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FROM THE JMH BACKFILES

Report of a lecture by
and questions put to

Mr F.W. Taylor: a transcript
F.W. Taylor

Abstract

Purpose – The purpose of this paper is to provide a transcript of Fredrick W. Taylor’s 1907 lecture
on his “task” system of management.

Design/methodology/approach – The paper shows its advantages over traditional personal
initiative styles, suggesting that managers should not allow employees to think for themselves but
make sure they simply carry out tasks as instructed. Demonstrated this by using as an example
pig-iron handlers at Bethlehem Steel Company. Relates how he established scientific principles to
ascertain the maximum load a man could carry and the optimum wage.

Findings – Instead of asking if workers felt able to move heavier loads, by telling them he only
employed “high-priced men”, he found plenty of willing employees.

Originality/value – The paper offers an example of how primary sources can be of critical
importance to management scholars, not just management historians.

Keywords Management styles, Scientific management, Taylorism

Paper type Research paper

I am going to point a way and one lying right straight ahead. It may be monotonous,
but I am going to try to keep on that single idea, so as to convince you in that if I possibly
can. What I want to try to show is that, in the first place, the idea which is back of our
scheme of management is radically different, in fact directly the opposite of the other
type of management, and that it is not only radically different, but also that it must be in
almost every case overwhelmingly better. That is what I am going to try to prove.

I ought to say at the start that what I am going to say will sound extremely
conceited. It will sound as though we were very much stuck on ourselves, but we are
not so much stuck on ourselves as we are on the idea. I am very much stuck on the idea
and not particularly on ourselves, although the general impression will be that we have
a wonderfully high opinion of ourselves and of everything we are doing.

I want to try to convince you that the task idea, because that is what is back of
everything we do, is overwhelmingly better than the other idea in its practical results.
The best that there is in the other scheme, the antithesis of our scheme, is asking for the
initiative. Say a man has 100 workmen. He asks for the initiative of every one of those
100 workmen. He asks for their workmanship, their best brains and their best work,
and then offers them a suitable incentive to get their best brains and best work.
That is, generally speaking, the scheme of the best of the other type of management.

The current issue and full text archive of this journal is available at

www.emeraldinsight.com/1751-1348.htm

This paper was first published in the Journal of Management History, Volume 1, Issue 1.
Reprinted with the permission of the Special Collections Williams Library, Stevens Institute

of Technology, Hoboken, New Jersey 07030.
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You know if you do not ask anything from your workmen how they drift along.
The finest type of management asks for the initiative of every one of their workmen
and offers an incentive to get the initiative and best work. That is the best of the other
type of management. Of course, there is no use of going into the inferior class.

I want to say, brutally speaking, and I am purposely brutal in my presentation, our
scheme does not ask any initiative in a man. We do not care for this initiative. That is
not true when we analyse it into its last limitation, but it is true as to the form in which
we arrange, plan and lay out. I am going to try to prove to you that that scheme of not
asking any initiative of our workmen will beat the other one all to pieces. When I say
it will inevitably lick out the other scheme of asking for initiative, that is saying a great
deal, for it means that a management consisting of 20 men can accomplish more than
the initiative of 500 or 1,000 can with the proper incentive. That is what I am going to
prove to you tonight.

I do not want to be misunderstood about that, because it sounds very brutal to say
we do not want the help of our men. It sounds foolish to say we do not ask for their
help, but we get it in a much better manner and to a much larger extent than those
people who put it up to the other fellow to do. We do not put it up to the other man to
do. We get it. We pay for it. Every man that gives us a new idea in our establishment
which supersedes our regular standard, we pay that man cash for it, and name it after
him generally, so that our men have the greatest incentive to help us, but I want to
distinguish brutally between the two ideas, and, therefore, I go to the brutal extreme of
saying that in our scheme we do not ask for the initiative of our men. We do not want
any initiative. All we want of them is to obey the orders we give them, do what we say,
and do it quick.

What I am going to prove is that right along the line from the lowest form of labour up
to the highest I know of, the scheme of planning, laying out the work, assigning a daily
task to every man in the establishment in advance – we plan, we have our timetables
(our instructions will average not much more than a minute of time to the day), so that
every workman will probably have 600 instructions a day. They will probably average, I
cannot say exactly but pretty close to that, 600 instructions a day will be given to
workmen. The instructions are as minute as that. The reasons for that we will see later.
The minute manner in which we go at that is rather surprising, and many people cannot
see any reason for it, but we have a very good reason for dividing it up so minutely. That
scheme of giving minute instructions to every man, that is assigning him a task, having
that task all planned for everyone, if you have 1,000 men, and every day a task assigned
them one day ahead at least, and in many cases planned out eight or ten days or a month
ahead, but always ahead, for every workman always two, three or four jobs ahead for
him outlined there, drawings, data of information, instruction cards, a man to show a
man how to start, a man to show him about – the moment a job starts we send them
there to help every workman. Sometimes they need it, and sometimes not. Sometimes
bosses are not required, but they are always sent there. They use their judgement
whether this man can go ahead without help or supervision or not.

We not only give them their tasks, but also we make them do them. Do not understand
me as saying it is a case of compulsion on our part with our workmen. We make them do
them through kindly pressure with such assistance of all kinds, and apparatus, that they
must do their task. That does not mean we hit them with a club. There are two ways of
“must”. One is to put on decent, kindly pressure, preserving the most friendly possible
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relations with the team, which we cultivate very successfully, I think more so than any
other management I know of anywhere, because in all the 30 years of our management
we have never had a single strike. I do not think that can be said of any other type of
management in the world. We must have pretty friendly relations without men,
therefore I am giving this excuse now before starting to show the extent to which we
dictate to our men. We do not let them think. We do the thinking. We do not ask our men
to think. I am going to a brutal extreme. Do not misunderstand me. I must tell you rather
in an extreme way what we are doing, yet I do not want it to sound brutal. I do not want
you to take quite literally what I say. When I say we will not let men think, I mean we will
not let them think in opposition to what we say. Our thought goes, and goes at every line
in every respect. Our standards go, everything we say. The management must know
more than every workman in our place, or the other scheme would be better.

What I am going to prove to you is that the scheme of doing it all ourselves, instead
of taking the attitude:

I am here to put up to you men. You men understand you are all mechanics and fine workmen
and have all worked at your trades many years, and I am going to ask you for your initiative,
for all your brain and capacity, to use your ingenuity to get results, and when you do I will see
you get a big premium, big wages and nice conditions – that is the very finest of the other.

It is that I am going to show is not at all on the same level with our scheme of saying,
“We do not want your help, we do not want your initiative. All we ask you is to do what
you are told to do and do it quick, and we will see you do it quick, because you cannot
stay with us unless you do.” Between the two there must be a great deal of doubt in
anyone’s mind, unless they have worked under it, as to which is better. I do not believe
there is one man in 100 who would not say, from the theory of the matter, that the help
of 1,000 workmen, with their brains all put together and their particular knowledge and
experience, must amount to a great deal more than it is possible to get in any set of
managing men. I am going to try to disprove that.

I am going to begin, in the first place, with the lowest form of labour I know of, and
show you what the task idea will be as against the other idea of initiative. I am going then
to take a little more complicated labour, then a little higher in the scale, and then go to the
top of the scale, the highest I know of. I will ask you gentlemen to fill in the gaps with
your imagination. I cannot tell you every trade or line of work there is, but I can give you
many illustrations along this field, from the lowest form of labour known up to the
highest. Of course, everyone seeks to apply what I say to his own particular business.
They say, “This has nothing to do with making shoes”, or with running a steam engine.
That is a business in itself. There is something so complicated about making shoes that it
is very different from anything else in the world, or making paper is very different from
anything else, and all these things are interesting enough, but they could not apply to
that, because the paper trade is a trade in itself, very complicated, and these things could
not apply to that. Almost everyone knows the intricacy of his own business, and does not
realize the intricacy of other people’s business. I will ask you to fill in the gaps, and say
that it comes somewhere along the line. I think, if I can demonstrate reasons why at the
very lowest stage along that line, and all the way up at various stages, the task idea is
vastly superior to the other, you will have to fill in for your own particular business.
In other words, I cannot give you an illustration in your own line. I can give you
something that is more complicated and less so, and the reasons for it.
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I take the cheapest labour to show you the enormous difference between putting it
up to the men and our task idea. For that reason I take the handling of pig iron. That is
the cheapest form of labour known. A man does not even have to use tools. The
workman who handles pig iron has nothing but a pair of leather straps with a hole for
his wrist, not even a glove. He reaches down, puts one hand under one end of the pig
and one hand under the other, lifts it up, walks perhaps as far as across the entry, and
drops it. That is all he does. There is not even a throw. It is the most elementary form of
labour I know of. I am going to show you, and it will take a long time, that in handling
pig iron there is an art. According to the task idea there are a lot of elements in it, that,
if you put it up to that workman with his initiative, this fellow who thinks there is
nothing to it, he never would and never could get there.

Illustration will do better than any amount of theory in that matter. That was
almost the first job in cheap labour I did at the Bethlehem Steel Company. There had
been a pig-iron gang there for 30 years, of 40, 80 or 100 men, varying according to the
amount of work. When I was there there were about 60 in one large gang, and on the
particular job I am going to describe they were doing about 12 and a half tons per man
per day. They were under a very good foreman, and on the whole were a good gang of
pig-iron handlers. It is the business of the man who fixes the task to know what a day’s
work is. He does not have to guess at it and talk with the men, and say, “I think you
can do so and so”. He has to know to a positive fact what that man can do for a day’s
work. It is up to us to do it. I had never handled that kind of pig iron before. It was such
an important job I took a stopwatch and observed myself. It took me about a
day-and-a-half to be sure what those people could do. I found, much to my surprise,
that a first-rate man would handle 47 tons of pig iron a day instead of 12 and a half. It is
my business in handling the task idea to have every man handle 47 tons without fail.
It is up to the man that fires the tank. To do that requires quite a little art in many
lines. In the first place, it requires very much of art to be sure that a man can handle
those 47 tons and will last and will not get tired out; that it is just a fair day’s work and
not a day’s work that is impossible. It is work that men will thrive under, get rich
under, and last for years under, in other words, a proper, fair, right day’s work. I want
to explain to what extent it is an art on that simplest kind of work.

In the first place, the art begins in being able to select a man who is capable of
handling 47 tons where an average pig-iron gang were only handling 12 and a half. It
requires quite elaborate and long study of men to be able to pick the right man, to be
able to know that that right man can do that work. After you are sure the man can do it,
it requires quite an art (and there is where the task idea comes in), to make those men
do that 47 tons and be content, and not kick, not have a strike, not have labour trouble
on your hands. With the old idea of putting it up to the workmen you would go to a
workman and say, “Now, John, you are a mighty strong fellow. Don’t you think you can
do 47 tons of pig iron a day?” John would immediately say, “Why, hell. I have only done
12 1/2. No man can do 47 tons.” Then there would be an argument between you and
John, and you would compromise on about 20 or 18, or whatever it was. John would
have just as much to do in the argument as you, because you were putting it up to him,
because, if you ask for his initiative, you presuppose he knows what he can do,
and therefore you have a great deal of discussion, and that invariably results in his
cutting you down at least one half and generally more than that. I would like to see
any man go to a gang of pig-iron handlers, pick men out, and tell them they could
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do twice what they were doing. He would never get them to do twice, let alone nearly
four times what they are doing.

Our method of handling does not allow John to have a word to say about it. We do
not even talk about the number of tons he is to do, but it is part of the task idea to get
that man to do it to a dead certainty. That is the business of the task. If the task does
not accomplish that, it is not doing its work. Therefore, it is up to us to do all the
talking, and John to do all the listening. It is up to us to do the talking in a manner that
will convince John, and convince him certainly.

I do not want you to think I am particularly stuck on myself, but what I say will have
to be rather personal. The object of saying it is not to convince you what a great man I
am, but to show you the task idea. It is not the personality, that we knew more than
someone else, but it is to convince you of the great difference between task methods and
the old methods. I picked out a Pennsylvania Dutchman. It is up to me now to get that
fellow convinced and get him to handle that pig iron sure. I went to him and said, “Noll,
are you a high-price man?” He said, “I don’t know what you mean”. I said, “Of course, you
know what I mean. Are you a high-priced man?” “I don’t know what you mean”. I said,
“Don’t trifle with me. Of course, you know what I mean. I want to know whether you are
really a high-priced man, or one of those cheap workers, satisfied with $1.15 a day”, the
wage paid up there at that time. He said, “I would like more money”. “Of course, I know
everyman wants more money, but I want to know whether you are really a high-priced
man. I am looking for fellows I can pay $1.85 a day to”. He said, “I will take $1.85 a day
any time”. “You are making a joke out of this thing. You are not treating this matter
seriously. I want to know whether you are a high-priced man. You know what I mean”.
“I don’t know what you mean. I will take $1.85 a day”. “You seem to be very stupid. There
is something wrong with you. I want to find out whether you are a high-priced man.
If you are, see that pile of pig iron. See that car. If you are a high-priced man you can load
that iron on that for $1.85 a day”. “Will I get $1.85?”. “Yes. I don’t care whether you do it
particularly. I am not going to have a man around me who can’t earn $1.85 a day. Unless
a man can earn $1.85 he will have to get out sooner or later. That is all there is to it”.
He said, “I could put the pig iron on that car for $1.85 a day, but would it hold up?” “Yes.
I tell you I want men that are honest, and unless you can earn $1.85 a day you can’t stay
with me. We are looking for high-priced men. Hold on, there is another thing to this. Do
you see that fellow there?” “Yes”:

A high-priced man does just as he is told and don’t go jawing back. When he tells you to sit
down you understand, and when he tells you to pick up a pig you pick it up and walk with it.
When he tells you to sit down and rest you sit down and rest. That is the difference between
a high-priced man and these fellows that get $1.15 a day. You know whether you are a
high-priced man or not. I don’t know. I am trying to find out whether you are really or not a
high-priced man.

On the other idea of putting it up to the man, he does the greater part of the talking,
does most of the argument, because you are asking for his initiative. He knows all
about handling pig iron. “You know what you can do. What is a fair day’s work? I want
you to eat all you can. Go ahead and do it. We will pay you handsomely if you will do it.
How much can you handle?” He thinks he can handle 15 or 20 per cent more than he is
handling. That is all he can do. As to doing four times as much, it would not have
entered his notion. That man had no notion he was handling four times as much as
before. We did not propose to let him know it. He did not know how many tons he was
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handling for a long time. By that time, whether he knew it or not, he was earning $1.85
a day, and doing that task well satisfied. Those are some of the differences between the
task idea and initiative, which you ask from the other man, plus incentive. There is one
of the differences.

In that gang of pig-iron handlers not one in five could do that 47 tons. They were not
capable of doing it. They had been there many years. They had selected themselves.
Under the old plan, they select themselves, you do not select them. They come along,
you give them a trial, and if they do fairly well they stick and if not they go. It is mainly
their selection. Under the task you select the man who is capable of doing that job. He
may be good for nothing at shovelling, but he is a big, heavily muscled, thick-headed
man, so stupid he can hardly know how to shovel. He is the right man for pig-iron
handling. It is up to the man fixing the task to get that type of man and not let anyone
else go on that job. With the other idea of putting it up to the men, it is not my business
to select the men, except in a general way. I give them what they are to do and expect
them to do a big day’s work. I give them an incentive, and they do that. That gang was
there, and the fact is worthy of note that not one out of seven was capable of doing it at
all, and not one of them ever did do that task, but we had not the slightest trouble in
getting together from all around that part of the country 50 gangs capable of doing that
thing when they found out that what we were after was high-priced men. The
newspapers, even in ridiculing us, did us the greatest service. They made no end of fun
of me because I came into that country looking for high-priced men. They believed
every man in Bethlehem was a high-priced man, that we would not have the slightest
trouble getting men willing to accept $1.85 a day. All the newspapers roasted us and
gave us the best advertisement all over. That went around the country for 100 miles.
The result was every fellow who thought he was specially big and strong, and heard
about this pig-iron job, and then either jobs afterward, wanted to find out whether he
was a high-priced man, not whether it was a big day’s work but whether he was a
high-priced man or not:

How did you find out that $1.85? You found that just $1.85 was the right amount to pay? Was
that the particular amount?

That was actually $1.85, or a 60 per increase in the rate:

You arrived at that in some way?

It is a scientific matter. If you want to know about that I will digress, or do it later,
whichever you prefer. I might as well take it up now. That is not a matter which any
board of directors, or any set of men, however smart, can vote on and say what you are
going to pay your men. You cannot tell anything about it. I mean to say, it is a matter of
scientific experiment, just as much as anything else in the whole art of handling work of
men. We made for years a series of scientific experiments to find the per cent of increase
which you had to pay to an ordinarily capable man, a first-class man, to get him to work
like the devil. That is what we want, their maximum day’s work compatible with good
health. To find that incentive, to find the percentage of increase necessary to pay for that,
is a scientific matter that no man can decide without a series of experiments. One of the
most difficult elements connected with the task idea is to determine scientifically just
how much you have to pay in order to make a man do that. We made our experiments in
this way. We would take a man who was satisfied, doing first-rate work, a good day
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worker, a first-class man of his kind, working on a certain class of day’s work. We take
four, five or six of those men, and say to them, “You can do so much work”. “How do you
know?” “I know all about it. We will show you exactly how to do it”. That generally was
two or three times what they had done in the past, on an average probably between two
and three times, sometimes as high as four times, but it varies. It depends on how much
they loafed before, or how they were back on the job. Having determined on the day’s
work, we would go to the men and say, “Now, John, I want you to do so much work, and if
you will do that work every day I will add a premium of 33 per cent”. About 30-35 per cent
will bring it for a machinist. Less than 30 per cent will not bring it. We found that out by
experiment. I thought a very much lower percentage would bring it, and made great
mistakes for years, until we experimented and established that fact. The way we
established it is: we take a first-class man, contented and quite reasonable. They would
always do it because they had confidence in us personally. They would always go to
work at it. They were not kicking, not objecting to what was asked of them. They would
work at it perhaps three or six months, or sometimes a year, and would come and say:

Now, I have worked at that job. I have not kicked about it. I have done what you asked me to
do. I would rather go back now and take the old position. I would rather go back and not work
so hard, and get my old pay.

They would come time and again, and would even leave and go to places less
satisfactory to them rather than work under those conditions, but after you pass 30 or
35 per cent, somewhere along that limit, a really first-class man who you really want, a
satisfactory average man, will stick, and less than one in ten would come back and say
he would rather go back to old conditions. For 25-30 per cent they will not do it. It is
merely part of human nature. They will not work like the devil for less than a certain
premium. That premium is pretty big. For an ordinary machinist you have to pay from
30 to 35 per cent. For pig-iron men you have to pay 50 per cent because that is
tremendously heavy physical work. When you come to add heavy physical work with
brain work, as you do in hammer work, you have to go to 80 per cent, and on some of
the most difficult hammer work 100 per cent. Those fellows would rather go back and
work under old conditions unless you pay them 100 per cent, for they have to watch
every blow of the hammer and temper the blow, which is done with the eye largely.
They have to work hard physically, and under very severe heat conditions, scorching a
man almost to death. You or I could not stand it unless we had been brought up to it,
the heat is so terrific. That class of work requires 80-100 per cent. That is a scientific
question, as I am trying to tell you. That is not to be settled by a vote of any board of
directors. They generally say the men ought to be satisfied with so and so. You have to
find out what they are satisfied with, and what reasonably good, sensible men want.
That we have determined. It has been one of the most difficult elements, because it
takes so many experiments to get at it, but we have finally determined over and over
again. We have done it at our expense but at the expense of a lot of fellows who would
say, when we went to systematize for them, “I know our men don’t require 30 per cent”,
and would insist on letting us pay them 20 per cent, and the men were dissatisfied,
because men will not do it, and they had to learn. We have learned time and time again
it is somewhere between 30 and 35 per cent on ordinary labour:

You applied that principle in the pig-iron case? You acted on that general principle you had
learned before, rather than to make a particular test?
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No, life is too short. It would take a year or two to make that test. That was fixed after
20 years’ experience. That is part of the art of fixing the task, part of the task idea.
What I want to show you is that the moment on anything, I do not care how elementary
it is, you start this idea, it is up to us to do it. We are the people who have to do it. That
is the task idea. The management must do and know it all. That “minute the art of
doing this thing” starts. There is always an art that starts at once. You start to learn
that art if it has not been known before. It takes from one to five years before you know
that art and are able to apply it to the particular art of your own business. It has to be
learned, but when you do get it results are so astounding, so overwhelming, it is
perfectly astounding in all lines. That is what I want to try to show you by a series of
illustrations – it must be in every line. I am starting on pig iron because that is the
simplest form. That is the reason I am taking it.

Before we came there was a gang of 40, 50 or 80 men handling pig iron, all in one
gang. In the other type of management it is not up to them, it is for the men to do it.
That is the whole theory. You ask for their initiative, give the men the proper incentive,
and ask for their help. It is up to them. It is not part of the other man’s business to know
that you never can get work out of a gang of men. It is part of the task idea. Any man
who studies the philosophy of the task understands fixing the task, and knows that
you cannot get decent work out of a gang of men. It can only be done by having two,
three or four at the most working together, and generally only two, and wherever it is
possible one man, every man for himself. I want to illustrate what a large part that
plays, that one little knowledge of art which goes with the task idea and does not go
with the other, in a practical way how much that amounts to. It takes organization to
do that. It is easier to put them under one foreman, and say, “Now, you 40 men go and
load five carts”. That takes very little organization, one foreman, no electrical work, no
individual work, no record of any one man. It is easier to pay them. Everything else
goes easier. It is a great deal nicer to let it go that way then to assign a task for every
one of those 40 men, pick it out, plan it, play chess with them as we did. We had a large
office with enormous bulletin boards on which each man’s work was planned out.
Physically you could see him. His track for the day was out there. It happens to be a
good way of planning it out in that particular labour, because there is an enormous
number of men we had to play a game of chess with one day ahead, sometimes two or
three to plan what every one of those men was to do. For two hours tomorrow morning
this man was to do that. The whole 40 men had to be individually planned for ahead.
That takes time and money. It costs a lot. It takes an intelligent man to do it. Many
things are required of the task that are not required in the other. The old idea is to put a
foreman up. He said, “Now, do this”. I want to show you the difference it makes in
dollars and cents. We had our ore shovellers there trained in the same way. We picked
them out, set the day’s work and had them doing it until they became very noted for
ore shovelling. It was well known what could be done all over the country. So the
Pittsburgh fellows thought they did a very smart thing. They sent an agent down there
to employ our men.

I was away at the time. The man who was at the head of our labouring men was a
college fellow and had two college assistants under him. They were busy for three
years on the art of labouring in a most interesting way. They found enough for three
years to follow that one little art in the Bethlehem Steel Company. It is a great art as
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much as anything else. It develops into a very great art if you will study it as an art.
This fellow came to me and said:

We are up against this thing. A Pittsburgh man is there, and for exactly the same job we are
paying our men 3.2 cents a ton, he offers 4.9 cents per ton. What am I going to say to them?
I merely told them to wait until you got back. We will have to raise prices surely?

I said:

No, we will let every one of them go. Don’t wait for him. Go to every good man in your gang
and tell him, “There is a fellow here from Pittsburgh. He offers you men a price we cannot
give, 4.9. Don’t you think you had better go and see him? We don’t want to lose you. We think
the world of you, but here is this fellow. We believe in high-priced men. If you can get more
money in Pittsburgh than here, you want to think that over. You had better go and see that
fellow.”

He said, “We will lose all our men”. I said, “I don’t care if we lose them all. We will not
pay more than that a ton”. Why? Our men earned $1.85 a day. If we pay them more
than that they will begin to loaf. That is a matter of demonstration. When you overpay
that class of labour more than about 60 per cent they become less thrifty. They become
better men up to about that extent. They save money. We investigated at Bethlehem
and found a very large proportion of labourers there were saving money. They were all
living a little better than they did before. Out of the whole labour gang there were two
drinking men, because we sent them a task they could not drink and keep up with, and
they became much more self-respecting and higher-class men. By going to the men and
telling them individually, “You had better go and see that fellow. There is a chance to
earn money. We don’t want you to get out, but if you can get more we are glad for you
to have it”, a great part of them went out to Pittsburgh, and in six weeks they were
back, almost every one of them. Everyone was told by the foreman:

If you don’t like it in Pittsburgh, remember we want you back here. We think the world of
you. You are a high-priced man. We want high-priced men. There is always a job for
high-priced fellows here. If you get sick of it at Pittsburgh come back here.

That kept their confidence and showed them we were not fools. We knew the agent
would say it to every one of them. We might as well get the credit of telling them we were
looking after their interests, rather than let him come sneaking around and tell them so.
We accomplished what we wanted to accomplish. If anything did not suit them they
would come back to us. We went to every man around that country and said, “We got
those fellows a job at Pittsburgh. We had no trouble to fill their places, because we
were treating them decently and they knew we were looking after their interests, and we
got them a job at higher wages”. It went all over the country. The papers roasted us and
said we were fools. We were always fools, but all the same it advertised us and did just
what we expected. Those men came back from Pittsburgh where they had 4.9 cents a ton
to do the same job again on which we offered them 3.2. Why? I asked one of them in my
office. Very few could talk English. There were a few from Ireland and other places.
I said, “Mike, what did you fellows come back here for?” He said, “Mr Taylor, we went out
there and they put me and Jim in a car with ten other fellows, 12 of us in the car. Did you
ever hear of such a thing?” I said, “Yes, Mike, I have heard of it”. He said:

This is what they did. They put us in a car with ten other fellows. Me and Jim started to
shovel ore to beat the band. A little bugger was alongside of me. After I had been going half
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an hour I said to him, “If you don’t shovel ore out of this car faster than that we will get no
money out of it”. He said, “Who in hell are you?” I said, “We have to earn money. If you don’t
shovel faster than that we will get no money”. He said, “You will get no money”. He said,
“Keep your damned mouth shut or I will throw you off the car”. There was ten of them there
and two of us. I looked around. Jim and me watched that bugger. Every time he throwed a
shovel off we would throw one off and we never throwed a shovel that that fellow would not
throw one. At the end of two weeks we got less money than we got here.

I said, “What did you do then?”:

Well, we got together then, us Bethlehem fellows, and me and Jim went into see the boss and
said, “We have come into see you. We are those fellows from Bethlehem. We want a car to
ourselves”. He said, “Who the hell are you?” I said, “We are the fellows that came here from
Bethlehem. We can’t shovel ore here and make money. We want a car to ourselves”. He said,
“Get to hell out of this. Don’t come here minding my business”. We went back in the car and
the next two weeks got no more money than we did the first. Then Jim writes pretty well,
and he wrote a letter to know whether we could come back. Mr Wardell said, “Come along”,
and the whole bit of us are here.

What is the meaning of that, the moral of it? One little fact, that under the old plan of
not studying your men, not assigning tasks to them, treating them in herds, putting
them together, with a rate of 4.9 instead of a rate of 3.2 cents, owing to the fact that they
do not know the conditions, that it is not their business to know proper conditions of
labour, and they would not take the trouble and pains to establish proper conditions if
they did know them, men when they are herded together always drop to the level of the
lowest. They will not do anything like one-half the work if they are herded together as
they will in pairs or with single men. It takes a lot of planning to individualize your
men but that is what the task does. It is the business of the task to study every man in
your whole employ, know all his peculiarities sooner or later, and pay for it. You have
to pay for that knowledge, for getting that information and recording it, but the results
that come from that information are so enormous – I am only submitting one
illustration absolutely for that point – that just that one piece of knowledge and the
application of it, namely, that you cannot herd men together and get a day’s work out
of them, spoils the possibility of the ordinary contract or anywhere ever getting a
proper day’s work out of men. If they had put the same Bethlehem men, 12 of them on a
car, every one of those would have fallen down. If one man stops to spit on his hands,
another fellow begins to look at him and think, “That bugger is loafing. I will keep my
eye on him. He is not doing as much as I do”. He slows down to him. Pretty soon it is a
slowing match to see who goes slowest. They are not going to work up to some other
man to get level. They fall to the level of the lowest in the gang instead of the best.
They do not bring a man up. They all go down when you have a gang working. It is
part of the task idea scheme to study that whole art, whereas in the other case of
putting it up to the men, that is an easy thing. The idea is to just give them an incentive,
give them a proper motive for using their initiative and they will do it. They never do it.
They cannot do it. They will not do it in the same way.

To go from that for a while up to shovelling, the next step higher, shovelling is quite
an art. There is a great deal to it, much more than any one would think of. So is pig-iron
handling an art? To know what a day’s work is of shovelling or pig-iron handling
is very much of an art. I want to explain that to you. Almost as soon as I started
with this idea at the Midvale Steel Works in 1881, I started to collect what information
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could be had that was written and published on what constituted a day’s work.
Some experiments were made in Germany, some in England and France and some in
this country. A certain amount of literature had been produced on the subject, but
I could get very little. It is all in the same direction everyone has gone in, that is, the
direction of finding what fraction of horsepower manpower is, in other words, how
many foot pounds of energy an hour a man can produce and still thrive under. I found
that some little data had been collected on it, but it was very contradictory, so we made
a long series of experiments at the Midvale Steel Works, accurately made with a
stopwatch, studying selected men, and then figured out accurately the horsepower or
fraction of horsepower, the number of foot pounds of energy employed on every one of
those jobs, and I found I got negative results. I could not get anything satisfactory, so
I repeated it after several years, a more careful series, and then got negative results.
In other words, I could not find any relation between the two. Finally, at Bethlehem we
made a very elaborate series of experiments, and figured it out, and reduced it there to
such absolutely certain information that every doubtful question was eliminated. Then
we were able to say positively and without question that there is no relation between
horsepower or manpower and a day’s work. There is no traceable relation between foot
pounds of energy as measured by steam energy, or horsepower, or anything else. That
is an extraordinary statement, but we proved that beyond a doubt. By that time we had
spent I suppose altogether pretty well on to a year’s work for one man, trying to find
out what was at the bottom of the art of labour, in other words, to be able to predict
ahead on one kind of a job of labour what a day’s work was. It is very important to do
that when the task idea is up to you. It was necessary for us to do it. When I went to
Bethlehem after making the first failure there, we spent I suppose three months on that
work there, and proved beyond a doubt that there was nothing in it. Then all my
friends wanted me to give it up. Gaunt, who was working with me, Gillespie, and three
or four others wanted to give that up, but I was sure that the thing was there, that there
was some law, and when Barth came, there a better mathematician than any of the rest
of us, I made up my mind I would get him to work on it. In fact, he was brought there
for nothing else except to work on those mathematical problems. I called him into my
office when he was working up this slide rule, and interesting mathematical problem,
and was very much absorbed in that. I said, “Now, Barth, I want you to take these data
we have here on labouring, and try to work out the law”. He said:

Everyone has told me you would have me at that thing. I can’t do it. I am very profitably
employed where I am. I am getting fine data and fine information. I am prepared to say I will
not do it. There is nothing in it. I don’t want to do it. Everyone will tell you so. Mr Gaunt
warned me you would have me on that fool thing. Here, it is right in the middle of my
interesting work.

I said:

Barth, you will have to do what I say. There can’t two men run the same job. I have the
responsibility of this work and you do not. It is up to me if there is a failure, it is not up to you,
and we will have to make an issue of it now as well as any time. You will either have to do as I
say or get out. I will tell you what to do, and you will do it or get out, because responsibility
and authority have to go together.

He said, “Well, if you insist on it in that way I will have to do it, but I do it under
protest”. I said:
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I accept your protest, but you will do the work. I want you to take these data and make a
series of curves. We never have tried it graphically. We have been working all in the direction
of foot pounds of energy. Reduce it all.

I showed him the whole mass of data that had been worked up. I said:

You can go over our work first and satisfy yourself we are right. You must think, as everyone
has thought who tackles it, that there is some relation between foot pounds of energy and a
day’s work. Satisfy yourself that is not the case. When you have I want you to take all this.
We have many data here that have apparently no relation to a day’s work, but the data have
been thoroughly collected this last time. We have most minute data, even the temperature of
the day, the moisture in the air; anything that may in any way remotely affect what
constitutes a day’s work has been carefully noted. I want you to make curves of all those
things. In making those curves the law, if there is one there, will probably show itself.

He said, “I will do that”. I knew he was interested then. In about three weeks he came
back in a great state of excitement. He had found that law and found it a most
interesting law. He said, “You can’t guess what it is”. I said, “That is true”. He said, “It
is a most extraordinary law, but as clear as anything can be”. I have never seen any
man who has guessed it. I put it up to many contractors who handle labour, that is to
say the way of determining what constitutes a day’s work in any line of heavy labour,
wheeling a wheel, turning a winch or crank, or pulling a load, or lifting or carrying a
load. It all follows the same law. It is just this, that all work, of course, is done with the
hands and arms practically, and that for every load that a man carries on his arms he
must be free from load a certain percentage of the day and under load only a certain
percentage. That is to say, a man carrying a 19 pound pig can only be under load
42 per cent of the day. He has to rest 58 per cent of the day. We made our pig-iron
handlers sit down and smoke, lie down, sit on the fence and talk to one another, or any
other thing, 58 per cent of the day:

Of their working day?

Yes. A man stands there, until they get into the habit and says, “Go sit down. I will tell
you when to work again”. As the load grows lighter the percentage of the day which they
can be under load grows heavier. With a 45 pound pig it nearly reverses the figure. A man
can be under load 58 per cent of the day and only had to rest 42. With a shovel load he can
be under load about 73 per cent of the day, and only has to rest 27. There is a regular law,
for every load. That is the curious law which no one suspected, as far as I know (I never
saw it published or described anywhere), which Barth was the first one to find out by
graphical tabulation of all our data there, that in all lines of work there was a certain
relation between the percentage of rest and the amount of load. Knowledge of that law
enables anyone by the aid of a few stopwatch observations, to get the necessary data. In
steady, sharp shovelling, all we study is how long it takes to shove the shovel into the
pile, where the pile is just piled up on the ground and the shovelling is from the top.
Second, we study shovelling from a dirt ground, third from a board ground, and fourth
from an iron floor, because it takes a different time to shove our shovel in according to the
way you are doing. Having found out how long it takes to put that shovel in, we have one
element necessary to fix a day’s work. Another is how long it takes to pull back and
throw a certain height, a certain distance. That has to be studied with a stopwatch.
These college fellows, out of hundreds of thousands of observations on all kinds of
material, form those data. That is the way we set the rate of labouring for that element,
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because then, knowing the endurance factor, that is, the amount of time the man is under
load with the shovel, we can tell just what a day’s work is, predicting it on any kind of
work. We know it takes so long to back and so long to throw and so forth. Later, if you
care to see them, I will show you a lot of our labour studies and data, and the manner in
which that is all worked up and figured out.

Remember what I am telling you this for. It is not to show you how much we know
about handling labour and that we are very smart about this, that or the other, but to
show you the enormous difference that follows the task idea the moment you start it,
over the old idea of putting it up to the other man. The moment we start the task idea it
is up to us. We have got to do it. We have got to know it, and we do know it, and to
know it properly you develop the art. The student of any question of logic or science
does not go at it helter-skelter. He goes at it helter-skelter at first to get some results,
but invariably it results in the development of an art. Bear in mind that in this lowest
order of labour that art is really an art. It amounts to something. Even the art of
handling pig iron or shovelling really amounts to something. Do not mistake what I am
driving at, what I am telling all this for. It is to show you the radical differences that
exist between the task idea and the other, and the reasons why it is different, and the
reasons why with the other idea of initiative plus incentive they never would get these
results.

Shovelling is a much larger art than pig-iron handling. Though most people would
think there was not very much art in handling it, there is quite an art in it. It never
occurred to any contractor I ever talked to investigate what the proper load of a shovel
was, what load a first-class man, properly built for shovelling, would do a maximum
day’s work with. Yet it must be perfectly evident that there is a maximum shovel load,
a shovel load of so many pounds resting on the shovel, at which a man will do the
greatest amount of work. One of our first tasks when we came to make an art of
shovelling was to find out just what that load was for a first-class man. It required a
large number of accurate experiments, continued for days and days, and we found that
was about 21 and a half pound. That is to say, a first-class man, well built for
shovelling, a skilful shoveller, would do more work with a 21 and a half pound shovel
load than with 18 or 24 pound. You see there are reasons why that must be so. There is
some maximum. It is very evident a man handling a 1 pound shovel would not do as
much as a man handling ten. I thought it was about 14 pound, and was very much
surprised to find it was 21 and a half pound. It is an art, and that requires a lot of
experiment and a lot of data. I am trying to explain why the task idea is so different
from the other with shovelling. Do you think any Irishman knows that 21 pound is the
best load for his shovel? He has not the most remote notion of it. On the contrary, with
the best shovellers, everyone owned his own shovel. When they were put to shovelling
ore and in the next place to shovelling rice coal, they used the same shovel, and for rice
coal that shovel would hold about 4 pound, and for ore about 22 pound. The rice coal
ran right off that shovel like water. These first-class shovellers were wedded to their
shovels, and they thought it felt right to them, they had been used to it, and each man
was proud of his shovel and carried it around. They owned their shovels, brought them
in and worked with them. The moment we started the task and got it going, we said,
“You take that shovel. Don’t take any other. When you change jobs go to the storeroom
and get that sized pick and shovel”, and so on. All our men were obliged, if they
changed jobs four times a day, to change shovels, because it requires a little bit of
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a shovel for the heaviest kind of work, and for rice coal, which is extremely fluid, and
ashes and coke, it requires an enormous affair, so large that you can hardly get in the
market one large enough. I am telling you that to show you why the best workman that
ever was, when you put the initiative to him, will not get there. He knows nothing
about 22 pound. He would laugh if you told him, and say, “This shovel is my tool. I will
use my own shovel”. He never could get there. That is why the task, even on such
simple work as day labouring, must overwhelmingly beat the other out, because even
in that there is an art and a complicated art, which follows from the task idea and must
follow, and which the other man never can get at.

The last job of labour almost we fixed there was this very matter of rice coal. That is
the great fuel used in the Bethlehem Steel Company. We can get that cheap. It is not used
here at all. We get it for 75 cents a ton. It became a matter of great consequence to make
no mistake in fixing that task. It ought to be a just one in every little boiler house and
every place. Probably 300 men were affected every day by any task we fixed on rice coal,
so that was left to the last. It was too far-reaching. Our scheme was that the men studied
this, who were on the labour department, wrote out their data, got their information.
That went to the head of that labour department to put it in the right form, to be sure that
was right. He signed it and passed it on to Mr Gaunt, and he proved it to save on the time.
I got into a big row with the owners of the company on that labour question. They did not
wish me, as they said, to depopulate south Bethlehem. They owned all the homes in
south Bethlehem and the company stores, and when they saw we were getting rid of
labour and cutting the labour force down to about one-fourth, they did not want it. They
came to me and said so frankly. “We don’t want that done”. I said:

You are going to have it, whether you want it or not, as long as I am here. You employed me
with the distinct understanding that is what I was going to do. You agreed to it, and got
me here for that purpose. You had a unanimous vote. I would not come here if there was a
single man that did not want what I was going to do.

“Well, we did not think you could do it”. I said:

I don’t care what you thought. Your remedy is at hand. Tell me any night you want to go, and
I go tomorrow morning. On the other hand, Mr President, just countermand one of my orders
and I will go tomorrow morning, but while I am here I am going to do what I came to do,
whether you like it or not. If you did not want that done it was up to you to say so when I put
it in writing. I told you I would reduce the labour force about four to one. You agreed to it and
said you wanted it. It is going to be done.

Having had that row, it was, of course, of great importance not to fall down on any line
in the labour business. I therefore had every one of those data come to me personally to
fix. That is the reason this particular instance came under my own eye. After having
established the data for fixing this on general principles, each of those tasks was fixed.
This sheet came in for fixing a day’s work for handling rice coal, signed by Gaunt.
Gaunt is a very hot-tempered fellow. I endorsed under his name, “Don’t bring any more
damn fool reports to me”. I knew that would bring its result. He came back to my desk
about three or four days afterward and sat opposite me. He said, “I came about
the damn fool report”. I said, “Gaunt, I suppose you know why I wrote that on
your report”. He said, “You mean that I fixed a 14 1/2lb shovel”. I said, “That is it”.
He said, “I repeat the damn fool is sitting on the other side of the desk”. I said, “Why?”
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He said, “Perhaps you don’t know you can’t buy a shovel. There is no shovel
catalogued that will handle over 34 1/2lb of coal to the shovel”. I said:

Yes. You would be a damn fool enough to fix a task at Bethlehem that would last perhaps for
20 years at 14 1/2lb, when you know 21 1/2lb can be done, rather than pay $1,000 for 50
shovels to be made. You could afford to pay any price for shovels so as to get one that will
hold 21lb. Isn’t that perfectly clear?

He said, “You can’t get them”. I said, “Maybe you can or cannot, but we are going to get
them all right. We are going to have this price fixed on the basis of 21lb. Furthermore,
I will bet you can get them in Philadelphia”. We went right down to Philadelphia and
got them in stock. Would the workman with his initiative ever have got on to that fact,
that there was a shovel in Philadelphia that would hold 21 and a half pound? Would he
ever have got within miles of it? No. Not even a single workman was using a 14 and
a half pound shovel for rice coal.

That is the difference in this cheap form of labour. That is the reason I am dwelling
so long on this lower end of the thing, to prove to you that at that end, even in the
cheapest form of labour at that lower end, an enormous difference exists between the
task and the idea of initiative plus incentive. It is to show you the reasons why there is
that enormous difference between the two. It is overwhelming. It is in the ratio,
generally, of 2 and a half to 4 to 1. That is the task which can be done when proper
implements are chosen, and proper conditions supplied for a first-class man, well fitted
to his job, with all the aids you can give him through proper tools, proper help, proper
teachers, best methods, all along the lines carefully prescribed, with nothing but those
carefully prescribed. All those things you have to give. It makes a difference of from
two to four to one. There is the difference between the task idea and the other. That
enables you to pay for all the fixing of this task and have an enormous surplus of profit
left over. It is on that it rests. Do not forget that I am pounding away at this lower end
of the line just for that purpose, of showing you that one thing, showing you why that
difference exists, and why it can be, and I am going to stay there until I think you are
pretty well convinced that I am right in making that statement that, even on that low
level, the other scheme of using men’s initiative and giving the incentive cannot
possibly do it. That cannot know what a day’s work is. They cannot know also
scientific conditions for doing it. They cannot have a tool room. There is no one to
supply them with an implement just suited to the particular shovelling. They have in
Bethlehem eight or ten different kinds of shovels for various purposes, forks for coke,
large shovels for this kind of work, and so forth, different kinds of picks according to
the ground to be picked, according to the nature of picking that had to be done,
different kinds of crowbars, each one suited to a special job. They are going to take
different kinds of sledges and hammers if they do a particular sort of work. That is
the reason I am saying at the lowest level, to show you what there is there. After I have
convinced you on it and have convinced you of the great difference between the two
ideas at that low level, I want to step up higher and show the difference is enormously
greater as you go up. It must be enormously greater because the art becomes greater,
because the chance for intelligent study and accumulation of knowledge and the
difference between the poor way of doing it and the best way of doing it stretches out
and becomes far greater at the upper end than at the lower end. Most people would
hardly believe anything could be done at that lower end.
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I want to tell you the application of it in a practical way and a very small way. We
moved from out in the valley below this house 13,000 yds of earth that the house and
garden stand on. We had to do it. Having started at it and the plans being all laid out, I
carried it out. We could not get a contractor that would touch that for double the price
we did that work for. We did it on that same task plan. I will explain how that was done
on a small scale to show you the difference on cheap labour that exists there. It exists
higher up, and if it exists in the upper and lower ends it must exist along that line. We
found out just what a horse will endure, that is part of our business, what percentage of
the day he must haul with such a load, how much he can pull, how much he can rest.

We had a lot of scoops. We figured that out with a scoop from such a place there up
to the landing up here, how many trips an hour that horse must take. We said, “Now,
we will have nothing but first-class horses, and will fix a task that will drive any other
horse off the job”. We started with an ordinary day’s work. The first time we fixed our
task every horse played out the first day but one. Only one was fit for anything. We got
another set of harness on and selected until we got a full set of horses that were doing
that job just as easily, because they were good horses suited to heavy draft. Of the
other horses we had, some looked all right and some did not. That weeded them out.

Then I went to each driver. Of course, we bought a driver and horse for so much a
day. I said:

Whenever you do this task you are told to, you get a cent an hour for every hour to be given to
you, and if you do the full ten-hour task every day and every hour right, we will give you, at
the end of the day, another 15 cents, so those men earned 30 cents bonus extra a day, the boys
that drove the horses. That extra bonus was handed to them as they went off the place every
night. That was their premium for obeying orders. There was a man there to watch them and
hand them tickets as they went by. They knew what they were doing and he knew what they
were doing. Man and horse when they got through an hour’s task, were immediately sent
under a tree to rest. Both man and horse were made to go and rest. They could not stand more
than that for a day’s work if it was a proper day’s work for the first-class horse. They were
roughly astounded when they were ordered to get off the job and go and rest. “I want to get
my bonus”. We will attend to you and see you get the bonus. Go over there, you and your
horse, and sit down.

We put up a little bench for them under the tree, and a place to tether the horse. The
horse had his rest there. By that scheme we did three times the work we were doing
before, and twice the work any contractor would do. The latter part of the time there
was a contractor here every day from somewhere to see this thing going on. They all
agreed it was a very big day’s work, and also that this man we had giving tickets was
fool business, all nonsense. It was a fine idea, but to pay a man to give out tickets was
nonsense. I said, “How are you going to do without?” “I don’t know, but I would not
have any such thing”. We had four bosses to handle between 20 and 30 men,
high-priced men, who stood around with their coats on running those men. Our profit
was enormous over the payment of those men’s wages. There is the task idea applied in
a very small way:

You do not know how much it cost you per yard?

It cost us not over 15 cents a yard for the long haul up the hill. We did not get a bid of
less than 55 cents for that. We could not have done it except with the task idea. It is not
that we are smart and know an awful lot. Any man who starts in with that task idea
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must know these things. Either you do not have the task idea and do not apply it, or
you must know things other people do not know. You must know things that are in
those people’s heads by a sort of rule of thumb. You have to get out of the rule of thumb
stage and into the exact knowledge stage. I am saying this for the purpose of proving
to you what there is in the task idea, and why it must be superior.

Now I want to step up a little from the lower end and go up higher on the scale. Take
a machine works that builds work over and over again, a simple kind of machine work,
a very elementary kind, say, for instance, the Yale Lock Company. In their hoisting
department, they made hoists of the same design for nearly 20 years. There is a job
done by 300 workmen year in and year out, the same man making the same parts.
I have known Mr Towne for many years. I will go into a good many details to show you
at that level by the task the difference from the other is so much better. Mr Towne is
very determined, one of the most determined men I have ever met. His success in
business is due to that. He has swept obstacles aside and built up an enormous
business out of nothing. He had the premium plan there. In fact he was the inventor of
the premium plan, the first man that started it. He tried a number of labour schemes in
his works, tried them out, and became a good deal interested in our scheme. Finally, he
came to me and asked me if I would not send one of our men to help him. I said:

No, we never will do that. We cannot send a man to help. We can send a man to do it or let it
alone, but we have a certain scheme of management, and in order to make it a success we
have to have certain human mechanisms in there. Our mechanism differs from the ordinary,
and we cannot allow you to be the judge as to whether the new mechanism we are putting in
there is right or wrong. We have to be the judge. We take the responsibility and guarantee
results.

He said, “You would not come into my works and tell me how to run it?” “No, in many
respects I would not, but when it comes to the organization of that work we must show
you what organization you have to have. We are the judges, not you”. He said, “I never
will consent to that”. I said, “You must remember I never asked you for any work, or to
employ any of our fellows”. He said, “No, you did not, but it is ridiculous”. I said:

That may be, but if I ask you to build me a Yale lock you build them standard. If I say I have a
very peculiar house and I want to be the judge of the hardware that goes in there, you have
five tumblers in here, I want you to put a sixth one in, what would you say? “I don’t build that
kind of lock. You have to go somewhere else”.

“Yes”:

You have come to me and asked me to send somebody up to help you with a certain state of
management. We do not put in anything but one thing. We deliver a certain kind of goods,
that is, goods we know how. We have the same right to say that as you have in building locks.

“Yes, but you can’t come in and tell me how to run the works”:

But if you want us to we have to have the final say as to all essential matters in management.
We won’t tell you what you are going to build or how to build it, but when it comes to the
human machine that does the managing of your works, we will have to have the say, and no
one else can have any say. Our word is to be final. When it comes to initiative, whether this
kind of mechanism in management shall be used, our word goes and not yours.

He said, “Then your man will never have anything to do with the Yale and Towne
Company”. I said, “I knew that before you came here. I did not ask you for a job. I know you
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are a very determined man to say the least. I knew you would not believe any such thing”.
He said, “It is very unreasonable. No one believes in it”. I said, “I guess they do. I have been
at it a good many years”. In about six months he came back again and said, “I am pretty
nearly prepared to accept those ridiculous terms of yours, although they seem to me
wrong”. I said, “How is that?” He said, “I believe there is a great deal in your scheme of
management and, if we cannot get it any other way, I am pretty near prepared to say we
will accept the terms of your friend. Will you send Mr Barth up?” I said, “I will ask him to
come up. I have no more to do with him than you have. I have no pecuniary interest, no
other interest than that of a friend”. Barth went up there. Towne said:

Now, Mr Barth, I want you to go into our hoist shop and tell me whether you can do anything
for us. You realize we have been working at these same hoists so many years, and have had
this department with the same men in it practically, the same machines and methods. You
must realize we are down pretty fine. I doubt whether you can do anything for it.

Mr Barth said, without having seen it, “We can double the output of your hoist shop”.
“But you have never been in my shop”. “No, I don’t have to go in. I can tell you that
without going in”. “That is the most arrogant thing I ever heard said”. “Well, you asked
me something. I tell you we can double it sure”. “You can’t know without going in”.
“Yes, I do know. There never has been a place I could not double the output”. “That is
about the most conceited thing I ever heard a man say”. “Well, it may be conceited or
not, but I tell you a fact”. “Come out into the shop”. They walked in the shop. He said,
“Now, Mr Barth, having been in the shop, do you still say that?” “No, I have changed
my mind. Certainly we can do two-and-a-half or three times the work”. “Well, you
know you make me lose confidence in a man who talks that way. It is blow hard. It is
bragging. Really you injure your own cause”. “I don’t care if I injure my cause or not.
You asked me a question. I have answered the question”.

Barth said to Mr Towne, “Wouldn’t you like me to show you what we can do
somewhere?” “How can you do it?” “I can take any one of your machines here and
prove to you we can do at least what I say, double the work”. “Would you be willing to
do it?” “Certainly, any machine in your place”. “Mr Barth, you must remember our men
have been working on these machines for years, are used to them, used to the jobs, and
it is saying a good deal to say you can do twice as much work”:

No, it is not. I will take the machine. Now, Mr Towne, I want you to be right here. Come out
with me and we will write down together just what you are doing now on this machine,
because we find that almost every time after we have increased the output of a machine
the other liar comes up and says, “When you took data here before we were not doing what
we ought to be. We slipped off for this or the other reason. We generally do just what you do
here”. That is almost universal; liars say they are doing as much as we ever did. We won’t
have any of that business. We will write it down now. Ask your man here if that is what he
usually does, and we will write it down.

Everything was written down for a lot of jobs, one after another, all conditions written
out. Then Barth said:

I will show you. I have a series of slide rules which embody everything that is necessary to
study a machine of any kind. That one has everything to do with the quality of metal you are
cutting, cast iron or steel, hardness, cutting speed, pressure required to do it, and everything of
that sort. This one has to do with the pressure required to drive the tool with different speeds,
different depths of cut, all the conditions you can meet with in any kind of machine work.

Transcript

231

D
ow

nl
oa

de
d 

by
 A

ca
de

m
y 

of
 M

an
ag

em
en

t A
t 0

7:
53

 0
2 

A
pr

il 
20

15
 (

PT
)



This one has to do with everything connected with belts of any kind or description.
Any problem seen in a belt is solved with that little slide rule. This has everything to do
with gearing. Taking those four together you can analyse very rapidly any machine you run
in any machine shop, without the slightest trouble; put it in there, run it through that, and in
a few minutes do what otherwise would take a day or two of calculation. They are gotten up
especially for analysing the work of a machine shop. That is part of our business. That is
part of the art of running a machine shop. Anyone who runs it according to the task plan
must have these data. This applies not only to machine shop work but any machine driven
by belt power or gearing. There is a method of analysing any machine that comes along,
anything connected with a machine.

I am merely showing you this to, in a way, justify what sounded a very conceited
statement, to state that a man can take a machine he has never before seen and know
more about it than the man who has been running it for many years. Such a statement
is so sweeping that people will not believe it. I am trying to show you why, in a broad
and general way, that is so.

Barth studied that machine and wrote a prescription for it, that is, that he wanted
such and such pulleys put on the main line, such pulleys on the countershaft, such a
belt down of such a width, and so forth, a slight alteration in the feed of the machine,
and wanted a tool of this shape and size got ready for this machine to be put in and
treated in a certain way. He said:

Now, Mr Towne, if you will do this for me I will make one of my slide rules to fit that machine
and come back and take the data with me. That is the slide rule we make to run the machine by.
Those are for speeding machines, analysing machines. This is one I make to run the machine.
Every lathe, planer, and so forth, has one of those made.

Barth went home. He would not make quite so elaborate a one for that purpose because
that was merely to demonstrate to Mr Towne’s satisfaction what he could do with the
art as against years of rule-of-thumb experience. There is the test between perhaps ten
years of rule-of-thumb experience and knowledge which comes from the art of cutting
metals. Before he went away he made a prediction, “Mr Towne, I am going to come
back here in a week, and I will find this machine won’t be speeded as I have told you”.
“That is ridiculous, Mr Barth. You have said more insulting things to me since you
have been here. I never met a man who in the same space of time said as many
insulting things”. Mr Barth said:

I am simply making a prediction. I hope I am wrong. I will tell you why we teach that when a
man receives an order he is to do that very thing that he is told. That is the task idea.
Whenever you give an order to any one of your men that man instantly says to himself,
“Mr Towne wants that done. That is doubtless a good idea. I will go him one better on that.
He wants this thing speeded up. He does not know the extent to which that can be done. I will
surprise him by giving him something better than he knows about”, and instantly, any man
with any kind of initiative under the old plan of putting it up to the other man, for that is what
it does, instead of carrying out the order, invariably does something better.

Barth was perfectly safe in predicting it would not be done. He came back and
everything was different. He had ordered a 22 inch pulley up there on the main line.
They put a 24 inch up, and so on. He ordered a belt 3 and a half inch wide,
a one-and-a-half ply belt. They had put on a 4 inch-wide belt and two ply. He brought
Mr Towne out and said, “I made a prediction to you which you seemed to be very much
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insulted about. I want to show you what happened here”. He told him all those things.
Mr Towne said, “Isn’t that better in every case? Haven’t we done better than you said?
Haven’t we put more belt power on than you wanted? There is nothing you can
complain of”:

No, I cannot complain of anything except that you have had the impudence to ask me to do a
full day’s work for you in making this slide rule here, and then you make me out a liar,
because you put up a countershaft here that lies every time the slide rule is put here. This is
based on a belt that will pull and will not curl up. You have put me to the expense of making
this, and then you do that which will make it lie every time. Every time this thing tells me
anything with that machine it lies. I am the injured party, not you. I am going right back to
Philadelphia. If you write to me personally that you have changed that thing and put it up to a
hair’s breadth just as I said, I will come back. Until you do I won’t put my nose in your place.

He left and came right back.
I am telling you that to illustrate the difference between the two. With the task idea

things must be exact. A man must do as he is told, or you do not get results. One thing
is an exact science in a way. In the other thing someone else uses judgement. It is
merely one of many illustrations of the radical differences between the two ideas.
There is a tremendous radical difference between them.

They are not comparable ideas at all. They will not live in the same establishment
hardly. You cannot use some things about this idea that are good mixed with the other.
Oil and water will not mix. The whole philosophy of the thing is different. I want to
explain why that is. It sounds like a curious statement that a man working on a
machine for many years would not know as much about the machine as Mr Barth who
never saw the machine, but when you consider, from a mathematical standpoint, that
in these cutting mills for a machine handling that simple lathe there are 12 different
variable elements and that those are extremely intricate elements, not simply little
things, the formulae that govern those elements are intricate laws. The mathematical
expressions that properly represent them are more or less intricate and there are 12 of
those, and every one of those 12 has its effect in the proper answer to the problem.
When you consider all that you can see why the man who does have a fair knowledge
of the relative influence of every one of those 12 variables, and who makes an
instrument which takes into account all of those 12 variables, can do something which
the other man who has been on it from year to year cannot do. In other words, the man
who has been there for years has not one chance in a thousand of hitting the one
condition which will do the greatest work. You can see it by this instrument here. All
you have to do is to study the facts here. He never hits it. He is always a way off.

As you go up the scale and get towards the upper end of the line, the art then becomes,
instead of being comparatively simple as it is with labouring (and with labouring it is
quite an art, as I have tried to tell you), it spreads out so much more rapidly, the art
becomes so much greater, that the man with personal experience and dexterity is not in it
for a minute with the man who knows that art. That is true in all lines. We have to do with
many kind of works, from the paper mill, or the pulp mill, which is even coarser than the
paper mill for that is a uniform product year in and year out, wood pulp and paper, into
the works that turn out rolls and castings of steel and cast iron, blast furnaces and that
sort of thing, which is a uniform product again, down to very elementary machine works
of the most simple kind where they do the roughest kind of heavy machine work, switch
work, heavy, rough, coarse machine work, up to such works as an elementary shop like
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that hoist shop in the Yale-Towne Company, and shops where they make parts of
bicycles, balls and that sort of thing, and little forgings works, then textile works, that is
to say, cotton and bleachery. Gaunt now is on a very large bleachery, devoting his whole
time to that. He has been there three years now. I am giving you this range merely to
show you the large variety to which it goes. Then comes the upper end which is very
difficult. That is the miscellaneous machine shop. That is the most difficult thing I know
of, a place in which they do repair work, or like the Midvale Steel Works. They take
miscellaneous orders for castings or forgings that have to be machined. They never
see another one like it. That one is made, and they never see another one again. Little
forgings have to be rough turned, a little crank for such a set of engines. That is by far the
most difficult work because it is never repeated. I do not know any work as difficult to do
as a highly wrought machine work of that sort. I want you to go and see the organization
of one of our machine shops in the city, just to see our part of the mechanism, the way the
thing works, to show you something you will not believe. There is nothing but seeing
will prove, and I would like you to see the works of the Tabor Company, the Link-Belt
Company and its character of product. Every job is different from the other. They do not
make machines at all, so to speak, so that that is a much finer shop but not so good an
object lesson as the Tabor Company. There they made a good variety of machines.
I would like to show you the scheme for doing that, and then tell you the history of that
company which is pertinent to the matter. In that company they had 126 men before we
started to organize, with three bosses, a superintendent, a foreman and an assistant
foreman. That is perhaps usual. Now they have 96 workmen in the same place, with
26 bosses. Some of those 26 are men who do not work with their hands on machines, do
not turn out products, men who are there as helpers and assistants and teachers, if you
choose to call them such, planners, clerks, 26 men with only 96 workmen, as against
126 workmen, with three heads. During four years they had lost an average of $24,000
a year in that company under the old type of management. Under the new type of
management they are earning over 100 per cent a year profits. Under the old type of
management they turned out about $12,000 worth of work a month in the best year they
had. Under the new type of management they are averaging $30,000 a month, and can
turn out with that same force now and have turned out $36,000-40,000, and could do
$60,000 if they had the work. There is the history of one little company at the upper end,
because that takes about as elaborate an organization as we have anywhere. It is as
elaborate as it is at the Bethlehem or Midvale Steel Works in type. The same functions
have to be done. There, every workman has eight foremen over him every day instead of
one; subdivided foremanship, functional foremanship, instead of the old type of a single
foreman to explain the work to him, it has an elaborate organization at that end.

Now I want to show you this one little machine. Here, are some of these formulae. This
art of cutting metals we had to develop in order to make that slide rule. We had to make
that slide rule in order to give a day task to our men. This is described in a paper I had to
write for the American Society of Mechanical Engineers as a president’s address, and
I wrote this merely because it was something that was of some use. I am no good as a
speaker. I wrote this because I had to write something. That formula is expressed by those
lines there. The spacing apart of the lines on that thing there will give you that formula
plus this. This is a formula capable of logarithmic expression. This is a logarithmic slide
rule which simplifies the thing. Every one of these formulae which we have developed in
the art of cutting metals is capable of expression on these slide rules. We were 26 years
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working on this, developing this art, not that we were especially interested in the art of
cutting metals, but that having to run a machine shop with the task we had to have this
information. That is the art of cutting metals. We did not investigate that because it was
amusing to do it, or because it was scientific and interesting investigation, but because we
had to run machine shops, and we had to know more than our machinists knew. I did not
suppose when I started it that it would take me over two years to get there. We have been at
it 26 years. That was developed 20 years after we started. In the meantime, we had had the
use of this in many ways, and this is the final development. This has not been improved on
after 20 years’ work. You want to know how long your tool should last without being
ground. Suppose it is an hour. If ten minutes you go faster, if 20 minutes slower, say it is an
hour. You settle on the depth of the cut. You are going to take a quarter of an inch. Move
that down until “quarter inch” is opposite “one hour”. You settle next the quality of metal.
Say it is cast iron, medium quality. It takes anything from the hardest to the softest metals
in a machine shop. That is the third variance. The diameter we are going to turn we will
say is 10in. Slide that along until that is opposite class 13. That sets it for the art of cutting
metals. This is for operating the machine. That is running. These are peculiarities of that
individual machine. That machine is a very fine lathe that will cut with four tools at once.
Say you are cutting with two tools, taking a quarter of an inch each – that is set there, next
class 12. This is for pressure here. Those lines are divided into hardness of cut. That is not
in proportion to the pressure on the tool. There is very little variation in pressure, but a
great variation in speed. We try this again. Say, “10 inch” is opposite “13 inch” – this has to
be put in the hands of a common machinist who knows nothing about mathematics. How
is he to find what speed to run at? He sees at once that his speed lies in that little space there.
That is the only place for him to use, because this is vastly inferior, and it does not take
much common sense to know you want to take a coarse feed and move the metal fast. That
shows you how imperfectly designed our finest lathes are. It is limited to that little bit of
economic range. There is the art of cutting metals as it ought to be. That graphically shows
how poor our lathes are in comparison with what they ought to be. The man has picked out
this particular machine. He has two drafts on the countershaft on the main line. Then he
has plain gear, back gear and triple gear. This is a triple gate with two speeds. “F” means
fast speed on the countershaft. “A” means triple gear. He wants to find the very best way of
running that particular lathe. All he has to do is to pick out the thing here opposite the thing
there and he has got it. “4 A F” is right opposite “4 A F” there. That tells him the very best.
That is all that man has to do. There is a thing with 13 variables in it solved as quick as
that. That will narrow him down. He knows at once he has to use a feed of 5/16 of an inch,
fast countershaft speed, and triple gear, in cutting. I am merely illustrating why, at the
upper end, it is much greater than at the other. That is why Mr Barth could go into
Mr Towne’s works and take the job and clean him out. Mr Barth, when he finally ran it,
never did less than two-and-a-half times and as high as nine times the work done on that
job that was controlled and set up for him by Mr Towne:

On simple work, do you people estimate the day’s work, and add your percentage increase of
wages to what the man has been getting and then divide the day’s work into the increased
wages, and then pay him so much per unit?

We tell him, here is a task:

I mean, for instance, on handling pig iron?
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All those men were told was, “Your rate for this is three cents a ton”:

That would make them handle 47 tons to earn $1.85 a day?

Yes, sir. “If you don’t earn that $1.85 you can’t stay with us”. We laid stress on earning
$1.85:

Do you not have any trouble with workmen who do not earn as much?

They do:

Can you get workmen?

Yes. It was right in the midst of the most busy time in steel work, and we had our
pick the whole time. We had not the least trouble, because they always want to get
60 per cent more wages, and will come from all your competitors and work for you.
They were trying to find whether they were high-priced men or not:

Have you had that experience with workmen in close trade unions?

Everywhere. Trade unions do not bother us, simply because we have something better
for them when we are offering them higher wages than they can possibly earn
elsewhere:

For the same kind of work or production, is there any relation between the amount of wages
saved and the cost of the system, the supernumeraries?

I can tell you that in general terms our workmen earn from 33 to 60 per cent more
wages than they got before, and we can turn out two-and-a-half to three times the
output. You can see the balance of that lies largely with the company:

I have no idea of the cost of running the system.

You have an idea when I tell you it took 26 men to run 96 instead of three to run 96.
Figure out how much wages you have to pay for that. Suppose we do three times the
work with those same men, and you see the balance still lies very largely with the
company:

There is not any fixed ratio, is there?

It depends on how badly your company was run before and how well it is run now.
There is no ratio. Companies are run horribly, middling well, and all kinds of ways:

It depends on how adaptable the manufacture becomes?

We never have made a failure in it yet in any business. It is applicable to any business
under the sun.
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