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year than I am doing this year.” He sald, “I suppose
you know who IT'am?”
““No.

, “I.am ‘Old Man Sharpe,’ at the head of the Brown
& Sharpe_Company of Providence, R. 1.”

Now this simple:idea has been enough to build. up
and keep through two generations the great Brown
and Sharpe Company at the head of all the companies
in this ‘cotmtry who are. doing accurate work, and
probably no finer work, on the whole, is done in auy
company throughout the world. +

Remember that the kind of engineering that is most
wanted is that which saves mioney ; that your employer
is first of all in business to make’.money, not to do
great and brilliant things, and he wants you to help )
him in making money,|rather than in doing great and
brilliant things.
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add a number of additional furnaces to the meltmg
department. The flues leading to the chimney of:
this departmént were so located that it was very diffi-
cult to build a new chimney which should have suffi-
cient capacity. to run the old plus the new furnaces
without tearing down the old chimney and locafing
the new one in its place. This would metessarily
invelve a loss of at least one or two months in til&](:.
It appeared to be¢ impossible to ac(d to the height qf‘
the present chimney, because, years before, its founda-

tion had sunk unevenly, and the chimney was leaning

over so far to one side that its céntre of 'gravity was
barely within its base. i

There was one young engineer, however, who rea-
lizing the seriousness of ‘a stoppage of two mionths,
proposed to build another chimney, on top of the
first .one, leaning back in the other directign, thiis~

In a large estabhshment which had enlarged very rbringing the centre of gravity of the new chimney

x'apxdlyx but without a plan which was originally care-
fully laid out, it became a matter of the greatest
difficulty”to lay out. tracks which were capable of
takihg care of the traffic, iricoming and-outgoing, and
* also between. the various departments. The problem
of Iocatibng these tiacks was given in succession to the
three best enginee}rs in the establishment, men who
were finely educated and experienced engineers. Now
laying out tracks |is a distinctly monotonous and un-
mterestmg piece of work, with no ‘glory in it what-
ever, and whether each-of these men did their ‘best
or not, at any rJte they one after dnother gave up
the problem, anq said that the buildings were so
located that it was - practically impossible to make a
proper lay-out- othhe tracks.

In the draftm%' room was a young man who had
merely an ordinary .school, education, in fact, very
little of that even, who was working makmrr cheap
drawings, tracings, etc. He saw these men try the
problem one after another and give it up, and after
they were through he applied to the. siiperintendent
for permiskion to tackle the track problem. The
superintendent said, “Why certainly, my boy,. go
right ahead. Do what you can.” In about three
months this young man had laid out the. tracks so
as to solve-the traction problem in a complete and
satisfactory way. And this is the incident that started
a manon his upward career who I am sure you would
all recognize as certainly the combined engineer and .
‘machinist who has made the largest pecuniary success -
of anyone in this country.

In. another establxshment it became necessary, to

raised to twice its height back over the centre of the
foundation. He carried out this work without even
stopping the furnaces for a day. ‘He raised a \false
sheet iron chimney above wheré the workmen were

building all. the' time, so ‘that they -could build the E

new chimney with the smoke continually coming out
of the' top of the old one.
Now, neither laying outitracks nor adding to the

top of Aa‘n old chimney are very brilliant or original

feats of engineering, and yet they marked the im-
portant events which led to the success of two great
engineers.

There is one rock upon which mapy a- brlght and
ingenious man has stranded, and perhaps the greatest
temptation to the engineer who loves his profession
is that of indulging his inventive_ faculty. Many of
our brightest men practically. spend their lives in
worrying over the great improvements and inventions
which they have in their minds, and they squander
all of their own and their friends’ money in trying
to make them successful in a moneyed way after
they have been perfected. .Now for the average man
no invention can be looked upon as a legitimate in-
vemmn which is not an improvement on mechanism
or ‘processes or appliances which are already in exist-
ence, and which are successful. It is thoroughly
illegitimate for the average man to start out to make
a radically new machine, or method, or process, new
from the bottom up, to do things which have already
been .done in the past. Legitimate invention should
always be preceded by a complete study of the field
to see what other’ people have already done. Then
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some one or more defects|shott 31 be clearly recognized
and analyzed, and it is entliely legitimate ' for an
‘engineer to usé his mgelety and his inventive facylty
in remedying these defecﬁs, anq in adding his remedy
to the existing elements of the) machme or the process
which have already been| fou d to work well. Any
other invention than this, shofild; be looked wupon as
illegitimate, since it is alnjost gire to waste the money
of .your.employer, as well 4s Jour own, and to result
in partial, if not complete; disgster. Throughout the
manufacturing world there exjsts a proper and legiti-

mate suspicion and dislike for ffthe man who is. forever
.coming forward with new anf] ‘radical improvements

and inventions. Let me |givefyou one illustration of
legitimate ‘Invention. '

There was a machine, a Mrge number of which
were in common use, and of hich there were many
designs and types used| all [bver- the world. This
machine was of such-a Txatm that it battered itself
to pieces. Almost all o ‘its parts broke. There was
3_young engineer whd had njany. of these machines
to use in his manufacturl‘ng diipartment, and who de-
cided to try to build a maching that wotld not batter
itself to pieces.. He spent on ?@r twoyears in collect-
ing, from all over the worldjf“ ata about the various

- machines that had been { esi%ed until. he found in-

stances in which some one of the parts of each of the
various machmes of dffferem -designs had never
broken. He'then copied thei‘deslgn of each of the
parts which had not br l(en,st collecting one element
from one machine, auothe‘r from another, another from
a third, etc. There was, how}ever one portion of the
machine of which he could ﬁxild o single inst fice .of

La design which had not, at sor e time or other; broken.

He devoted his special éner % and ingenuity to the
study of this element, dnd nally evolved what he
believed to be a prmctple‘whlm Wwould prevent it from

breaking. He then constructéd a machine containing-

all of the parts already exlstmg which had not broken,

plus the one of his own ‘desigh, and patent, which he

believed would not bre'i‘ , and 4s a result obtained

a machine which lasted| for! many years without a

singlé break-down—the Jﬁrst mstdnCe of its kind in
the history of that art. {And thls furnishes an illus-
tration of what may be callul thoroughly legitimate
invention.

Don't kick, certainly dpn’t 1\|ck unless you are stire
of accomplishing your result. | Your kick, in perhaps
nine cases out of ten, will result merely in aggravating
your employer, whether }t is just or unjust, and your
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common-sense should tell you that it is foolish to ag=
gravate him unless some good is to come of. it. '

William Sellers ranked undoubtedly in his time as
the most noted engineer in this country. It was my
good fortune to work under him for several years.
During this time I was badly treated ‘by one of the
superintendents who was over me.. I stood it for a
long time, and then decided to go to Mr. Sellers about
it. 'He listened and agreed with what I told him,
and then turned to me, almost laughing, and said,
“Do you know that all{of this impresses me with the
fact that you are stl)/a very young man? Long be-
fore you reach my age you will have found that you
have to eat a bushel of dirt, and you will go right
ahead and eat your dirt until it really seriously inter-
feres with your digestion.” | .

Does all of this sopnd humdrum and commonplace ?
Yes, it does, but remember that I have been trying
to.point out the implements and ‘methods which are
to be used “in obtaining success, and that implements
and methods afe almost always commonplace. But
back of this each engineer should have, at all times,
the hope, the ambition, the determination, to do great
things; to do things which shall leave the world the
better for his having lived in it; to do things which
shall bring him into the front rank of his profes-
sion; and then to take at least one or two forward
‘steps in his chosen line of work. It is the pleasure,
the joy and the delight in doing this, more than any-

,#thing else, that leads us to become ‘engineers and

that keeps us cheerfully at work, in spite of repeated
disappointments.

In your desire.to do great things, however, do
not try for the impossible. Let your common-sense
guide and control your ambition. Don’t try for per-
petual motion; don’t look for a diamond mine in the
coal fields of Indiana; don’t make a machine to fly
to the moon; but keep your eyes wide open all the
time to see and clearly recognize defects in the ma-
chines, apparatus ‘and -methods that are immediately
around you, and in the line of ypur regular duties;
in those machines and processes which you under-
stand best, not in someone’s else field that you' don’t
understand.

Next, clearly «lefine this defect .and if.possible de-
scribe it in words. Then use your ingenuity to find
the simplest possible remedy for it. !

And lastly, your corimon-sense to see how, under
existing conditions, the remedy can be applied \\1th
profit to your employer.




