86 . BULLETIN OF THE TAYLOR SOCIETY

at the beginning again and make exhaustive detail
studies, using all the standard published material
in’ which we have confidence along with our own
observations. We do this in order to arrive at
constants to be used for our own purposes. A set
of curves of speeds taken from the studies on the
art of cutting metals - has proved very practical
and useful. We merely convert the hardness num-
bers of metals used in those studies to the hardness
numbers of our own particular metals. All our
prelinﬁnary time study men check their feeds and
speeds in operation against these curves and are
thereby able to get good temporary data very
quickly. , :

These standard data arc gbsolutely essential to
us in estimating, months in advance of bringing out
a new model, just what it will sell for. On a par-
ticular new model figured this year’ there was one
dollar difference between the estimated direct labor
rate and the final Set time study rate. The estimate
was made before -the work was in process, but
only after fairly permanent designs had been sub-
mitted and a pilot-model built. The same type of
data is used by the mechanical or methods depart-
ment in selecting machinery and designing tools.

They are used to determine how much machinery’

and how many tools will be required to produce a
given number of parts. Through contacts with the
time study department, there has grown into the
methods and equipment department an almost un-
conscious appreciation of the exact time needed to
perform certain duties. The manufacturer’s guar-
antee of how many pieces a machine will turn out
is valuable information also, and used extensively
by the methods and equipment department.

) We have also been working for a'year on a means
of estimating the amount of factory supervisory
labor that will be needed on a given model. This is
done by getting the standard time from the time
study department and applying to it a standard

* base rate for this class of labor. For. s‘meveral years,
with very little .change, we have used a standard
base rate for various classes of labor. By’ this
means we can get an overhead rate, and also set
quotas for non-productive labor. We have found
that we cannot base overhead rates on the payroll

" .unless the payroll is based on standard time.

Once that is arrived at, we have found that, no
matter how many changes there are in a depart-
ment, the supervision quota will revert to a mini-
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mum line as soon as the changes are over." This
has enabled us to find the cause of extensive super-
vision excesses apove this minimum time and to
evaluate them.  For example, in one departrﬁent it
cost $25.25 non-productive excess to put one dollar
of new piece price into complete operation. So
throughout our whole organization we can find
what the effect of our engineering changes: is on
our productive and non-productive department ex-
penses. . '
\We can get the number of productive workers
for a department through our standard times and
_product schedule; multiply this by a standard co-
efficient and obtain the amount of non-productive
1 labor; add a fixed number of persons for the salar-
ied group and obtain a standard 'labor force. Ex-
cesses above this must be due to some extraordi-
nary cause. This plan is in direct operation,at the
present time.

As I have stated, I think the most disturbing .

thing we have to confront is this need for tempo-
rary rush studies. The welfare of the worker and
a great deal of money depend upon the ‘way the
work is started. Therefore, we should not be con-
tent with temporary rush studies nor try to male

them the basis for standard data. The whole job

should be restudied slowly and in detail, and the
results of these studies used for setting standards

I am very glad that men like Mr. Thompson per-
sistently and continuously hold to the early scien-
tific management principles of time study, We
need.to remember that these scientific,principles are
fundamental; to realize the importance of scien-
tific time study and standards, and to ‘establish
both.

1 am looking forward to a meeting at which we
can discuss time study for three days because it is
so fundamental to industry today. I am frequently
surprised to go into a large industrial concern and
isee the work of a small group of time study men
unchallenged and unquestioned. The employment
of labor, routing, even the installation of equip-
ment involving huge investments, are all based on
the workers' performance, and time study is its

measure. The economic and human effects of the |

improper use of this measure are so important that
every industrial executive should be interested in
improving its technique. Let us generally make
time study scientific as was intended at its incep-
tion.

. |engineering.

| New York, December 7, 1927,

Education for Management

How Can Schools of Engineering and Schools of Business Correlate
Their Curricula and Research More Eﬂ:ectively?

By C. 0. RUGGLES

Dean, lege of Commerce and Administration, Ohic State University

N ATTEMPTING tq dis¢uss the possible corre-

Jation of instruction| and research in the fields

of engincering and business, it will be helpful t
review some very well knojvn facts which shou]z?
nevertheless be clearly in odr minds as we attempt
to plan educational programs for the future.

As is well known, the engineering schools are
much older than the scliools|of business. The War
of 1812 sharply direct¢d the attention of young
America toward manufgcturing. Shortly thereafter
ap important technical schgol came into existence
in Rensellaér Polytechnic | Institute, which was
established in 1824 with a one year course. With
|the development of American railways this- insti-
[tution added a three year cpurse in civil engineer-
ling in 1835. Increasing interest in manufacturing
|in this country registered itgelf in further provision
‘for technical education’fin the establishment of the
|Lawrence Scientific School at Harvard, and the
Sheffield Scientific School in Yale, both in the year
1847. About the same|timg railway development
lin the Middle West brought the organization at
Ithe University of Michigan of a course in civil
Massachtisetfs Institute of Tech-
4nology was organized in 1805. Even the University
| of Illinois at the outset was called the Illinois
‘Industria'l University, thus|showing the emphasis
|of the education of the early period of American
| history. Not until the year| 1885 was the name of
| the University of Illinois thanged to its present
| title.
|, The schools of commerte on the other hand
| have. in the main, been established since the
| opening of the present century. The Wharton

Sehool was established in 1881, but no other fol-
ilowed until 1898, when such schools were estab-
| lished in both the University of Chicago. and the

1Paper presented before a meeting of Teachers of Manage-
ment. held in conjunction wif h a eeting of the Taylor Society,

University of California. By 1900 there were seven
schools of business in existence. Today there are -
over 180 departments, divisions, or schools which
offer courses in accounting and business adminis-
tration. . .

What is the explanation of the early emphasis
on technical education and the. recent growth of
business education, which is one of the most
significant educational developments of the present
century?

During the edrlier period to which reference has
been made, it was logical that there should have
been much emphasis upon technical education. We
were at that time trying to develop manufacturing
in this country and to build railroads to carry our
rapidly increasing ‘commerce. Even in our early
colleges of agriculture the graptest need was that
of improving the character .of our grain crops and
of our livestock. In the early days the corn crop
consisted of too much cob and too little corn; the
cattle of the period might have been thought to
be the Tlincal descendants of the lean kine of
Pharaoh. A western editor describing the swine
of the early sixties in what was then the “Middle
West,” stated that a “typical porker” was ofie that
could put its nose through a crack in the rail
fence and rout out the second row of potatoes.

The emphasis, then, to improve production was
properly placed, whether that production was con-
cerned with machinery for factory or farm, or
whether it was concerned with 'l)cttcr grains,
vegetables, or livestock.

The foundation was laid in this country for a
remarkable record in the various fields, of produc-
tion when our Constitution prohibited any tariff
between states. This establishment of free trade +
over such an enormous territory, rich in natural
resources, was destined to produce a very large
manufacturing unit, thus bringing about a geo-
graphical division of labor on a scale which hva‘d




