. Wilfred Lewis, Vice-President of the Tabor

Manufacturing Company. He described the success of sci-
entific management in his machine shop'which handled mis-
cellancous kinds of \\orl\

The breadth of the movement is shown by the very diver-
sity of the industrids which are adopting scientific methods
to a4 greater or less degree—industries including machine
textile mills, paper mill§, pulp mills, printing shops,
box factories, clothing shops, agytomobile plants, shops mak-
ing novelties, construction planty, clerical departments, and
other processes almost too numerous I‘a\fy The very
fact that such varied industries can 'ulopt principles fun-
damentally afike illustrates two things:

(1) The unn(rsal scope of the science of mamgcmuu
and 2 .

(2) The diversity, vet identity in principle, of the system
required for control. |

— Fundamental Principles of Scientific *Management

shops,

.“Xn explanation of this unity, yet diversity, lies in the fact
that management is not a system—if is not merely ‘an art—
hut it is a science and a science based not on mere physical
laws hut consisting of a philosophy with the four great un:
derlying principles brought out by the late’ Dr. Frederick W.
Taylor.*

(1) The development of-a science for cach clement of a
nmn s work.

¥ (2) The scientific selection of the workman.

(3) His scientific education and development.

(4) Intimate, friendly coi’mcratiou thetween managcmcn(
and men.

The  science of managcmcnt determines aiter thorough
study and thorough investigation the best way of perform-
ing cach individual operation; the proper sequence of oper-
ations; the tools and implements which give the best re-
sults; the proper- material to. use under different condi-
the quantities of materials required for a given quan-
tity of product; the best method of distribution; the quality
that must be obtained; the proper time to perform each
operation; the type of workman suited for the job; the
hesty method of imtyructing the workman; the plan of or-
ganization best ﬁtted to .establish and maintain the benefits
derived
management. i X

Take what industry you may choo%l: select any process
in that industry, and you will find an opportunity for apply-
ing these fundamental principles; applying them in the
standardizing of materials ;- applying them in the standard-
ization of the processes; applying them in the distribution
of the materials and the work; applymg them in the deter-
mination of standards of quality; applying them in the
organization.* You will find, not merely opportunity, you
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will find on close examination a crying need for these things,
and  you will wonder how under the sun conditions have
beein going.on for decade after decade followiilg the rule-
of-thumb methods with the idea that because it always has
been done in a .certain way it must be right. L tell you,
gentlemen, it is almost a, dead sure fact if a thing has
always been done in a certain way, it is radically wrong.

It is then because of the fundamental nature of this s

ence, because indeed of the -fact that management is a
science, that we have this search, this continued striving, for
the attainment of the Ymeans for applying system to pro-
duction.
«The fundamental principles of lh(. science of managenient’
frequently are confused with the machinery necessary for
carrying the principles into effect. It is the machinery—the
system—that is criticised. 1f we only could let scientific
management blow down from the:sky; if we could breathe
into the, souls of the management and men, the life-giving
properties; if we could install, to automatically operate it,
some system’ of air current or electrical control or,. better
still, some system of hytlraulu pressure, there would be no
question about its universal adoption. ’

But we must bear in mind_ one thing—to accomplish great

ci-

. things great efforts are necessary.

If scientific management would come in" with the summer
breezes, it would‘ have Deen adopted universally lohg ago.

It is failure to appreciate the necessity for thor-
oughness,—it is, in fact, many times the failure to adopt
what are really scientific methods that sometimes has put
scientific management into disrepute.  Not long - ago I
visited a paper mill where the installation of certain new
methods had been made in a supcrﬁual way. | examined the
records and noticéd that the pay per hour of the same men
varied anywhere from twenty-five to forty cents. I asked the
‘reason for this,—whether there was. such constant variation in
the accomplishment of this man. “Oh, no,” they said, “the
character of the stock varied. This caused the difference.”
Now the trouble here was a very fundamental one—one that
you run up against in case after casel The rates had been
adopted, the department had been in a .measure systema-
tised without the adoption of standards. This
entific management. .

In this case, so-called standards had been set on what had
been done instead of on what can and should be done;, time
studies had been ‘'made on the process as praclticed and not

“on the process developed through. careful, analytical treat-

ment designed to correct defects in machmu‘y and work-
manship: )

In the scientific method we have the detailed analysis of
cach individual process; the thorough investigation of meth-
ods; the study of times required to_produce the various
units of work. As a result of this, we establish standards

and it is these standdrds that enable us to accomplish the .

variops results jn elimination of waste, improvement in
quality, and increase in output.

Now just as soon as we .begin to establish accurate, re-
fined standards,—standards of materials and standards of
methods, it is evident that more complicated mechanism s
necessary to maintain and control these standards.

We frequently hear a manufacturer say that he wants
standard methods,—he wants exact piece rates but he doesn’t
want a complicated system. Now the trouble is, as I have
already indicated, that you can't preduce uniform results
without well defined methods of management. You can't
furn out hundreds' of screws a minute on a common lathe,—
you-can’t huild 2000 automobiles a ‘day in an ordinary ma-
chine shop.

. Although  the character of these two operations is

is not sci-’

I X L

' L Nm'cxtly[ur Mechanisn

To illustrate how “this nccessity for, mechanism prv.suw*:
itself, lcq us take first a simple ma:)ufagturmg operation,
the cutting of paper, and assume for the moment that the
object is the setting of exact “picce: rates or
further iljustrate this point, let us take aftcr t!
type of operation, the making ‘of paper, where
results can be, obtained: through umfonmty of

product,
abso-
lutely different, I want to show how the principles.are fun-
damentally alike, and how both require a mechanism siny-
ilar in principle (but different in (lctail‘ to carry oul'lhc
science.

Thie ul(ﬁna ul‘ paper as required in a printing establish-
ment or in the finishing (lc[).nlmu)t of a paper mill seem-
ingly is a very simple operation. “The machine - consists:

essentially of a table ‘with a slot through which a long -

knife passes up and down at the will of the opcratnc The
operation cot Yol taking, in several lifts, the sheets of
paper from a truck, placing this on the cutting tabl¢ until a

+ thickness of about, ﬁv(. inches is reached, cutting, turning the

paper if more than (mc cut is needed, and placing the paper
in a differént numberof lifts back on tof another. truck™

Very simple it is—placing the paper, cutting, and remov-
But what do we find when we begin to make studies
on the operation for the purpose. of laying out, not a’piece
rate fixed hy guess but a definite’ task: a(hpted to the ('l[)dt*
ity of the machine and the. -operatives?

We find at once when considering simply the very ﬁm‘t
operation of lifting on to the machine that the time is.at-
fected by the numbersof sheets taken’ to a lift. Study
shows ‘that the lift which @ man can take is dependent upon
the thickness of the paper, the size of.the paper, thc umtm'r
of thie paper, and the way it is handled. )

Before definite times can be fixed even for so simple an,
operation- as cutting paper, a scientific - investigation com-
hined with the time, study is necessary to allow for each

be handled uridet all possible conditions.

one job sheets of the same size so as to aveid frequent
setting of the machine; to arrange the count so.as to know
the amount run through; a definite scheme of planning and
routing of the ‘paper and moving it to and-from the machine
is absolutely necessary.

In connection with

the scientific study and with the

. arrangement of ‘the, routing, but ‘especially for the purpose
of determining how much of each grade, size, and weight,’

should be handled in a given time, study of standard unit
times- for handling, cutting, turning, ctc.; must be made.

* But havhlg'cstab]ishcd the time for the’job, having routed
the materials in proper fashion, the vork cannot be put
through on time and of the, requifed quality unless the

operatives are instructed how mugll of each grade and size °
. of paper to,tgke at a lift, the

hickness that can be cut in
each case, the quickest way t ‘manipulate the machines, and
50 omn. / B

Furthermore, having given definite
worker, having laid ou/x:\ task for him to do,
be two or three timeg the volume of work prevjéusly done
by day or by the pigce—not because of “speeding up” but be-
cause of changes/in methods—it is necessary to give him a
reward based
cording to the specified. mstruct:om

You wil see, and I want to l)rmg out thé factw that this
simple: ofieration of paper cutting brings into - 1)Iay~the
mechayism of standardization, planning, routing, time study,

the “best

v
instructions to the
which may’

A accomplishment in thc given time and ac-

.one of these variables, and to find just how the sheets should -
We find that to
“keep the machine running to the best advantage; to Cut as




