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Higher Endeavor i Science

THE ADDRESS DELWERED AT THE LAYING OF THE CORNERSTONES OF THE CHEMICAL
LABORATORY AND ENGrNEERING BUILDING oN May TWELFTH

'

Bv MICHAEL If PUPIN

Profe::or of Electro-Mechamcs, Columlna Umver.nty

HILADELPHIA, Princeton, and

Menlo Park are the beginning, the

middle, and the end of a tiny bit of
territory which is the cradle of American
history. No other spot in the vast territory
of these United States reminds us of.so
many great historical events. No names
of Americans remind us of so many great
events in the history of American Science
as the following names: Benjamin Frank-
lin of Philadelphia, Joseph Henry of
Princeton, and Thomas Edison of Menlo
Park. Just as the achievements of the Con-
tinental Congresses in Philadelphia and
Washington’s victory at Trenton and
Princeton laid the foundation of these
United States, so the scientific achieve-
ments of Franklin, of Joseph Henry, and
of Edison laid the foundation and added
some of the superstructures of earlier
American Science.

The tiny State of New Jersey and the
tiny strip of its territory on which we are
standing today can justly claim the lion’s
share of the glory of these great achieve-
ments.- The Battle Monument here at
Princeton, speaking in accents modulated
by the chisel of Macmonnies, tells a story
of a great victory; these buildings, the
cornerstones of which we are laying today,
will be monuments which will tell a won-
derful story of great achievements in
American Science and of a victory which
was one of the crowns of these achieve-
ments. This victory, just like that of the
battle of Princeton, was won right here
in Princeton. It is seemly that on this
memorable occasion I recite a bit of this
story.

Prior to Franklin’s time the natural
philosopher riveted his atténtion upon
electricity at rest. Franklin's discovery
that lightning is a motion of electricity
revolutionized the mental attitude of the
natural philosopher of Franklin's time,
and motion of electricity became the fa-
vorite subject of his inquiry. Just as dur-
ing the century preceding Franklin the
genius of Galileo and. of Newton had re-
vealed a new universe, the universe of
matter moving in obedience to simple
laws, so during. the century which Frank-
lin’s” discovery maugurntcd 2" néw uni-
verse was revealcd, it is the universe of
electricity in motion-obeying simple laws
of electrical action. The discovery and

formulation of these laws are the greatest

scientific glory of the century which began
with Franklin’s discovery. Joseph Henry’s
discovery of the-inertia of. electricity is
one of the greatest contributions to the
glory of this remarkable century. His
great electro-magnet which gave birth to
this discovery is still. 'her.c in Princeton.

Grateful scienge, recognizing. the eminent .

value of this work; ‘named the unit -of
electro-magnetic inertia after Henry, and

thus assigned to him a- plage of honor in.

the Hall'-of Fame of :8cience. In this Hall

of Fame: is the .Valhalla where Joseph .

Henry. and. other immortals. like Volta;
Ohm, Ampere, and Faraday dwell. Just
think ‘of it! Princeton, a little village in
a little state, represented by. Henry among
the immortals in the -Valhalla of Science.

Think of it, and it will recall to your mind
another glorious picture, the picture of
little Cambridge represented: by Newton
in the same Valhalla of Seience.

Just as the spirit of Newton has been
the scientific spirit of Cambridge during
the last two hundred years, so the spirit

‘of Joseph Henry has been the scientific

spirit of Princeton during the last hun-
dred years. That transformed little Cam-
bridge’ and little Princéton into mighty
cities in the world of science. Such is the
power of the spirit of genius. .~

PrincEToN’s IMPORTANT Mission

HAT is that spirit of Princeton
which is guided by the spirit of

Joseph _Henry, the patron saint of Prince-

ton’s science ¢ It is not as generally known
as it ought to be that Joseph Henry is the
inventor of the electro-magnetic tel€graph
which  he, nearly a hundred Years ago,
operated between his house asid his ‘labo-
ratory here at Princeton. This.was the
beginning .of the present art of clectncal
communi¥ation which enables_ us today to
speak’ at any time to any person-in the
UnitédStates. Would that Washington
and Lincoln could have foreséen this new
power'foi-the consolidation of the Amer-
ican -Union'! Henry knew the pracucal
value of his inventioh, "but that did not
divert him . from thepursuit of a new
truth the_vision of- which appeared to him
in thé activities of moving electricity. He
let the practical .men like Wheatstoné
and Morse develop the Jpractical’ apphca-

- tions of his electro-magnetic eXperiments}

he worshlped at the temple dedicated to
the eternal ‘trath of science, and there he
found the revelation of the inertia of
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Joseph Henry, inventor of the telegraph,
who taught Civil Engineering at
Princeton as early as 1832 -

moving electricity, 2 new glimpse of the
eternal truth never caught before by the
eye of man.

There he found the immortality- which'
gave him a place in the Valhalla of
Science. This devotion to the eternal
truth and scientific idealism was the ex-
pression of Joseph Henry’s spirit. It
manifested itself in all his work at Prince-
ton and later in his scientific leadership
as Secretary of the Smithsonian Institu-
tion and as President of the .National
Academy of Sciences. He, assisted by his
personal friend, immortal Lincoln, or-
ganized the Natiénal Academy and with
the aid of its distinguished members he
inaugurated, sixty years ago, the historic
movement for higher endeavor in Amer-
ican Science. Higher endeavor in sciénce
was Henry's motto, and it was also the
motto of Young, and Brackett and of all
the scientists of Princeton of former days
and of today. Higher endéavor in philoso-
phy was the motto of McCosh, President
of Princeton, when sixty years ago le, a
Presbyterian clergyman, lectured -on'evo-
lution. The scientific spirit of  Princeton
inspired this brave and extraordinary
gesture. Loyal to the spirit of Joseph
Henry, its patron saint in science, Prince-
ton today, just as in the days of McCosh,
worships at the altar of scientific idealism,
of fearless and unselfish devotion to th'e
eternal truth. Princeton’s mission- is to
cultivate this idealism and make it effect-
ivein the life of the American common-
wealzh

A New NAT[ONA‘L Mortto

O elaborate statistical figures are
needed to demonstrate the value of
higher endeavors in.science. ‘Every in-
dustry in: the land recognized this value
long ago. The practical .value. of the eters
nal truth is known today to the practical
man just as its spiritual value was known
to the praphets of several thousand years
ago. The same. eternal truth which, ac-
cording to the prophets promises spiritual
freedom, promises today.economic' free-
dom. American industries- are craving: to-
day for the revelation of scientific truth;
and the only problem which faces us to-
day is the problem of training our gen-
eration in the science and in the art of re-
vealing new scientific truth. Pure science
research and the engineering discipline
which will apply efficiently the findings
of pure science to the development of our
industries and of our daily life is now
our national motto; it is the motto of our
universities as well-as of our industries.
Scientific research - laboratories are
springing up on every side in our Amer-
ican industries ; they are by universal con-
sent the most effective arms of ‘our na-
tional defense. They call for traingd' men
capable of searching for the' pr!mordla’[

energies hidden in' the 'mysterious strac.’

ture of matter. He who has a néw glimpse
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of the eternal truth can’ ‘utiloek” thege hid-"

den energies and make thém wﬂlmg sef-
vants of man, the most powerful ‘defend=

ers of his freedom. These -two buildings

will be new training camps for such men.
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The spirit of Princeton’s patron saint- in
science, the spirit-of Joseph Henry, will
be with them and will guide them, Just
as it has always guided tiu hxghcst suen-
tiﬁc endéavors of Princeton.

- The -proud ¢itizens.of Lmany cities of
ancient Greece sacrificed  a-hundred oxen
to the ympian gods when one of their
fellow ‘citizens had discovered 4 new ‘theo-
rem-in geometry. Let the proud citizens
of the State of New Jersey and the friends
of Princeton think of the many Fevelations
in science which appcarcd here first on the
sacred, ground “on which Nassau Hall
stands, and théy will find no difficulty in
deciding what sacrifices. they should brin,
E;) these new altars of thc God of Eterna

ruth.

<

More Albout the PhD.:
vf T&oug&t-‘Proof

Barrier
detor, thc Wee&ly

Your ed:torml "Alumm Apathy,” to-
gether with the Ph.D. debate, encourages
this gentle reader to take Underwood in
hand and medltauvcly tap the keys of
academic réminiscence.

The: arguments of Mr. Bakeless move,
or shake me, more than the invective of
Mr Allen, who, in his editorial capacity,
is also often a contnbutmg humorist.

The ‘naive assumption that the Ph.D.
in the.humanities has aught to do with
“Original Thought” is, i itself a stupen-
dously original idea, although thorough-
ness and genuine knowledge may be fairly
claimed as prerequisites for the ‘degree.
Even the rag-picker or junk-dealer must
“know his stuff.” But the perspicacious
Mr. Allen distinguishes between truth
and facts.

Auld acquaintance brings to ‘mind the
day when a Princeton graduate submitted
a dissertation for the M:.A. at a Middle
Western university. The work may have
been thorough and based upon genuine
knowledge. That is,- the ncccssary 1ags
were there, neatly arranged in quilt or
carpet pattern. But our plot beégins with
one short and fatal paragraph which con-
tained a bit of "ongmal thought,” “con-
structive cnuusm, or what have you?

That single sinister paragraph was ob-
jectionable to ‘the friendly and learned
gentlemen who were then supervising our
hero’s mute and mglonous career. To
quote their objcctlons, it was “too striking
to be effective.” Pcrhaps it glcamed m-
congruously like “cloth o’ gold i’ th’ rags.”
The idea, they said, was better suited for
development as an entire thesis. It was a
good point, but they demanded its with-
drawal. The rest was acceptable.

Naturally our obliging Princetonian
withdrew—not the offending paragraph,
but his candidacy for a degree from that
university. He was asked to leave the
dissertation for further examination. They
lost it. He had no other copy. Careless
fellow!

Later, having absorbed his. M.A. else-
where, and acquired a surfeit of residence
and sufficient credits for the Ph.D. at an
Eastern university (neither Princeton nor
Harvard) he bcthought himself of his
Western mentor’s valuation of the re-
jected idea. Here was a further test! So,
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having fer, some years, past bheen b'umed
with in,vc(snganon, apalysis and_ “syn-
fhetic thought,” and with nothing els¢ but
the ‘merely perfunctory to offer, he sub-
mitted a preliminaryisketch’ of "the th‘esu
he. propesed. to develop in detail.
. The brief. - pApST, mmmcd aut. latet, was
thoughtful and incisive” enough “to in-
térest deeply® Mr. Glenn Frank of the
Century Magazine.: Thc Editors of the
Forum. weote of it as “a definite contribu-
tion—an unportant analysis of new trends”
l;hp figld
6 the umverslty, it ‘was not a
ﬁmng 'subject” for the candidate. Quite
naturally he again withdrew himself and
“Original Thought” from aspiration for
a higher degree, reminded of the story of
God and the prayerful applicant, neither
of whom could quite make the grade for
membership in an exclusive church.
The twice-rejected subject, fully devel.

" oped, is now being published by an en-

dowed philosophical journal that spe-
cializes in research free from academic
restrictions.

A similar experience is related by a
colleague who, in order to take his Ph.D.

ArcHED OPENINGS

A window and a doorway in the
Class of 1904-Henry Hall

degree was forced to abandon an original
theory of free verse forms and patterns
that have since been developed by the
poets outside of the universities.

Conclusions based upon such limited
empiricism as personal observation and
expcncnce may be necessarily imperfect
or tentative. But I know of no evidence to
refute the proposition that the scientific
method of graduate study and research in
the humanities tends to erect a. truth-
proof barrier that is impervious to genuine
and vital creative thought. And this in-
hibition has been extended to undergrad-
uate teaching.

Other trivial bits of evidence support
this conclusion. )

For instance, suppose you wish to in-
dulge in a bit of literary sleuthing on
that fascinating controversy over the iden-
tity of the “Third Murderer” in Macheth.
Let us assume that you propound ap
hypothesis that takes into account all tire
evidence, and reconciles the conflicting
arguments. Your new canstructive theory
will be ruled out as “adding nothing to
the subject” because you cannot produce
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Slzakc.rpeares .uttﬁrqd‘ ‘tnanuschipt  or
prompter's co y‘?:ow g the alteration
of speechstag_ini I, Sccne iti. You
cannot prove reymspny whu:h is the basis
of your contemwﬁp L

Just try to pnblhh-luch an article in
one of the lcai‘hé& 5burnals cdltcd by
Ph.Dédst = - 7iipsws

On the. o;hcr hand., snth shc atd of an
index, . string.. togc%cr scraps -of: useless
“Exidences, of \nh& cs.of the Homantic
Movement on .3s..Noted in the
Journals, —self -Qws.un bysproducts of
mayre though‘ti\d fesearch: v~ = Yeur pot-
Boiler that ‘cost witfely “Sevéril - hours of
extra time will be’lawded to dre:empyrean
410 rea® ‘to~tht” gradugte’ seminar 4s a
model” of resgareh.. Why? Because it
mesans nodnnga—teqmrcs compilation rath-
er than thought. It is part of the harmless
ritual that bolsters our educational super-
stitions; and it teaches no disquieting con-
clusxons

- -Qf course the program of the graduate
professot is difficult. He must suggest top-
ics for theses that have never been treated
before ‘(under exactly the same title) and
are sufficiently trivial, harmless, and in-
conclusive as_not to giye offense by orig-
inality.

Perhaps when we develop more imagi-
native Ph.D.’s who understand the mean-
ing of creative or constructive work, the

graduate student who is supervised by
the Ph.D. will be permitted to produce
something original.

An investigation of “Vital Contributions
to Human Thought and Progress Offered
by the Universities” would, I-fear, bring
negative results. For I believe a little
study will show that nearly all great
advances have been made outside of edu-
cational research. Witness art, lltcran_u'c,
philosophy, science, medicine, mechanical
invention.

Yet I would not minimize the value of
training in the scientific method. It offers
an antidote to dilettantism and charlatan-
ism. Perhaps we expect too much from
our learned friends the Ph.D.’s. The col-
lege or university, in the main, must be
a conservative storchouse of knowledge
which is supplied, discovered, and usually
first recognized by those outside its walls.

Very truly yours,
Roy PeTraN LiNGLE ‘08 axD "13

May 9, 1927.
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Princeton Fund to Fete
Representatives

HE Princeton Fund will entertain its

class representatives, the class secre-
taries, and members of the Graduate
Council at a dinner at the Princeton Inn,
at 7 pan. next Saturday, May 21,

The purpose of the dinner, according
to Frederick P. King 00, chairman of the
Princeton Fund Committee oni Class Or-
ganization, is-two-fold : to-give expression
to the Princeton Fund’s gratitude to chose
who have been invited for their interest
and effort on behalf of the Fund among
members of their Class, and fo provide
an opportunity -for mutuhl exchange of
ideas 3s to metheds: of work among the
alumni.

There will be no set specchcs. but a
general discussion will follow the dinner.
Mr. King will preside.



