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QOANTXFICIFED 15 DEF@®
1. BENTH 9. t& #
Constructive Discontent. Enthusiasm.
2. HEHRIFREH 10.88 8 #
Criginality or Vision. Persuasiveness.
3. = = 11. ZWFB.EEZODER 5RHR
Courage. Perserverance, or Determination to
4. SPMS Overcome Obstacles.
Specific Knowledge. 12. TRILF—
5 — ﬂg m E:& Energy.
General Knowledge. 13. 1Z97547
6. % # H Initiative.
Analytical Ability. 14. —€7DtE/RX
7. % & H Sense of Humor.
Ability to Synthesize. 16. & [
8. = o Co-operativeness.
Common Sense.

1,388 TRE (Constructive Discontent)
To do original work requires not only ability to see the shortcomings of the present but also the urge to better it that is
“internal electromotive force” or “voltage.” No “voltage” -no progress.

2. MBIHR(E. WA (Originality or Vision)
That the urge, or “voltage,” resulting from constructive discontent may be of use, it must have not only the proper magnitude
but also the proper direction Originality--the ability to free the creative imagination from the confines of mental habit, of
advice, and even of instruction, so that new possibilities can be visioned--is therefore necessary.

3.8B% (Courage.)
To think, free from one's own mental habits--that is, free from previously conceived conclusions--requires mental courage.To
express and pursue new views requres moral courage or courage of conviction. The more radical the advance, the more
courage is needed to “stick out one's neck.”

4. 5P (Specific Knowledge.)
The first, and most difficult step in the process of invention is to find a problem.
It is common to hear, particularly from younger,men, that they “would rather work in a new field (Like television or aviation,
because in such a field there are more opportunities for inventions) than work in an established field (Like transfoemers, for
these have been manufactured for a matter of 60 years).” With respect to one established field, the facts are these: There are
over 2000 pages of detailed instructions on how to design, build, test, and ship transformers.
Are these pages hindrances or opportunities to inventors? The answer is in the man and not in the pages; because in the course
of a year some 300 pages are revised, intoducing new and better ways designing, building, testing, and shipping transformers.
Evidently some individuals find in these pages a challenge and an opportunity. The same ia true of all other apparatus, devices,
methods, etc.
To find a problem is a problem is a problem in itself, and one of the important factors that helps its solution is the thorough
knowledge of the specific field in which one is working.

5. —#&4# (General Knowledge.)
One of the most prolific mental processes resulting in invention is the recognizing of similarity or contrast between the answer
to a problem on hand and a phenomenon that is known. The diesel engine, telephone, phonograph, and microscope are
examples of inventions that were conceived in this manner.
It is for this reason and not “Lady luck” that minds whick can find and cherish problems make “fortunate” discoveries, by
“browsing” through their store of diversified knowledge and experimenting with a wide range of phenomena. General
diversified knowledge therefore is essential.

6. 9t (Analytical Ability.)

With the five foregoing faculties in force, the ability to resolve a problem into pertinent components and appraise their
significance is naturally required.
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7.

o.

57 (Ability to Synthesize.)

It is fact that many minds of extraordinary analytical ability lack the faculty of putting together things or ideas, to get new and
useful results. Yet this function is, one of the most important in the entire act of invention. Synthesis must be considered,
therefore, as a separate and distinct faculty.

.H# (Common Sense.)

Without common sense, as a guide, one is likely to spend effort, time, and money entirely out of proportion to the ultimate
benefit that can be reasonably expected.

Out of proportion in either direction--too much or too little.

Without common sense one may find a problem insurmountable by paying, from the beginning, too much attention to too
many details, thereby making an equation or conception of a structure too complex to deal with or to comprehend.

However, many good ideas and apparatus have come to grief because, in the proper stage of its development, not enough care,
knowledge, and ingenuity were displayed in solving some of the “details.”

We sometimes say with a subconsciout sense of superiority that we “asked Mr. So and So, to attend to the details.” The fact
of the matter may be that we ourselves are actually incapable of solving them, even if a perfect opportunity were given.
Therefore, it is a serious case of injustice to details and to those who solve them that the general interpretation of the word
“details” belitties and hides their importance.

Since large apparatus commonly contains several thousands of originally separate pieces, details are to a designing engineer
what ficas are to a dog-- each requires, individual, undivided attention; if neglected, they make life a misery. Fortunately, one
need not pay attention to the “fleas” of the “fleas,” provided someone else has paid his “undivided attention” to them.

It should be noted that outside of Constructive Discontent, all other faculties mentioned can be classfied as metal.

Experience shows that there are some seven more temperamental faculties that are rqually indispensable.

&% (Enthusiasm.)

In many cases, obtaining a new result requires personal risk, hard work, long hours, sleepless nights, exposure to criticism and
sometimes ridicule. The fiame of enthusiasm created by the goal and fed by undying considered optimism therefore is
indispensable. The basis for such optimism rests on the common experience of resourful minds that when one is in difficulty he
is about to invent or discover a way out. Generally. the way out becomes the better way of doing it anyhow.

10.8#875 (Persuasiveness.)

11.

Failure to achieve new results seldom can be due to the lack of authority, because a right idea, properly presented, carries
with it the necessary authority.

Persuasiveness or “salesmanship” --the ability to obtain co-operation-is therefore necessary. However, a man who fails to
“sell” areally good idea is at fault no

more than a man who fails to “buy” it.

PN, BEZDDEASRE (Perseverance, or Determination to Overcome Obstacles.)

From the time a new way of doing something is conceived to the time of its final materialization is almost always surprisingly
long. For example, statistics of important inventions made by individuals without the backing of large industrial organizations
show that it takes 30 years, on the average. Even within the leading industrial organizations, it often takes several, years of
continuous effort. Therefore, where perseverance is lacking, excellent ideas generally die at their conception.

12. T )F— (Energy.)

The general experience shows that the road of technological progress can not be traveled in an armchair, even if on casters.
Much walking, talking, traveling, and physical efforts of many kinds are required in the process of invention and reduction to
practice. Physicai energy and mobility therefore are necessary.

18. 4= 75«47 (Initiative.)

With all the 12 preceding faculties present, an invention may still get no farther than an idea or a sketch unless initiative also is present.
Sone body must “start the ball rolling.”

14. 1 —F7 Dt (Sense of Humor.)

In research and developmental work one must be prepared for many disappointments, misunderstandings, frustrations of
hopes, reverses, even “unhappy endings.”
Therefore, an inner sense of humor--or sense of relative values--based on tolera-nce, sympathy, and life philosophy, is highly disirable.

15. %@ (Co-operativeness.)

As no accmplishments of much importance are achieved single-handed, the co-operation of all co-workers is essential. It is
generally obtained through the fundamentals of discipline. However, the natural tendency to co-operate is so highly desirable
that men less able in other respects often attain greater personal success because of their outstanding talent for co-operation.
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Photon is our business.

First on idea, Next a goal,and Finally a way.
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