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useful as well.
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PREFACE

In attempting a project of this kind it is, of course, mach
more than the work of ons man. In the case of this history there
are many of us who have contributed to the project.

¥Mr. Ira A. Tumbleson, ocur Librarian, contributed materisl which
touched on events up to the ¢ivil war.

Professor Charles J. Kiernan handled the development of industry
in Newark and the visinity, and the development of education along
technological lines from the Civil War to the begimning of the Newark
Technical School and did & =zomumental Job in working mich of the ma-
terial into shape,

Professor Enb:ﬁ Widdop handled the material having to do directly
with relationships of the school to industry.

Professor James k. Bradley wrote of the development of the Newark
Technical School.,

¥r. Daniel B. Hall contributed the material bearing on the relation
of the vocational schools to the School and the College.

Professor Robert E. Xishl handled the material which had to do with

the development of Yewark and its institutions from the founding of the

sghool to the present day.
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The Chairman, ¥r. Allan R. Cullimore, handled the matter of
his own administration and acted as a genera] unifying or inte-
grating agent.

The material since 1948 and the material on the graduate
school was contributed very largely by President Robert W. Van
Houten.

Some of this material was set aside in sesparate chapters
and eome, for reasons of clarity, was integrated with the msterisl
of the history without sny attempt to segregate it. This, we think,
made for s better and clearer picture than if we had artificislly

divided the materisl into particular minor projects or discrete seg-

mente.
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INTRODUCTION

M™ings move fast in America. Forever the ploture changes in
industry, in education. Things are never static. So in reading
this history perhaps it iz well to recognise that in the old Tech-
nical School in the olden days plumbing was taught simply because
st that time sanitary arrangements and bathtubs Qemd to be funda-~
mental in our conception of a high culture and a good thing for the
American pecple. We needad plumbing then. We needed good plumbing
and somebody had to be taught how to be & good plusber. That wasn't
so meny years ago, but at the present time the scene has changed.
Bathtubs have become commonplace, at lesst in America, and our at-
tention is turned to other things which are highly necessary to our
development and our survival-automobiles, radios, television, auto-
mation. All have required sequentially more trainfmg on the part of
those who develop and equip these services to mankind so that this

little history should be Judged on that basis as a history of change.
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In Kewark we have developed a type of education and a type of
training which is designed to be helpful to the citisens of Newark
and our community so that we may enjoy and profit by those things
which make for a higher level of culture and which make it possible
to live a more sbundant 1life, 7This is by way of saying that educa-
tion cannot be split up into small pleces, one sejregated from the
other, but the development of the human body and the huwen mind re-
quires many types of training and of education. 7To provide one
phage of this development is our problem, realising that in the de~
velopment we must not lose sight for & moment of the brosd factors
which cover and make necessary education in all fields.

8o that this is intended to be a history of an institution
which in its own sphere has trisd and is stlll trying to meet the
basic human problems of its locality and to make the community not
only good, but always a better place in which to live.

In studying the development of American education as parallel-

ing the cultural development of the people, it is almost impossible




to draw a ruaaondb;e line of demarcation between the types of our
American institutions. Our denominational colleges and our parochial
schools and colleges with all shades of religious background have
worked together in surprising harmony throughout their lifetimes,
Their gensral philosophy with respect to their public responsibili-
ties is in most cases parallel to the responaibilitiss of the state
and publicly supported institutions,

Parhaps the word free public education should finally apply only
to those schools which were conztitutionally provided for, but the
actual facts of the matier are that the free public schools, the
vocational schools, state universities, and colleges of all kinds
properly make up what we might call in the broad sense public edu~
gation. In any case, whether a school is totally supported by public
funds or partially supported, or its funds are augmented by public
grants, or even if it only pertakes of the public money through the

avermes of research, it is still, for the purposes of discussion

here, to he listed as a public school,
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Most of our amlea free schools charge tuition for outsiders.
Geographical limitations are smt}.mes the determining factor in the
amount of support and we find ourselves confronted with a very real
and practical dilemma when we try to speak of our public school sye-
tem as consieting of free public xéhaels rather than simply as public
schools.,

S0 that we may say, and 1 think with truth, that all of our
American school system is at ihe present moment interested in devel-
oping and educating all classes and conditions of men and women, in-
deperxient of thelir social pasit.ién or of their financial competency,
or even of their religicus affiliations., Iitts well to realize this
and we believe it to be & much scunder point of view than to assume
a dividing line which in fact does not exist. By means of scholar-
ships, losns, and other grants the way has been opened in most in-
stitutions to students of superior ability and it is almost impos-
sible to ssy that in Americe a student may not secure an education

Af he's particularly gifted. This is not to say, however, that there
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are not many studanis of moderate attainments or sbove the average
attainments who cannot secure & college education; but it seeme most
oertainly true to say that there is nothing in the way of a gifted
person to follow either a general or a professionsl education,

Perhaps ;11 that it is necessary to do 1s to indicate briefly
what part this type of American education plays in the industrial,
socnomic, and material progress which is characterized by the de-
velopment of America and our modern industrial system on a nation~

wide level. This is a thing that has developed progressively from

S 1WSERT ZD
Y
decade to deende, It is charscteristic of America. N T think those

who have traveled abroad immediately senaargg fundamental differ-
encaes betwesn the philoesophy which chnraeterises the education in
various Buropean countries and the philosophy which animates us here
in America. In individual situations here and abroad this is not,
perhaps, too evident; but if a thorough search and a thorough in-

vestigation {5 made with eyes open and ears atiuned to all levels

of financial competaency and to sll kinds of educational projects, we
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Here in Awerics wo take education for granted. This grest systen
of public education extends throuzh all the formal ranges and now we
mﬁMw,Mﬁ%mWezmltn&aﬁm, it extends
rmmmmmm ﬁmfwmwmmw:ﬂ*
can heritsge that we look for edusation prisarily for eur suvcess, It
is a part and paresl of everything that we do. Instesd of bedng ploked
individuals for one ressmm or another, our great aystez here in Aserica
extands to all cleases and conditions of wen and women snd cne of the
wmont astonishing thinp we notice in our fammigrsnt population is their
Wmm‘dmapaﬁtﬁmmmsmwmwmwm
mmmmwuﬁmamuymwmwoummmn~
tion as offered in Americe.

of course the various countries differ widely as to the opportunities
for edusstion but it can he sald without fesr of contradiciion that oversll

favarable to the people as it hes been in Americs.
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find that the people of America are paftieulnrly sensitive to the part
that education has played in the development of their country and in
their thinking and are in the main desirous of not only higher stand-
ards of Mving, but higher sﬁsndar&s in the field of the intellectual
and moralj and there is, I think, with us a growing realisation, if
‘we stop to think sbout it, thst one of the primary factors in ocur
material, morel, and intellectual progress rests in our systems of
schools,

ntil very recently it has hardly oocurred to some Europeans
and perhaps very few Asiatice that a high standard gfxliving is pos=
sible for al) the people in thelr countries. A very considerable mass
of the people have been used to very humble circumstances; and while
not sltogether satisfied with their environment, it has never oc-
curred to them that it can be changed throughb u:;melma and by thedr
omn efforts. These grest masses of people seem to be entirely ignor-
ant of what a high standard of living entails with respect, particu-
larly, to personal energy and responsibility, They are not awars of

the sdvantages of not only material progreas, but of intellectual
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snd moral progress; and while some people in some Asiatic countries
perhaps even excel us in their concepts with respect to morals and
religion and things emotional, a very low standard of living makes
the attainment of these t-.hmgs and their cultivation on the part of

all the people extremely difficult, They see or they pretend to zee

some of the disadvantages of & high standard of living and do not ape
preciate that intellectual, emotional, md moral values should be
shared by sverybody from the bottom clear to the top. The old class
consciousness is hard to bresk down and the whole ploture and the
relation of its various factors was never brought home to them
'through a system of education which touches all the people.

In writing a modest history of any kind there should be a defi-
nite reason for it which is apparent and which serves as a motive to
crystallise the material. In this case we want to show how in this
particular metropolitan section of New Jersey-—and perhaps in the
state as a whole~the Newark Technical School and the Newark College

of Fngineering have been sctive and potent factors in the overall



development of the community. There seems to bs a little misunder-

standing as to tha role and as to the contribution of projects of
this character as sometimes springs up between different types of
educationsl projects, and we want partioularly in this hiatary to
point out that this seeming an‘&tgoaiu/‘is not only unwarranted, but
not based really in fact.

There seems to be a feeling in some quarters that the arts
college is different and has objectives some way antagonistic to
technologicsl institutions, As & matter of fact, they are both simply
phases of the same gensral problem which {aces our American culture
and our American way of life, %e may learn from our church, from our
collage, or from any other source, of the things which are worth most
in this life and which we ocught to cultivate. K;e can learn something
of the background and the philosophies which activated the founders
of America to pledge 'théir lives, their fortunes, and their sacred
honor* to this way of 1ifej; but from whatever source this information

and this inspiration for a broader and better life comes, there must
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be someone who points cut the way to a fulfillment of this dream or
this desire. How do we get the thing we want? what is the price of
our liberty? We nust recognise thai one of the most fundamental
things is to relieve people of some of the intolersble physical bur-
dens which bear down ao'haavixy upon great segments of the huwan race.
¥e must have thinge to eat; we must have things to wear; we sust have
housing; and unless these needs are met, real cultural development is
not possible. Mow they are to be met in our developing and expanding
economic scens is the problem which comes to a technological institu-
tion, There is nothing in this philesophy at variance with the col-
lege of arts or with any other agency striving to sensitize Americens
io their duties snd their responsibilities.

Tt is a far ory from the old slavery of the (reeks and the Romans
where the needs of the people were largely met by inefficlent human
labor with all its economic and moral drawbacks to a situation where
the mind of man has managed to design and invent and perfect means

which furnish to a very considerable number of the people luxuries not
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only comparable, but much superior to those enjoyed, for instance,
by the most favored of the (reeks and the Romens, It does not
change the picture at all to realise that while the level of cul~
ture of a favored few in these countries was high, and while the
culture of & favored few 15 at an extremely high level in many of
our Asiatic countries now, that we with our Western civilimation
are the first to meke it possible for a greal mass of the people to
enjoy fresdom from slavery,

This is not a simple matter and has not been a simple matter;
and as the wants and even the needs of the people increase, the ques~
tion of keeping pace with the material needs mcr@asas at an smaging
rate. The work of the scientist and the engineer is primarily con~
cerned with the problem of not only increasing the number of kinds
of material machines, but also inecreasing their productivity so that
their ocutput may be more widely distributed. The importance of this
iz sometimes overlooked but we have accustomed curselves to 2 general

way of life which is absolutely dependent upon the facllities which
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have been made possible by technology. We need only to envision
a long contimued failure of our public utilities with no light or
heat possible, the fallure of our transportation system, and perhaps
worst of all, the :aiiure of cur water supply and sewerege disposal.
These thinge which ere unknown to some parte of the earth have be-
come commonplace with us and the engineer finde himself concerned
primarily with the development of problems of this character which
in the last anslysis free a considerable number of the population by
neans of developments which vary through a very wide field.

On the material side there ies a certain degree of fatalism
about some of our neighbors which has grown up for centuries and is
perfectly understandable when we think of the external environment,
but this makes them rather insensitive to the fact that they have a
right to the same living conditiens which surround & family in a
much highsr income brackot. To be true, this right perhaps is net
inherent in their mere existence, but in thelr capacity to contribute

to the material and intellectual welfare of their comeunities, Tt
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seens to us, as we view the foreign scene, somewhat pitiful tc see
children who have grown to manhood and womanhood without the slight-
‘st chance to develop either themselves or join in the development
of their communities or states.

There are three things which probably should be mentioned in
connection with our school system. The first 1s that it is self-
imposed. Tt is of our own choice. Tt encompasses all of us to a
greater or lesser degres. It is something in which every taxpayer
Joins, It is not externally impomed but it is the essence of the
American way of life, the American way of thought. It operates on

the principle that in America brains are where you find them, ‘thet—

~op-and Tt i tremendously important to us on all fronts that we

attempt to use from the botiom clear to the top all the brains that
we have in America. If we are to stay in the forefront of world
econony, we sust utilise overy ounce of brains which are availsble

no matter where they may be found.




S0 that, in the first plece, our system of education as a whole
brings to the people at large not oply some of the higher and better
things of life, but a knowledge that sceially they have a right to
shape their own ends and to enjoy, if they have a reasonable supply
of energy, judgment, and competence, the right to considerably more
than a bare subsistence,

We often hear it said that every boy in the United States is
brought up to believe that he can be President. Whils this, it would
seem, is literally true, and while it may have its disadvantages, it
has tremendous advantage, particularly in the motivation and the mor-
ale of all cur citisens., Ti keeps alive in their minds the poseibility
of moving from the low to the higher bracketes of income and of intel-
lectual pursuits and of moral stature as a perfectly normal procedure.
The creaticn of this desire, the knowledge that there is a fair chance
of fulfilling the desire, and the continued motivation and spurring
of an American to his greatest endeavors haes had and we hope is having

\

a tremendous effect on the whole economy and on the spirit of our people—
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upon their aggressiveness, their industry, upon their intellects, and
their morals. This has characterised us from pioneer days. This in
itself is a tremendous factor, a wonderful heritage, sure to be de-
fended at all costs,

In conjunetion with it we have seen and come to realise that
with this promise of & higher standard of living we must do something
to fulfill it., We mat implement our people, our orgsnisations of
production and distribution, so that they can reascnably realize what
has been promised and whai they hope for; and hence we supplement our
primery and secondary education by professicnal education, by business
education, by courses in economics and curricula in other fields which
attempt not only to develop the material, but the moral, intellectual,
and spiritual side of life.

We have vocational schools on the secondary level, colleges and
universities, technical schools, parechial &nd denominational schools,

and these all have for their ideal the utiliszation of every ounde of .

brains we have available, This multiplies manyfold the potential
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capacities of our youth who finally turn into captains of industry,
doctors, lawyers, enginsers, iteachers, and what not., I{ multiplies
nanyfold the esse with which we implement our great economic and in-
dustrisl machinery. In other words, by this education of our own
choosing which touches us &ll, which is a part of cur way of life,
wm;m is not imposed by any external factor,.by this education we
greate the desire, we point out the possibilities—the possibilities
of every man, woman, and child to raise his standard of living far
beyond anything that was dreamed of half a century ago. We show them
that there is not only a chance for life, but a chance for living
abundantly. Then by the same gystem we make it practically possible
to attain the thing which we have promised. We not omly make it pos-
sible, but we point out the most direct, efficient, and effective ways
to do this, Tt seenms that the pesition we hold in the commmnity of
the world has been made possible directly by our system of education.
The position we hold is, of eourse, the cause for much jealousy and
perhaps it is entirely reasonabls to suppose that we are looked down
upon as material bacause we possesa the material things in a great

degres, but this does not preclude the possibility of the possession

of other advantages in other fields.
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This is not & situation limited to some parts of America—it
is something that characterises almost all of our communities. Some
of us perhaps are a little more backward and need a little spurring,
and some of us have gone forward and outdistanced our neighbors; but
we are all sharers to some extent in this situation., So in éaveloping
some of the interesting things that have characteriged the industrial
and commercial development of Rewark, it seems not only wise, but ac-
tually necessary, to link closely with its people, its industry, its
commarce, its culture, and its way of life a thing which we must con~
aider to be most important and that is its educational systen and the
correlation of that educational system from top to bottom with the ma-
terial, economic, emotional, and moral development which has character-
ized this locality, remembering that this is not unique, but that the
story hers is the same as the story in many places. ‘The story is,
however, with us, in a sense an individual one--it involves certain
people, certain industries, certain unique developments which have taken
place here and which give 8 comanity ite form and color. ¥e have helped
to make Mewsrk and its subsidiary community what it is today, and the ef-

fect of our institution on the State as a whole has not been inconziderable,



CHAPTER 1

In The Beginning

¥ho ean tell when enginesring began? Many thousands of years
8go when the human race had to concern itself primarily with using
the earth and the »prodncta of the earth for survival, we may consider
that engineering lin its earliest form began., It is true that no one
race and no single era may properly lay claim to the parenthood of
engineering; but every race and every era and every phase of civilisa-
tion, and even every climate, nay be said to have made some signifi-
cant contributions to the science which is acknowledged to be an im-
portant profession of this modern dey, to ease the burdens and “bemfi't
mankind.”

We read that the ancient chinese mariner steered his junk with
the help of a seashell filled with oil, upon which floated a bit of
reed, enclosing a magnetic needle which pointed a.:mays to the Southern
Cross. (Certainly some primarily basic sequaintance with principles
of soience seems indicated here.

Water was a source of survival for the ancient. fe had to have

water to irrigate his land, to quench his thirst, to keep his flocks
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and herds in good productive condition, and to have routes for his
travel and commerce. Thus we find evidence in varicus parts of Asia,
Rurope, and Africa of chains of canals, storage lakes, welly and con-
duits of ancient origin. The arid sections of the land had to be ir-
rigated by use of the sometimes complicated water systems, Ancient
Judes had a tunnel over 1700 yards long constructed for the purpose

of bringing water from the Virgins® Pool in the Kedron Valley to the
Pool of Siloam. The city of Jerusalem was thus provided with water
while the surrounding country was in possession of the eneny.

In Homerts® ILIAD, written snm thousand yesrs ago, the famous
author of the ancients described the forging of a shield in worde that
may be said to have their oounterpart in modern engineering specifica-
tions. Herodotus,> 2500 years ago, tells sbout what he learned from
the Egyptisns concerning the building of the pyramids. In a later
book this same suthor relates the story of the bridge buili by Yerxes

across the Dardanellss, and the construction of the canal through Athos.

2-HOMER - QOreek post. Flourished about the 9th Century, B. C. Prin-
cipal figure of ancient (reek literature, First Ruropean poet.

3-HERODOTUS - 4BL? - 4257 B. C. Greek historian. Called the "Father
of History,®
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rs'zu- ninsteenth century engineers found a parallel between that ancient
work and that of Genersl Grant in the campaign before Vicksburg.

Rome had her fsmous squeducts ocutside the city, They varied in
length from 10 miles to 50 miles, with most of the construction being
underground, Remains of these snd other famous Roman water supply sys-~
tome are still in existence., One must agree that at least an elementary
acquaintance with hydrsulics must have besn developed by early Roman
engineers,

The enginser of sncient times had to use any method at hand to
reach his objsctive. He had no physicsl lsws scientifically established.
He had no recourse to helpful forwulae, or any theorem of Bermucli;
but when one considers the ancients had inowledge of and used the lever,

the roller, the inclined plane-~imew water seeke its owm level, built

dykes and damse-one must admit they left to posterity some well-established

facte, discovered by methods that at best could be only empirical,

We resd sbout the ancients and the ways they developed methods

of overcoming obstacles of various kinds, They cut tumnels through
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mountains, directly through roekl Wwhat manpower must have been ex-
pended on these old works! Explosives were unknown then. The work
had to be done by whatever ingemuity the lesders possessed, The
Tombs of the Fharachs, the Pyramids of Egypt stand as a lasting token
of men performing the impossible, Small wonder we find evidence that
in Egypt nearly 6,000 years ago there was gludar who bore the hon-
ored title of ®Superintendent of works."

Ancient stone bridges, the durable roads and agueducts, the
water supply systems, the temples, the smphitheaters and palaces were
a feature of the Roman Bupire when she ruled the world, But there was
available no modern engimeering formmlae. The printed word, so neces-
sary to modern contracts and specifications, was unknown, Fverything
had to be done with tremendous output of labor. .Glimte and geograph-
ical location had a great influence &lso on the early development of
engineering. Countries that were arid had to sarvive by overcoming
the terrible problem of scarcity of water. On the other hand, nations

that did not have this water problem, such as ancient Greece, did not
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have to be concerned with water storsge too greatly. Their problem
was to overcome the difficulties arising in & sountry located on the
sea which had to be used for travel and commercs. Hence it is no sur-
prise for ue to find that the nstural surroundings of the Greeks turned
their thoughts to rosds and bridges and harbors. They had to overcome
a water hessard in reverse,

Just a thought sbout some snclent road building. The early
Romans mastered this art, ¥"4ill roads lead to Reme" wes no empty sen-
timent in those early days. It appears that military movements were
the highest ccnsideration in the cemstruction of those ancisnt high-
ways. The historian, Buchhols, reminded us that ®wherever the con-
quering arms of the Homans were carried, through Gaul, into Germany,
pnd over to Britain, through Greece into Asia itinor and Tndia, to the
very gates of Cathay, the engineer followed, and often led the way."

Yes, there are written snd material records still in existence
of the early engineering skill possessed by the ancient pecples of the

sarth., Nilitary expediency demended fortifications for defense, and
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devices to reduce fortifications. Cities had to be defended, and
walls and moats often proved the last bulwerk agsinst annihilation
by the enemy. small wonder that the engineer of those early deys
was very close to the rulerof the natim, and that military engineer-—
ing mey be considered the cldest branch of the profession.

The (Greeks made many cmtrimgions to the profession of engin-

earing. ctesibiuslinmw a twowoylinder force pump made of bronse.

Hero invented a leveling and alignment instrument for use in surveying,
and in sddition he developed a steam jet engine. And most people in
the modern day have ém i1des of how Archimedes became famous for his
projectile hurling mechanism, the screw control for raising and lower-
ing water levels, and for having developed the weight-water displace-
mant theory. Archimedes surely was the earliest protagonist of “push
button® engineering.

| Architectural engineering, in turn, owes much of its early devel-
opment to the Roman, yitruvius? who lived in the firet century i. D.

1 - CTRSIBIUS ~ 2nd Century B. ¢. Alexandrian greek mechanical genius.
gther inventions ascribed to him are a water ¢lock and hydraulic organ.

2 « YITRUVIUS ~ Roman architect - (Marcus Vitruvius pellio) lst Century A. D
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and wrote a thorough treatise on architecture. This work was the
building and designing autherity for many subsequent centuries. A
famouyg contemporary of Vitruvius was Sextus Julius Frant.i:ms,x soldier,
and water commissioner of Rome, He wrote not only books on military
strategy, but a very famous one describing in detaeil the Roman aque-
duots and water supply systeus.

Hoat of the ideas sel down thus far concerning the very ancient
peoplas encompass the centuries before the Christian era., With the
decline of the Roman Eupire it appears that interest and activity in
the artg and sciences also went intc & decline. For ten centuries it
appears that while the ancient roads and structurez and water saystens
contimed to serve humanity, no actual attempl, sccording to the his~
torians, *;as made to develop new ideas and benefits accruing from the
previous experiences and work of the engineer, The so-called Dark Agaa,a
the thousand years or more between the fall of the Roman Fmpire and the
1 - SEXTUS JULIUS FRONTINUS - Flourished 74 A. D. Roman administrstor

and writer. Probably water commissioner of Rome.

2 wIPOOXINATE TINE FEOZ THE Jfhi4 oF JTHE o gL 4«‘”///&;/
N 1.0, 70 TiE LivA!SSInce ptlos whrey Pebsd 1~
THE T Cruromy, A-D AlSo (own £S5 mopLs HEES.
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coming of the Renaissance, were indeed years of darikness as regards
human progress. Engineering was no exception. Just as did sll kinds
of leeming, literature, the arts, even the habits, customs, and well-
being of the people, suffer in those years, so did engineering euffer,
But the coming of the Renaissance changed the piature. Here engineer~
ing, together with the arts, literature, education, and living condi-
tions-~all those things which add to the happiness and progress of
both nations and individuals--enjayed the development and encouragement
g0 necessary to new and contimied progress,

It's a little herd tc distinguish the beginnings of engineering
and the beginnings of science but it is interesting to note that very
early in history there came into being the title of Pontifex uaximus
which possibly, and perhaps probably, meant "The E@ater Bridge Builder;®
and it is very interesting to note that many of the civil hesds of the

. Mo@@
Roman fmpire bore this title as did, and does to this dayyJthe Pope.

¥hile it is not necessarily proof, it is very interesting to speculate

that engineering in the form of bridge building was recogniged as an
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important adjunct of both lay and ecclesiastical life at such an
sarly date.

The title of Pontifex Maximus goes back to the beginning of
recorded history and it is indicated that one of the early legendary
kings of Rome, Numa Pompilius, conferred upon one Claudius the title
of Pontifex Maximus., JIt!'s interesting to note that his function was
to arrange the funerals and it is oonceivable that the bridge alluded
to hers was that structurs which spans the great chasm betwsen earth
and heaven.

A little later in the yiddle Ages, as the story goes, there was
a group known prebably as "The Order of the Bridge Builders.® They
ware ecclesiastioal in origin and wore white tunies with & red keystone
as 8 sysbol. They were called into action when any considerable arched
structure was to be built, Their work was notable in the building of

the great arch bridge over the Hhone at Avignon and they were in evi-
dence st all the considerable structures in Europe. Whether or not

the Pope was the titular hesd of this ermiut@on ‘or whether they had
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any connection with the titls of Fontifex Maximus is not clear,
The only thing that is clear iz that even in that early day the
building of bridges and other similar structures was of so mueh im-
portance to the defense of cities it assused somewhat the character
of a profession and was not left in the hands of mere workmen. Per-
haps this Society of Bridge Builders was the firet of our great pro-
fessional socleties,

Genersl ¥William Barclay Parsons, in his book published in 1939,

Engineers and Engineering in the Renaissance, wrote what is probably

the finest work on the history of engineering of the Renaissance
peried. The major portion of the general's life was devoted to this
study. He combed the libraries of Rurope. He spent many wonths at
the British Museum, and the Bibliotheque National in Paris, and fin-
ally visited the vatican Library in Rome. Here the general found a
tremsndous amount of material concerning early engineering accomplish-
ments; but it was difficult of access because of an almost complete

lack of a cataloging system and modern library classification and
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arrangement. Parsons returned to this country and with the help of
Nicholas Murrsy Butler of Columbia University suoceeded in interest-
ing the Carnegle Endowment for International Poml in the matter of
providing funds for the modernimation of the Vatican Library. This
‘was carried out with the help of outstanding American librarians, and
with the approval and co-~operation of the Vatican; and Parsons was
thus able to complete his research and cbtain access tc a vast amount
of valuable material that forms a major portion of his work,

In describing some of the factors that motivated this study of
many years, Parsons pointed cut that the modern world had practically
no conception of the history of engineering. The world, he main-
tained, knew how cathedrals and churches and temples and bridges and
rosds were planned, but they had nc knowledge of how they were actu-
ally constructed. How was it possible, he asked, when mants knowledge
of the forces of nature was still so elementary, to control those
forces sufficiently to reach the amasing heights that early engineer-

1 - ENGINEER® & ENGINEERING IN THE RENAISSANCE - W. B. Parsons 1859-1932
1939 The Williams & Wilkins Company
Introduction - Nicholas imrray Butler
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ing did schieve? His research, his years of study, and finally the
finished product, became a2 book that belongs with the literature of
the ages,

The scope of the contribution of the Renaissance, especially
in the field atyengimering, was alded and stimulated by one of the
greatest intellects of all time, Leonardo da Vinci.l Probably best
know for his paintings of the priceless "jona Lisa" and the "Last
Supper,® da ﬁues. was a military engineer and architect of the highest
ability. He was outstanding not only as a painter, but as a sculptor
and musician., His own writings, of 5300 pages, deseribing his experi-
ences, his experiments, and his varied engineering works are valued
records of his wide range of endeavors, His notes and sketches, his
writings and drawings, form the permsnent history of an outstending
engineer and artist, They have been reproduced for succeeding gen-
erations for study and guidance and unbounded admiration. Yow nany
of us know snything about his early experiments with flying machines?

1 - LEONARDO DA VINCI ~ 1452-1519. Perhaps the greatest engineer of
all time. Supreme in meny fields, his contribution to human pro-
gress is incaloulable,
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His was a dream that remained unfulfilled-—-but he knew that years to
come would see man conquering the air. One of his old notebooks says:
n1f the heavy eagle on his wings stays up in rerefied air, if large
ships under sail move over the sea, why cannot man also, clearing the
air with wings, master the wind end rise up, a conqueror, on high?®®

The apparatus he strove to perfect for his flying experiments
resembled a bat, Destined never to fly, it remained a dream, but a
drean that came true centuries later to the Wright brothers sbove the
sends at Kitty Hawk, and had its ultimate reslisation in 1927 when
Lindbor@z‘ piloted his tiny monoplane, "The Spirit of St. Louis,® non-
stop from ¥ew York to Paris, while the world waited in silent prayer.
The word serodynamics has a modern connotation, but da Y¥inei, nearly
500 years ago, was the first man who knew much of f.hia science.

Tt is not appreciated by many how closely art and technology or
art and engineering were in the days, for instance, of the Renaissance.
The greatest artists were the greatast engineers and the two were

1~-LINDBERGH, CHARLES AUQUST, Master Airman. 1902~
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necessarily hand in hand, The great engineering works of Michelsngelo
were just as truly engineering as architecturalj and his design of the
great Dome of St, Peter's in Rome without guidance fron written prin-
ciples or formulas was certainly one of the most tremendous engineer-

ing achisvements the world has ever seen. It's true he had the great

Dome of the Pantheon as a model and 1t would be interesting to know
from what model the Pantheon was designed.

In the field of sculpture too, of course, the casting of the
bronse was just as important as the cartoons and the drawings of the
designer. Tt is said that it took Ghiberti only a few days to design
the bronse doors of the Baptistry in Florence but that it took him
twenty-one years to cast them, The artist not only drew and chiseled,
but cast his work as well, The story is told in Florence of #¥ichel-
angelo's twitting Leonardo as the man who could draw this picture of
a statue of the Collioni but could not cast it.

Those of us who are interested in the devslopment of engineering

find it of very great importance in the development of fine artis for
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after all the artist had to be somewhat of an artisan as well, There

had to be powsr behind Michelangelo's chisel; and in the negative
sense, if Leonardo had only been setisfled with the then-current
medis, his "Last Supper" might have been saved for us in ite original
glory in ilan,

¥o reference to enginsers of the pasi would be complete without
some mention of Benvenuto Genini,l born in 1500 A. D. He is acknowl-
edged %o be the greatest artist in gold, silver, and pmciwe gtones
that ever lived. A practical mschanical engineer, his foundry work—
the casting of hugle bronse pieces—has never been surpassed. His own
story, written by himself, of his bronse statues of the Wedusa and
mfaeus, and the many cbstacles and discouragements he had to over-
come in casting these statues, is an inspiration for all sculptors,
artists, and engineers of whatever era,

The list of individuals from the ancient and middle sges who
had some significant part in the development of engineering 1s long

1 - CELLINI, BENVENUTO * Ttalian artist, sculptor, metalworker,
suthor. 1500-157L A. D.
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and varied. Histories show the accomplishments of men who, by any ‘
measuring device, were outstanding in the field. But, one nay ask,
what is the importance of all this to a modern story which has for its
thems the contribution of the Newark College of Engineering to modern
scientific education? They did what we tried to do--to make the lot
of man easier and life richer.

Ve must consider another very important fact. When 1492 came
Christopher Columbus discoversd a new continent. Here sztarted the
race for colonisation and conquest., The civilised nations of Furope
contended for possession of the great new land, The many voyages to
take possession of the western empire soon coﬁvineod the leaders in
Parope that artisans, mechanics, and engineers wers a prime necessity
in the new world., Almost concurrently with the discovery of Americe
the Renaissance in Furope was enjoying its most flourishing period.

In $he hundred years before and after Columbust voyage of discovery
- history shows that Bottiocelli, da Vinci, Rubens, Raphael, }Gsllini, and

many other famous men were at the height of their accomplishments in

the arte and engineering.



-l 7=

2 3 L

1
Vespucei, Pisarre, = Balboa’ Wagellan, Cortcs,s Dr-ke,é and

Rules.gh? followed in the footsteps of the Genoese on voyages of ex-
ploration and discovery to the new land to the west. 1In literature

1 - VESPUOCI, AMERIGC - 1454-1512. Ttalisn navigator. Nxplored
northeastern coast of South America (1499-1500). Explored coast
of Brasil (1501-1502). America was named for him.

2 - PIZARRO, FRANCISCO - 1476-15k1. Spanish Conggistador. Ex-
plored northwestern South America. Conquered Peru. (1523-15l1)

3 - BALBOA, VASCO NUNEZ DE - 1475-1519, Spanish Conquistador.
Crossed Isthmus of Panama snd discovered Pacific Ocean (1513).

I, - MAGELLAN, FERDINAND - 1180-1521. Portuguese navigator. Dis-
covered Strait of Wagellan (1520) during circumnavigstion of the
globe. Although hs did not complete the journey, he led the wsy
and proved that the world curved.

§ - CORTRZ, HERNAYDO - 1485-1547. Spanish Conquistador. Explored
and conquered Hexico (1519-1527).

6 - DRAKE, FRANCIS, SIR ~ 15L07-1596. English navigator and ad-
miral. First Englishman to circumnavigate the globe (1577-1580).
Explored west coast of ¥orth America, sailing as far north, pos-
sibly, as the present state of Washington. ,

7 - RALEIGH, WALTFR, SIR - 15527-1618. English statesman and men
of letters., Conceived and organized colonising expeditions to
America which ended tragically with the ®lest colony™ on Roanocke
Island, Virginia.
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1 3 and Ben Jonson,” were

Erasmus, eorvantu,z Bacon,” Shakespeare,
writing for the ages; and science itself had greast impetus during
the Columbian period when it provided men like Copermicus, gapie-r,
and Galileo.

The Renaisseance was thus flourishing in Furope. In the mean-
time the new world was bein: colonigzed. Slowly but surely mr;pean
nations were obtaining footholds on the ghores of America. Yet the
proeesi was a slow one for our histories show that the first perma-
nent settlement was that by the English at Jamestown, Virginia, in
1607, 115 years after the first voyage of Columbus. Coupled with
1 - EBASMUS, DESIDERIUS - 14697-1536. éutah humanist.

2 - CERVANTES, SAAVEDRA, YIGUEL DE - 1547-1616. Spanish novelist,
dram‘tiat, and pﬁ&t. '

3 « BACON, FRANCIS - 1561-1626. ¥nglish philosopher and statesman.
l, - SHAKRSPEARE, WILLIAY - 1564=1616. English post and dramatist.

5 = JONSOM, BEN - 1572-1637. ®nglish dramatist and poet,
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this, and the landing of the Pilgrims 13 years later in 1620 at
Plymouth Rock, the English appesred to have obtained a running
start in the race to take possession of the new world. The French,
Spaniards, and Dutch all followed and took poseession of variocus
sections of the country.

What significance may we draw from the fact that so many of
the Eurcpean nations combined to furnish the men snd materials for
the young continent? We know that among the nations of the old world
the French were probably foremost in pure science, the Jermans in
technology, and the Fnglish in marine engineering, as would befit an
island nation. Britain's sea commerce was her very lifeline, and her
deminance of the worldts oceans gave her loadarship'amang nations of
the earth., For centuries “Britannia Rules the Waves" was indsed no

exaggerated statement--it was a fact,
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CHAPTER II

In America

For us here in modern America, enjoying the world's highest
standard of living, it may be well to ponder a little on the rea-
sons 80 many natives of Furopean countries set ocut to make & new
home for themselves in the countries of the west. Their reasons
wore many and varied, ss the historians show, B8ome came because
of religious persecution; others came to esacape oppression by
their rules; while others, whom the world always has in great
numbers, came seeking sdventure. Whatever the reasons, they came,
sew what was here, and through the years comguered. The marvel
of 1t all would seem to be the welding of so many diverse elements
into one country that has risen to the pimmacle of world leader<
ship that is now the proud characteristic of the United States.
And how did this come sbout? We must remember that the people who
left their European homes to settle & new world had habits, cus~

toms, end religions of their own, each according to his country,.
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Even in the field of education we know that there was a great dif-
ference in methods and results., In Furope in the early days, and
even in more modern times, the apprentice system was widely used.
The Germans were noted particularly for this method of teaching
trades and occupations to its youth, This fact oa?riu a gma.t‘
deal of significance for modern technical education in the United
States. Another important consideration, and & factor which prob-
sbly had a great influence on engineering education of the present
day, is the large number of prominent Americans of Colonial times
and lster who had some knwiledge of engineering. In an uncharted
world where millions of square miles of new territory had to be
explored and developed, it is not io be wondered at that so many
early Americans had s wide knowledge of pioneer quineerfmg, sar-
veying in particular. 7The most prominent that first comes to mind
is George Washington himself. Host of us will recall reading that
in his early days he completed much valuable surveying work in

Virginia-——in particular his survey of the vast Lord Fairfax estates--
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and determining the exact boundaries of the land was s real
undertaking.

The following extracts and excerpts are from Volume ;,
GEORGE WASHINGTON, by Dougles Southall Freeman, and scme seem |
to be mmm;y pertinent and are mede available by the courtesy
of ¥r. Allen P. Richmond, Jr. of the American Society of Oivil
Engineers;

"Desoribing the contents of his home at Ferry Parm in
early youth, Freemasn says:; 1,..to (eorgets eyes, doubtless,
none of these things was comparable in interest to a tripod and
certain boxes that Augustine Washington (father) himself had pat
carefully away in their appointed place. These were the survey-
ing instruments which, with the rifle and axe, wers the symbol of
the extending frontier......t"

"tThe Surveyor (eneral was an appointes of the King or of
the Governor until 1693. After that year the visitors of the Col-

lege of Willism and Mary discharged the functions of the office and
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appointed as many Surveyors as the Qovernor and Council thought |
‘necessary and convenient.f A qualified Surveyor ctuld work any-
where in Virginia, but usually one such official was designsbed
for sach County, with authority to appoint deputies for whoz he
was responsible. Over all these men the General Assenbly held a
rein, because it fixed their fees. Their discharge of their dut-
ies, moreover, was under the general direction of the Governor
and his official advisers. Compensation for each survey rose
steadily through the years but the total reward for & yearts labor
of course varied scoording to the activity in the patenting or
transfer of land in a given Countyee..t®

"tThe means of advancement were at hand. In the storehouse
at home were the surveyorts instruments that haed belonged %o
Qeorge's father. Across the river in Predericksburg and else Ynere
in the neighborhood lived men who knew how to use the surveyor's
compass. Every County had its Surveyor; some of these men had

deputies. From one or more of these officiales (George quickly
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learned in 1746-47 the elements of surveying and began to run
lines at Ferry Farm or on the plantations of his kinsmen., The
work entranced him. He could not do enough of it. By August 18,
1747, and perhaps Woﬂ that date, when fifteen years and six
months old, he had attained to the required standard of sccuracy
on simple assignments., Within s few weeks he was deft and soon
proficient on surveys that were not unduly complicated. Probably
as some friendly Surveyor's deputy he was compensated, though per-
haps at less than the regular fee. Ons batch of his surveys at
the beginning of October brought the boy %2, 3s. This was in cash,
not in tobscco notes, The law specified the fees in terms of to-
bacco but George got cash when he could. It was welcome coin to
2 boy who slready had money-making as one of his ambitions. Sure
veying not only had intersst and yielded a profit, tut it also
offered excellent training. A good Surveyor had to be accurate
and thorough. As George wanted to excel in surveying end in

everything else he undertook, he painstakingly gave neatness and
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finish to surveys he made with the fullest care he knew how to dis~-
play. (For these statements no gpecific source can be cited, but
the supporting, inferential evidence is strong and clear in every
gurviving record of (eorgets youth.)'®

sghortly after his 16th birthday ‘Chance now offered George,
in the spring of 1748, an opportunity.... A surveying perty was
gbout to start for the remote South Branch of the Potomacsses
James Cenn, 2 veteran Surveyor, was to be in charge; the Propri-
etor was to be represented by George William Feirfax, Chainmen
and other helpers were to be recruited on the frontier., 1If{ George
cared to do so he could go with the party. In the work he would
find training and a measure of just such adventure as the heart....
fie probably was told that he might be allowed to do some of the
surveyingeseeet”

%4, ,e00obheir expedition to the {Shenandoah) ¥alley....could
be written down as compassing the most useful thirty-three consecu-

tive days that Qeorge had ever spent. Doubtless he had acquired
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more of profitable knowledge in like time spent in his first survey-
ing lessons, but he had learnsd gradually the elements of the sur-
veayort's arteciee?

"i1the success of George in his application for the surveyor-
ship of Culpeper. On the last day of July, (17L49) he compietad
the long ride to the tempwrary quarters of the Court and presented
his commission from the President and Mmsters of the College of
Willism and Mary, who alone could commission County Surveyors, As
this document was in proper order, (eorge was directed to swear al-
legiance to the person and government of the Xing. Then, under
oath, he disclaimed all allegiance to the issue of James 11, or
anyone professing descent from James, Next George took the ttest
oath' of non-belief in transubstantiation, and finally the special
cath of Surveyor, 'that he (would) truly and faithfully to the
best of his knowledge and power, discharge and execute his trust,
office and employment.! Being sufficiently sworn, George proceeded

immediately to exercise his new authority. He surveyed LOO acres
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in Culpeper for Richard Barnes of Richmond County on July 22 and
received promptly his fee of $2,38.4.04'"

"t eenesdhs 2 qualified County Sumyer, he eould work anywhere
he was engaged.... W&k began on 2nd of November, 1749.....!"

Certainly the retreats scross New Jersey, the victery at
Trenton, the hardships of the Valley Forge winter, sand the final
realisstion of victory on the peninsula at Yorktown all combined
to emphasize a military genius that was supplemented by a quality
of precision and accuracy in all things. And it requires no
stretch of the imaginative processes for us to feel that Tashing-
ton's early training in the art of surveying contributed mightily
to the planning and successful carrying out of his military cam-
paigns.

Itts also interesting and worthy of note that Géorge Wash~
ington had a very considersble part in the development of the
western country through and because of his interest in highways,
From the east to the west, that is, from the eastern seaboard to

the region in western Pemnsylvania where the Allegheny and the
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jonongshela Rivers formed to join the Ohio, it was first the Penn-
sylvenia Road which 1s described in the WPUBLIC ROADS OF THE PAST®
published by the Amerjcan Assoclation of State I{ighﬁax officials;

"The Pennsylvania ioed was the main transemountain route of
the British Galonieé in Awricé because the Province of Pennsylvania
was situated geographioally 80 as to provide the shortest path over
which our forefathers lcc:uld parsue 'their primary objectives—a north-
west short cut to China-while expanding their saamdmﬁr obJectiveg-
home in the wilderness and trade with the Indians and the mother
country. The ;}t&-—mawric indign Trail, known as the Allegheny Path,
which slowly developed intc the Pennsylvania koad, began at the
Delaware Chief Shackamaxonts Indian village, on the site of the
present city of Philadelphie, and rose and fell across the successive
mountain passes and valleys to the junction of the Allegheny and
Monongahela Rivers, and beyond."

Further, the same publication has this to say:

"In 1753 Washington crossed the Allegheny. In the wilderness
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far removed from the frontier settlements there were no cance fer-
ries at river crossings. Voedsmen improvised;rude log rafts built
from the forest trees. The logs were bound together with withes—
slender flexible branches of willow or osier. This river crossing
was the sequel to the wtimofawwwmi@mmmdm
Allegheny River walley from Canada for the strstegic purpose of
gaining control of the Ohio River region so &3 to confine the
Britist; colonists to the narrow territory east of the Appalachian
Mounteins, V‘Imdi.ately upon learning of the invasion Governor
Robert Dinwiddie of Virginia decided to challenge the bold sttempt
to seise territory claimed by the Briiish Crowme. His first problem
was to find a suitable courier to carry sn ultimstum scross hun~
dreds of miles of forest wilderness intervening between the Vir-
ginia settlements and Fort Ie Beoeuf (Waterford, Erie County, Penn-
sylvania), the nearest French outpost, Governor Dinwiddie solved
the problem by choosing the 2l-year-old Virginian who later bem
tThe Father of his Country,.tv

#iajor Washington set out from ¥illiemsburg, Virginia, on
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october 31, 1753. Procesding to Will's Creek (Cumberland, Waryland)
at the outskirts of the settlements, Washington employed as his
guide the experienced woodsman, Christopher gist., With four other
companions the psir left Will's Creek on November 1L and followed
the Delaware Indian Nemacolints trail as far as Glst's plantation.
Thence they rode their horses over the Catawba Trail and the Rays-
town Path te the Delaware Chief Shamnopin's Tndian town (Pittsburgh,
Pennsylvania) where there was & crossing of the Allezheny River on
the 'main road' from the Susquehanna River to the Chio country. &
considerable portion of this trail followed the subsequent location
of the Nationsl Pike, now United States Route LO. Theyswan their
horses across the Allegheny River and encamped for the night on the
north side, probsbly at the foot of the present Nonument Hill.
Vashington found the forks of the river well situated for a fort
commanding the approaches from both the Allegheny and Monongehela
Rivers. The hardy travelers continued their jwy through Venango

to Port Le Boeuf near Lake FErie where Major Washington delivered
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Governor Dinwiddiet's note of warning to the French Couzmandant
Lagardeur de St. Plerre. The French officerts courteous but firm
rejection of the message was an inoident leading to the outbreak
of the French and Indian War.

#ieaving on December 16, 1753, for the return trip, Wash- '
tngton and his party paddled down the river in a French canoce to
Venango where they arrived on December 22. Here the French in-
duced the Indisn helpers to desert. Washinglon and his white com~
panions pressed forward on horseback. After three days progress
wae so slow that Washington decided to relinguish the horses and
baggage to the custody of the interpreter, Van Brasm, The re-
sourceful Mejor struck out on foot with Christopher glst by the
moet direct route homeward through the woods. Arriving at the
northerly bank of the Allegheny River on December 29, they hastﬂy
assembled the crude raft of logs and poled across to the isiand
(ﬁsrr'a) in the river sbove Shamnopints Town. On the way over

Washington fell into the icy weters but saved himself from drowning
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by clinging to the raft, They thawed out the Majort's clothes and
Gist's frozen fingers that night besids a camp fire lighted upon
the island. The night was so cold that the surface of the river
was frosen thick enough by the next morning to enable them to
walk the remaining distance to Shannopints Town across the ice.
Thence the sturdy couriers tramped to John Fraser's place at the
mouth of Turtle Creek. Mejor Washington returned to W'illimbar;,
Virginia, on January 16, 1754, and deliversd to Governor Binuiddie
the refusal of the French commander to heed the warning, wWashing-
tonts straightforward journal of the expedition, published at the
order of the Governor, attracted favorable comment both tf;rmgzuut
the Colonies and in the mother country across the sea.n

Then we hear agsin of ¥Washington in connection with Braddock's
Road. It is interesting to note that mjbor George Washinghon m
a military aide to General Braddock.

Benjamin Franklin' was another of the early Americans who

1 = FRANKLIN, BENJAMIK - 1706~1790 ~ American statesmen, printer,
sclentist, and writer.
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interested himself in science. In his sutoblography Franklin tells
of his experiments with a kite in Philadelphia which he sent aloft
in an effort to show that electricity and lightning m‘ the same
properties, Probably best knomn for his work in Europe in securing
French assistance in the early fight for the freedom of the American
colonies, Franklin was also & pionser scientist. Reports of his
elsctrical experiments were sent to Rurope, and referred to very
often by Furopesn scientists as the "Philadelphia Experiment.® At
first highly skeptical of this unheard of pringiplc, Turopean
scientists mpaatemi these oxperiments and Franklin's conelusions
were verified.

Alexander Eamil%ml became famous as the first Secretary of
the Treasury; but it must be appreciated that Hemilton's talents
were many-sided. He might aptly be termed the first great American
industrial sxecutive, for his was the vision thut in 1791 created
the Society for Establishing Useful imsnufactures. He recognised

1 - HAMILTON, ALEXANDER ~ 1757~180L - American statesman and financier.
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that the hard won independence of our new nation had tc be devel-
oped to the point where the nation could be independent of the
old world for manufactured goods, This could only be brought about
by the young country's establishing its own plants and factories
for producing & wide variety of goods. Hamiltonts ideal was a
vaet emporium, squipped with every conceivable type of machinery,
and employing thousands of workers; and the site selected was in
our own New Jersey, at (reat Falls, in the Passaic Valley. 4s
might be expected there were many obstacles in this development.
Ultimately it did get under way, bui not on the magnificent scale
thet H&mil%an‘anvisionad. ¥evertheless, it was the start of a
wanufacturing ares in northern New Jersey which has stood un-
rivaled for many years for the quality and variety ef its products.
Alexander Hamilton owes most of his renown for his work as Secretary
of the Treasury; but no one can deny thst he possessed all the at-
tributes of & modern industrisl engineer.

Some time later Ulysses ©. Grant, Commander of the Unlon

Forces during the Civil War, showed that he had a good knowledge
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of engineering, as witness his campaigna that owed a great measure
of success Lo his knowledze of fmifiaatiens and canals and mili-
tary works of both attack and defense. i{is campaign before Vicks~
burg and the construction of doecks and canals seem to confirm the
fact that he studied the efforts of some of the earlier enginsers,
as previously mentioned,

Even Abrahm Lincoln spent soms time in his youth as a sur-
veyor, and we know of at least one instance where he completed
satisfactorily a large surveying job in Illinois,

Another famous name in engineering in years after washington,
Franklin, and Hamilion, and contemporary with Ulysses 8. Grant, is
that of Robert E. Lee. The famous Commander of the Confederate
Armies in the Civil War who, by some anthorities, ranks in military
genius with Nepoleon, Hannibal, and Alexander, was an engineer,

A graduate of West Point with very high honors, he was assigned to
the Corps of Engineers, United States Army. He designed a program

for deepening and removing obstructions for the Mississippi River
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near St. Lmis.l

Genersals Zachag Taylor and winfield Scott,
Companders of the American Armies in the defeat of uexico, had
Lee with them as a Captain in charge of engineering plans for
attack and defense. In their reports to the War Departmenis both
Generals gave full credit for the sucecessful conclusion of the
campalgn to Captain Robeart &. Lee. The world, of course, knows
the valisnt fight he later made for the cause of the Confederacy,
culminating in the surrender on that sad spring day at Appomatox.
Those of us in engineering, educstion, and industry may well re-
flect on this man and the eredit he brought ﬁo our honored pro-
fession,

All of this is just by way of indicat;lng that engineering
has always been closely allied with the welfare of the‘ people on
all levels and has bsen particularly neceassry not only with re-
spect to the "hewing of wood and the drawing of water,” but has
had a part, and & very important part, not only in wars but in

1 - R. E. LEE, A BIOGRAPHY, Vol. I, Douglas Southall Freeman
Charles Scribner & Sons, 1915
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the field of civil life as well. The designing of structures or

projects for the benefit of mankind has been a necessary and a con-
stituent part of cur development from the beginning. Its importance
is often underestimated because it is zmi known and it is rather
strange to us here in America to realise that (eorge Washington,
Thomas Jefferson, Abraham Lincoln, Alexander Hamilton, all leaders
in the development of our democracy, have had considerably more
than 8 casual interest in engineering.

To be sure that type of engineering was not the type we see
on the ascendancy today, It was an engineering which characteriszed
the neads of a pioneering people whersas today we sre interested
primarily in the engineering which has to do with a rather highly
developed and perheps artificial civilisation.

It is, however, to be observed that in building a democracy-——
s republic--the national welfare of the people was and still is of
paramount importance, Things of the body as well as things of the

mind and the spirit are important. In building our country in the
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early years our leaders had 10 in some sense be engineers, seeing
to it that human bodies were clothed and sheltare& and human beings
were not starving or even hungry.

S50 we must keep up this work if the world is to ge en.

As previously pointed out, it is our object in these pagea
to try to convey some impressions of early engineering, mention a
few of the most noteworthy individuals in the arts and scienoss,
and to show how nany people, famocus in other flelds, made definite
contributions to the progress of engineering. oOur ultimete aim, ‘ |
of course, 1s to help the reader try to understand that technical
education in America, and the founding and development of the
Newark Technical School and Hewark College of Engineering in par-
ticular, did not come sbout by accident. And 80 on to Newark at

last,
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CHAPTER III
In Newark

Newark in its early days and ever since has been & center of
manufactured products of all kinds, and }hsr citigens were proud of
this accomplishment. The entire emmtfy paid homage to Newark and
her products, her inventors, her craftswen, and her industrial
loaders in many ways.

General Lafmmsa,l French hero and aide to Washington during
the Revolution, stopped for a time in Newark during his triumphal
tour of the country in 1822, He marveled at the display of products
rmade in the city. President Andrew Jackson visited Newark in 1832
toward the close of his first term in the ¥hite House. No doubt
he was mending his political femces for his contest for his success—
ful second term as President; but & highlight of his ﬁait was the
industrial display arranged by the citigens. Afterwards they es-
corted him to see the inclined pla#s of the old ¥orris Canal which
passed over High Street just a few hundred feet south of the present

1 ~ LAPAYETTE, MARIE PAUL, MARQUIS DE - French patriot - 1757-1834
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site of the Newark College of Engineering. (Some of us will re-
member this canal even in our own time.)

Henry clay,l Jacksont's defeated opponent for the Presidency
in 1832, visited Newark in 1833, and he was astonished to find
such a wide variety of goods made in the city. 1In keeping with
the leather tradition of the city he was presented with a saddle
and trappings made especially for him as & reminder of his visit.

Newark citisens have alwxys enjayed _puma, displays, and
exhibitions, FProm Revolutionary time onwarde every possible oc-
casion was used by her citizens to exploit her products, She was,
and still is, famous for the variety of her menufactured products.
The industrial and commercial development of the city brought -aécn
claim from near and far.

It is no wonder then t.haty a city such as ours, blessed by
cutatanding inventors and industrisl leaders, and realising that
her very progress depended on improving the quality of her various
products—-in improving the caliber of her mechanics md artiamm

1 -~ CLAY, HENRY « American Statesman - 1777-1852
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should very early in her existence lay plans for develeping new ideas
in technical snd mechanical instruction mthod#. Here was an ideal
situation for the development of technical education. The city was
‘the home of what was, in the middle of the last century, prebably
the most highly industrialised center in the United States, Her
citisens recogniged that to retain her position of eminence she
mist have ways and means of developing men who would carry on what
might be called the si{ndustrial tradition.®

Newark enjoyed a dominant position in the entire nation for
her productive methods. Her citizene ‘realisod that she could not
stand still. There could be no resting on laurels. Once & halt
was called retrogression must needs follow. So the watchword be-
came, “Ouwardi® The citizens of Newark, of sll shades of opinion
on public and political matiers, did rally to a unanimity of thought
that the leadership of the city in industrial and comsercial fields
could only be maintained by the establishment of opportunity for

technical education. Thus was born the idea of education for the
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artisans, the mechanics, the industrial workers of the city. Thus

was created the first real effort for the establishment of & school

guch as ours,

%ith this objective the first step was taken prior to the ocut-

break of the Civil War. The Newark Industrial Institute was estab-

1ished in 1850 to provide technical training for apprentices in the

many industries of the city. It was successful for some years, but

the inroads on menpower caused by the ¢alling of so many young men

to the colors forced the Tnstitute to close its doors.

Neverthelees, that war period, bringing grief and loss to so

" many femilies, did provide one dev ment for the people. It was

in 1862 that the Morrill Act was passed by Congress and signed by
Abraham Lincoln. Here in Newark, a center of industiry, the effects
of this Aot were perhape not immediately apparent; but the Act and
its provisions, its provision for educational opportunities for
agricultural and mechanical arte, surely must have given much food
for thought to the industrisl leaders in Newark. Certainly the

slevating of the mechanical arts to the dignity of a profession
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and providing the opportunity for a mechanie to become a technician,
were all developments of a2 new philosophy engendered by the pro-
visions of the yorrill Act. We may not be in a position to attri-
bute the founding of the Newark Technical School directly to the
dorrill Act; but we can be sure that the widespread change in the
thinking about education, plus the natural needs of an industrial
empire as encompassed within the very gates of the city of Newark,
hed & major share in the final steps which resulted in a dreants
becoming & reality in 1881,

Professor Charles J. Kiernan has this to say of the period
from the {ivil war té the founding of the Newark Technical Schools

"In any attempt to evaluate the history of sn institutien in
terns of the factors influénaing its establishment and development
one iz astonished at the many circumstances that must be considered.
This is certainly the case with Newark Technical School and Newark
College of Engineering., 7There were many things that undoubtedly
had a salutary effect on (1) determining that a need for such a

school existed; (2) establishing and developing the institution.



145~

"We mist go back many years to find the original roots of
the institution that is now Newark College of Engineering. It
must be remembered thet Newark and its surrounding towns were very
early in the 1800 era predominant in mamufacturing pursuits, In
those years displays and pageants in Newark definitely emphasiszed
the mechanical theme., This did not appear to be so strange when
it is realiszed that in the Revolutionary times one~third of the
working populstion of Newark wes employed in its leather indus-
tries and even then the city wes acquiring fame for the diversity
of ite manufacturing products. The records show f;rthar that
early Newark possessed a greal many master mechanics and crafts~
men who were blessed with inventive genius. The patent office
records at Washington confirmed this fact and there was at least
one decads in the last century when the patent office showed that
Newark had contributed more useful inventions to industrial pro-
gress than any other city,

Newark early gave evidence of being a very fertile ,;reund for

technical education. Thiz is well illustrated by the methods used
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to carry out Fourth of July celebrations. The salvos of artillery
fire end the waving of flags and the traditional speech making of
July 4 were, of course, followed out each year; but beyond all
this & most important function of these celebrations was the oo~
carion of the city's manufacturing interests to bring their products
before the public by means of stages, floats, displays, and parsdes.
As many as 50 such exhibite with workmen and owners showing the
methods and techniques of their manufacturs would often be a fea-
ture of such Fourth of July celebrations. Apparently Broad Street
waé the center of attraction in those eerly days.

"The city of Newark then, as now, was outstandingz in the ex-
tent and variely of its manufacturing products and the city m
fortunate indeed to have much inventive genius in her midst. The
great inventions of Seth anﬂenluha, among many accomplishments,
built the first locomotive used on the Morris & Eesex Reilrcad (now
Ds Le & W.), and the early use of steam power as introduced in

1 - BOYDEN, SETM -~ Newark inventor. 1798 - 1870. Invented auto-
matic ocut off for steam engines, methods of manufacture of mal-
leable iren, patent leather, and many other processes. lakeR
of locomotives, later in life he developed the Hilton strawberry
still favorably known in Newark.
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Newark by John C. Hedenburg back in 1829, and such developments as
the diamond band saw, stove plstforme, tea trays, and the Baxter
stear engine were all perfected by Newark inventors.

"With all these considerations having a potent influence on
early Newark, it is no surprise for us to learn that in the years
proceding the Civil War, or about 1850, the Newark Industrial m-
stitute was established in the city. According to old records,
mestings were held and lectures given in the old Newark Acadewy
on the corner of High and William Streets and the Pirst Presby-
terian Church on Broad Strset. This school was organiged to give
techniceal training to young apprentices of the many indusiries
which even at that early time were established in the city. Such
well~inown men as Dr. .. H. Pemsingten,}' James B, t}mgar,g Willianm
ﬂalaew,-" and Seth Boyden were asmong the group interested in the
institution, with ex-Qovernor iarcus L., Ward as its firet presi-
dent. With such prominent people sponsoring the institution e

1 ~ PENNINGTON, SAMUEL HAYES - 1806 - 7 A man of learning
himself, he seconded every effort to advance the cause of edu~
cation. He was a mesber of the public school board of Newark
for 17 years, 7 of which he was President.
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is forced to wonder why its work was not continued. The answer must
be in the fact that a lurgg mupber of men left their civilian jobs
to answer the call to the colors issued by Abraham Lincoln, just as
in later wars large numbers of young mén answered the call and a great
many of those early Newarkers no doubt were saong the cnes who would
normally have taken work at the Industrial Institute. Instead the
young men found themselwes in uniform under grant, Shermasn, and
Meade, and many of them found their last resting place in the Battles
of the Wildemmess in the March through Georgis or the epic struggle
at Gettysburg.

*During the Civil War, the cause of so many heartaches and so
rmach grief throughout the nation, & very significant development
for education took place in the passage of the Norrill Bill in the
United States Congress. For a pumber of yesars prior to the Civil
War Jonathan Baldwin Turner! of Illinois had been waging a cam—
paign for the establishment of institutions of higher learning.

1-
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hese institutions were to furnish education for young men who
were in industrial and agricultural pursuits. Turner had pointed
out in his early speeches that soclety needed only 5% of its men
educated for the so-called professional classes which at that time
included law, medicine, the arts and sciences, literature, and re-
ligion. Turner concerned himself with the remaining 95§ of young
men. He maintained, against tremendous odds, that an industrial
and agricultural literature ghould be created and a new philosophy
developed so that industrial and agricultural pursuits could prop-
erly be ralsed to the dignity of the professional status. e pro—
posed that universities be established for the industrial and sgri-
cultural classes in each of the states and that subordinate insti-
tutions, lyceums, and high schools be estsblished in the various
towns and counties as adjuncte to the main universities.

w1t was a long hard fight Turner snd his followers wmade.
There was well-organised opposition by traditional educators. Pro-

fessor Turner himself wrote the legislative bill which was headed
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1an act donating public lands to the several states and bgrri—
tories which may provide colleges for the benefit of agricultural
and mechanical arts.' With the help of the Inited States repre-
sentative, Richard Yates, a former student of Turnmer's, who after-
wards became War Governor of Illinois, the bill was introduced into
the United States House of Representatives., It was defeated the
first time; and while on the second attempt it passed both the
House and the Senate, m#idon% Buchanan affixed his veto to the
Bill, This was in 1859.

wprior to the important election of 1860 Turner contacted
both Abraham Lincoln and Ctephen A, nouglas,l famous adversaries
for the presidency of the United States. From both these men he
obtained a promise toc sign the Bill should it progress sgain as
far as the Presidentts desk, With Lincoln elected in 1860 it was
felt that definite progress toward passage cculd be made and Repre-
sentative Morrill of Vermont was selected as the man best qualified

1 - DOUGLAS, STEPHEN A, - 1813 « 1861. 1In 1858 he opposed and de-
feated Lincoln for election as Senator from Illinocis. He and
Lincoln indulged in seven debates which brought to Lincoln a
national reputation,
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to take the proper legislative action to introduce the B1ll again,
Tis time it passed both House and 5enste and was signed by Abraham
Iincoln on July 2, 1862.

sghen it is recalled thai Professor Turmert's aim was Lo estab-
14sh industrial universities and that the land grant legislation
provided specifically for the establishment of sgricultural and

mechanical arts colleges, we probably will appreciate the chain of

cireumstances which hed such a marked influence on the founding of
our institution early in the 1880ts8, There is no need here to go
into the provieions and the operations of the Morrill Bill., Wvhat
has great significance for us is thet it had such a dominating in-
fluence on the establishment and development of such schools as ours.
#Concurrently with Turnmerts fight to establish the so~called
land grent colleges, the entire world became interested in techniecal

progress and education. The International Expesition at the Crystal
v i

i

Palace in London tock place in 1851. New York held a similar ome

in 1853, Paris in 1855, and London again in 1862. Subsequently at




very frequent intervals world fairs and exhibits were held and in
every one of them engineering and the sciences took a prominent
part. In our time we can recall the New York World Fair of 1939,
the Cenmtury of Progress in Chicago, and the Golden Gate Exposition
{n californis. Most of us are aware of the sirong emphasis placed
on technology and engineering at these exhibitiones.

wpeference mst be made to these Fairs throughout history
as having had a marked influence on the establishment and develop-
ment of enginesring institutions, Rensselaer was founded as long
ago as 1824 buﬁ most of the engineering schools in this country
ceme as an aftermath of the yorrill Act of 1862, DBrookiyn Poly-
technic Institute was founded in 185k while there was coneidersble
agitation for the passage of the Morrill Act, while Ey T, Te Was
founded in 1861, Worcester Polytechnic mstitute came into being
in 1867, Rose Polytechnic Imstitute in 1874, case in 1880, and our
own institution here in Newark in 1881.

nother factors contributed mach to technical educational
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devslopment in Newark. Not only was Newark happy in its many thriv-
ing industriasl concerns but she was also fortunate in her men of
inventive and orgsanizational ability. Prominent among the latter
IV ThE How7s OFBAY s 1573,

was Edward Weston who arrived in the United States. (nce estab-
lished, he became an ocutstanding sdvooate of technical education,
Hoe was in the forefront of the fight to obtain funds by subscription
for the founding of the school and the sarly success it had was due
in & large measure to his personal and public efforts in iis behalf,
It was indeed fitting that he became a member of the first Board of
Trusteses of the institutioen.

#0ne cannot help feeling that the institution would have come
into being some years before 1881 except that the Civil War took
80 many young men into service. Potential students in great mumbers
never returned from the fighting arees. Nevertheless, the Civil War,
as did those wars that followed even/ igr times, gave much impetus to

technical development. During those terrible years naval construction

was entirely changed. The first ironclads came into being., uilitary
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necessity developed new methods of construction; weapons, amsunition,
and heavy artillery were all improved during the conflict snd certainly
military expediency tsught the nation how to do a great many things
that were unthought of previously. For instance, the year 186l saw
an unparalleled feat of enginsering accomplishmeat by 3,000 United
states soldiers under Lt. Col. Bailey of the Army Corps of BEngineers,
The fighting shipe of the uississippi Squadron were unfortunately
esught in low water on the lied River above the falls north of alex-
andria, Louisiana. Navel ships worth millions of dollars were im~
mobilised and would have been abandoned of necessity to the South

if they could not be moved, but (ol. Bailey aonagived and carried out
the construction of a dam 600 feet long in an incredibly short time
against great obstacles. With the additionsl water depth thus cre-
sted the fleet was floated to safety one ship at a time and the offi-

cial report to the Wer Department in Washington by the Commar

eral and the Admiral of the Fleet called this accomplishment tthe best

engineering feat ever performed.t This accomplishment was for many
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years considered a classic example of sonstruction of dams under very
difficult and seeningly impossible circumstances,

"Every war our country has had to fight, provided many changes
and improvements in our way of getting things done. 7The Spanish-
American War in 1898, world War I in 1917-19, and World War IT all
brought to our country new methods, new products, snd new ways of
doing things. Esch war took its toll of our youth, and educational
institutions were affscted mumerically downward by the loss of young
men in battle. Here at the old Newark Technical School and the newer
Newark College of Kngima?m we have felt the impact of two great
wars; but as nations rise again after trisls and tribulations, so
has our school and college nursed iis wounds, mcmﬁﬁ its strength,
and gone on to attain greater heights than ever in the educational
world.®

Some attempt should certainly be made to trace the development
of technicsl educstion and a parallel development of the industrial

history of the city of Newark and its contiguous territory. The
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Newark College of Engineering and its parent institution, the Newark
Technical 8chool, of course followed verydosely the development of
the industrial changes in this locality, and there is inireduced here
some material gathered by Professor Robert E. Kiehl which bears upon
the development of the community extending from appreximately the year
1885, which marked the beginning of the actual work of the Technical
School, to 1919, when the Technical School as a separate entity ceased
to exist, its work merging and becoming a part of the work embraced by
the old Technical School and the new College of Engineering,

The industrial developments in this area prior to 1385 have been
outlined sarlier; and considering this particular area, we might say
that it had besn somewhat neglected in comparison with the earlier
history of Wewark which was so rich in advances in many lines of work
which were instituted perheps in a prior period. Particular attention,
of course, should be drawn to the work of Boyden, Edison, and Weston,
with many lesser lights appearing in the plcture.

ngenerally speaking this era was one of Newark's more than holding
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its own as a major manufacturing center in the United States, and

therefore in the world, By 1880 Newark ranked 1lth in the citles of

the United States insofsr as the value of its products was concernsd,

By the end of the era it ranked Pth. During this time its population

tripled and the dollar walue of its products increased eightfold.

The number of manufacturing establishments increased at a slower rate.

Apparently the trend was toward larger companies.

"The development of the different industries in MNewark did not
proceed uniformly. During the period being studied the leather in-
dustry incressed 3 1/2 times and the boot and shoe industry 2 3/4
times. Malt liquors increased 5 1/2 times. Tt would be unfortunste
if this were interpreted to wean that the citiszens of Newark walked
less and drank morel Jewelry and machine ‘ahaps and foundries in-
creased 7 times, while émgs and chemlicals became 12 times as large
a8 before.

*In 1891 the wercantile Publishing Company published a volume

entitled Newark and Its La-ading Business Men. This book includes an




interesting section called 'Wewark of Today' with a section on pages
29«31 devoted to manufscturing industriee. This will be quoted below.
Incidentally, the book contains four good photos of itigh Street at that

times

tNewark is frequently called the Birmingham of America, and
1t well deserves the title. For within its limits are over
1200 firms engaged in manufasturing, turning out millions of
dollars worth of gocdsanmually, giving employment to tens of
thousands of working people, and having a capital of over
840,000,000 invested in its mamufacturing., Newark is the
third city in the union in the extent and variety of its
manufactures and one of its establishments alome does a
business of over 310,000,000 a year. Another gives employ-
ment fully to 4,000 hands, and its works cover acres of
ground on both sides of the river. In several branches of
mamufacturing Newark is scknowledged to lead all other cit~
ies in the country and any article that bears the stamp of
a Newark manufacturer finds a ready sale in any’ market, for
the reason that Newark artisans turn oul only the best of
goode,.t

"Newarkts earlier history showed that cider was the first product
for which the city became famous. This was followed by shoemaking (1676)

which started as & winter occupation. Leather tanning and carriage
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building followed and were the forerunners of the many industries to
follow, although progress towards industrialimation was not steady.
"The Civil ¥ar was a stimulus to the mamufacturing business and

by 1891 an historian in Hewark and Its Leading Business Men described

the industrial life of the community and noted the following: !The
namfacture of jewelry iz an important item in the growth of the
city....there have grown up amongst us \73 establishments, with a
capital of $2,501,899, employing 2,535 hands, paying in wages 31,09k,016..!
This same historisn pointed cut that New York City transscted 25% of the
total United States Jewelry trade and that Newark's promimity to that
market was a big asset. 'In the matter of renis the advantages en-
Joyed by the Newark mamufacturers over those of New York are resdily
seen, not to mention thet of 1&‘5@:'; which averages less in this city
{owing to cost of living. )t

*tThe leather bﬁnimsa, that is, tanning and currying of hides
and skins, has a history similar to jewelry, and is new the largest

single interest that is carried on in Newark,t»
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ncontimuing, he listed other industries of 1891:

‘The mamafacturing of hats is one of the industries that
started at an early period in Newark, and one that has
maintained its position in the foremost ranks of our
profitable industries.

1The mamufacturing of boots and shoes, that was the first
and leading industry of Newark at which two-thirds of the
inhabitants were employed in the beginning of the present
century, has not kept pace with, nor has it held its posi-
tion, with some of the branches started.

1The nanufacturing of trunks...is now amcng the leading
industries of Newark...

18addlery hardware is another important and large intersst
in this oity.

tThe mamufacture of melt liquors is a large and growing in-
terest in Newark...there are at present 26 breweries and one

malt house in this Gityoti'"

Professor Charles A. Coltonts work in raising the money and

developing the Newark Technical School to the poini where it was
resognised as one of the most important factors in the industrial
work of metropolitan New Jersey was in every way an cutstanding con-

tribution to American education. From the time Professor Colton came
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1%t 1s not jJust clear as to what circumstances lad up to the sppointe
mtotmaafshmmk. gelton of mﬁmc Institute for the
headship of the newly fmnm Newsrk Technlesl School. There was, as has
been mentioned, a great deal of m throughout America in the forams—
tion of such schools for artisans, probably stimulated by the lNorrill Act
which reached its height of populerity in the years frem 18465 to 1875.

}:&u's very possible in the discussion of such =stiers among those who
were primarily interested in Newark concerning the possibility of attract-
ing the right sort of man to head the school there wae a very close link
betwesn some of the profoscors at Columbla Univereity mnd other aalles&%c
institutions and seversl lecturss were given by these men before influential
Hewsrk groups. It is highly probsbly that ss Professor Colion wse a former
student end grafuate of the Columbia Sohoul of Kines that he was chosen ss
& likely cmdidate, The chside, as will be seen later, was a very happy
one axd Frofessor Colton not m}y possessed high technical competency but
mmhmmWﬂwmmmlihhMohuamdamem

in the sducatienal field,
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to the school in 1884 to the date when he gave up active partiscipation
in the affairs of the school as Director, many changes had come over
the plcture of technical education in the United States and in fact,
in the whole world.

At the time of the foundation of the school the accepted method
of training engineers was through the medium of part-~time educstion.
It was perhaps a projection of the old apprentice system; and in 1881
when the first talk came of organising the school, engineering educa~-
tion, while not unknown, had not assumed any of the proportions which
it had assumed when Professor Colton withdrew in 1918. ‘uring the
last years of his regime efforts were made to start two-year courses,
giving certificates in various technical branchesy and while they
could hardly be called engineering, they would serve -as an inter-
mediate step between the work of the technicsl school and the possible
or prejected work of a college.

The !lmrk Technical School was founded in 1881. 1Ite doors were

opened on Konday, the ninth of February, 1885, As to what went before
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its opening, what deliberations, what conferences, what canvassing
among state and city officisls, boards of education, mnamifacturers,
bankers, and nearby schocls and colleges, one can only guess, A
news item stated simply on February 10, 1885: "The Technical School
on West Park Street was opened last night and, notwithstanding the
terrible storm, there was a large attox;dlnoe, Eighty-eight students
appeared and were ascignad to classes.” It was observed also that
there was no speechmaking or other tamliti«. wthe students were
simply introduced to Professor Colton and the various instructors and
assigned to their classes.”

Tt was a day in which electricity was new and a marvel. Tt was
noted especially that the building was 1lluminated by ten incandescent
electric lamps of 125 candle power and sixteen lights of 16 candle
power; that the instructor could turn them of{ and en with a switch,
all of them or part of them as he pleassd; and that the lights and

the power to run them were furnished free by the United States Flectric

Light Company with a factory at Orange and Plane Streetis,
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The period which we are now in is so interestingly described in
pavid 0. Woodbury's book, "A leasure for (Oreatness,” a blography of
Dr. Edward Weston, that we have borrowed very freely from it., (uotes
have been inserted where the use of Woodbury's book has been consider-
able, but sometimes it has bée’n necessary to purloin words, phrases,
ard sentences which fit so nicely into the picture and which mske it
véxy such better adapted to the purpose of this little history.

¥any interesting things were going on in those days bearing on
the development of the electric light and its use in public and pri-
vate organizations. In the nidst of it, and contributing a2 major part
to the development of the electric arc lamp and the incandescent lamp
to follow was Dr. Edward Weston who, with ¥r. Phillips, took the first
steps to found the Newark Technical School; so that at this point the
school very definitely was coupled with some of the very important and
mteroéting scientific and engineering discoveries which characterised
that period,

In ¥r. Woodbury's book, which was distributed by the Newark
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College of Engineering, these quotations appear which are interesting
to show not only that the school was directly connected with the de-
velopment of these pioneer efforts in the field of electricity, but
because they are in themselves so interesting. Wr. woodbury points
out that Weston considered it desirable "to install a battery of are
lamps on the roof of his synagogue-~factory.”

During the period just before the period of the Technical School
the display of arc lighting stimilated a tremsndous amsount of public
interest. In 1878 weston put up an arc lsmp in ¥ilitary Park in
Newark. "It drew vast public attention——and millions of bugs and
moths, It was belleved to have been the first light ever supplied on
contract to a mnicipality. In 1879 Weston made installations in
Boston and in other places.”

In Weston!s Plan® Street plant we note that it was lighted from
end to end with Weston arc lamps and it was very probably the gift of
thess arc lamps and incandescents that were furnished free by the

United States Electric Company.
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While the arc lamp was at the height of its popularity there
were many interesting stories told sbout it; snd as Woodbury says,
“Tt is amusing to imagine a crowd gathering today, say in Times
Square, to stare at an arc light. Only a group of aborigines visit-
ing New York would do that. Such is the change in the level of human
experience in a few decadesi*

To quote again from Woodbury, "Some months before Brush suc-
ceeded in lighting Wenamakerfs store in 1878 Weston persuaded the
city fathers of Newark to let him put up an ‘arc at the very center
of town. The Fire Departmentts watch towar was a csst-iron affair.
It wae perhaps six to eight stories in height. The tower had a glass
enclosure at the top and a large bell hanging about half way upe In
the glass enclosure fir&m were constantly on watch {or any unueual
smoke seen during the day time or a bright light at night. It was in
full view of this commanding point of vantage that Weston installed
his first arc-light display."

"Yhenever the lamps were turned on on the roof of the factory it



bl

was sure to be visited during the next few days by curious and helpful

sea captains who had observed the light from Newark Bay or Hew York

Harbor, had traced its location, and had come to learn and suggest the

desirsbility of having such lighte in lighthouses.®

"One of the firet important contracts which the company received

was the lighting of the new Hrooklyn Bridge with two rows of Wesion arc

lamps on ornamental poles. The Weston dynamo to run them, with all

subsidiary equipment, was housed in a small building on the Rrooklyn

side. ‘'At eight otclock,! says D, B. Stelmman, in his blography of

Roebling, 'the first fuse was touched off, releasing fifty giant rockets,

and a few seconds later the two cities lay under & sparkling shower of

gold, blue, red, and emerald fire.* Countless thousands witnessed the

unforgettable spectacle, They saw the span flooded with the mirscle

light of eighty powerful electric lamps strung along the arching roadway.®

The school on West Park Street, rented at $1100 a year, was a

narrow brick structure of some pretmnsions architecturally, crowded in

between buildings of similar type. It had probably begun life as the
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home of some person of consideration Yconvenient to the main tho-

roughfars of the city and the shops." It was spacious enough %o

sccomsodate & nightly attendance of about two hundred, distributed

over its three floors. The first floor, which was probably the

street floor, had two rooms for the classes in mathematics. The

second floor was fitted up as & lecture room. "Here," it was said,

“Professor Colton lectures on chemistry and physics.® on the third

floor, furnished with Xensington tables, the pupils studied free-

hand drawing, 7Tt is hard to understand why free-hand drawing was

80 highly thought of at that time, but i1t seemed a subject of great

importance, or at lsast of great interest, and it was contimued in

the school with vigor to a time well beyond Professor coltonts di-

rectorship. Perhaps its favored position msy be explained by saying

that it could, after all, be considered a subject of some technical

interest and at the same time serve as satisfying the studentts

artistic and creative spirit.

It is not completely clear who assisted at the birth of the

school besides Professor Colton. Certain names are repsatedly
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mentioned in the newspaper notices as the comeencements rolled around.
City and state officials always sccepted invitations to be present
and, indeed, often came, Superintendents of schools, members of the
boards of education, mayors, and governors passed in and out, Some-~
times they said a few words at commencement exercises. Professor
Colton seemed to know a lot of ®"the people who count® and had influ-
ence enough to get them to sit on the stage with him on the important
days. Certain names appear repeatedly in the history of these conva;
cations and festivals; William Barringer, Oeorge Phillips, lMosee
Bigelow, E. 0. Chepman, Colonel Joy, Edward Goeller. Some were offi-
cials of the educat&ongl gystem of the city or state; some were mer-
chants or manﬁfactgrera with an interest in education. These men,
especisyly the politicians of the scene, might come and go; but there
was always one to worry about the money, to plan for the future, to
say a few inspiring words to the gridpating class after the main bout
of oratory, snd to go off in the summer to visit chemical plants, That

was Professor Colton.
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Professor Colton--the student of today who gets to the Newark
College of Engineering in the morning with a half hour to spare and
who may spend it gossiping in the entrance hall, or his classmate
with & half minute to spare, will probably both pass a painting on
the stairway. It is one of those things that in the consclousness
of the crowds flowing up and down the stairs has blended into the
background., At some iime one may have asked, "Who ﬁa Professor
Colton?" and then forgotten the answer,

But to the student of forty years ago and to the alummus of
the 1920's Professor Colton was a person of great importance and
consideration. He had been the Director of the Newark Technical
School for over thirty years. He had at last retired to s farm in
Dutchess County, Wew York, and left behind him in the minds of hise
former students a feeling of respect and admiration which amounted
to a minor Cult. William Iyon Phelps at Yale, Copsland at Harvard,
had reacted on their more articulate students (they had been teachers

of English) in a similar way.
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one of Professor Coltonts particular points of pride was that he
knew personelly almost every student that came into the schocl and the
loyalty of the whole student body was something to marvel at. Professor
Colton was no particularlj easy taskmaster. His idea about technieal
education was very definite and had a good desal of susterity mixed with
enough interest to rather induce a kind of worship on the part of the
studente, The story goes that he sat in his office durin; the opening
of school esch year with & big book in which were inseribed the names of
the students. 7Then certain questions were asked sbout preparation, ob-
jeetives, philosophy, etc. one of the guestions, however, was, "How do
you spend your evenings?® 7Tt was very interesting to read over that
book and in the light of the present eaaupﬁtim of soms of the gradu~
ates of the Newark Taéhﬂieal Sehéol see how they answered this question,

Another thing which characteriszed Professor Colton and which
seemed always very hslpi‘ui to the students was the little mottoes which
he had painted over all the doors of the classrooms and laboratories.

They were extremely well chosen and the writer was much impressed and
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much helped by them. Onse in partiocular was striking which occourred
over the door of the elactriéal 1aboratory snd which stm‘ is remem-
bered; "I will be true for there are those who trust me," It seemed
a particularly good motto for anybody, but for engineers in perticular.

I spoke of Professor coltont's susterity. Concerning questions
of scholastic standing and questions §f absence and tardiness, he
might have appeared & martinet; but the school in its early days did
ineulcate very definitely some of those basic virtues which seem to
ST & CHRERCTELs28 7/ 7
some—extent—iacking-in the modern day.

Professor Colton, as has been mentioned, acquired a farm in
Pleasant Valley, New York, and there with his wife he spent the summer.
He was not a stern man, bul a very kindly and patient individusl with
fixed ideas as to the training of younz technicians. It was staxlling
when the writer first came to Newark to find the number of men in execu-
tive positions and men of standing in various industries who had gradu-

ated under Professor Colton or who had at leasi come to school for a

time, It seemed as if almost averybody of any consequence st one time
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had gone to the Newark Technical School, some of thea to stay and
graduate and others just to find out that they were not particularly
fitted for this calling. I remember once, in talking to the late edi-
tor of the NEWARK EVENING NEWS, ur. Arthur Sinnott, being aurpri#nd to
find he had besn a student at the Technical School for a time.

A very good example of the type of men which the school produced
wae Fred L. Eberhardt, for a considerablp tim president of the Board
of Trustees., He must have been & man very much after Professor Coltont's
own heart, Brought up in the best traditions of what a Swiss technician
should be, he was in one of the first classes of the Newark Technical
School and he later, of course, became President of the Board of Trustees.
His position as President of the Gould & gberhardt Company, who mam-
factured machine tools, placed him in a very strategic position so far
as rendering service to the institution was concerned, and it was
through his help and under his leadership that the Wewark College of
Engineering developed. tYothing was ever toco much work for Fred Eber-

hardt and in the meetings of the Board and in the meantimes as Chairman
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of the Building Committee he was busy directing his energies toward
the development of the school.

It is very interesting to note in this connection that his Chief
Engineer, Mr. ¥illlan Zimmeruan, was a graduate of the Newark Tech-
nical School and next in line, ir. Oranger Davenport, was a graduate
of the ¥ewark College of Engineering.

The situation in many concerns was typical, particularly true in
the Singer Nanufscturing Company. I remember ¥r. Nydegger, MNr. Yon
Lehm, and W, Hoer.

The first graduate of the school was ¥r. Cephus I. Shirley who
was for meny years the Business lanager of the ¥ewark Board of Educa-
tion,

Not only in manufacturing but in business the graduates of the
school had risen rapidly and in the banking field we can only mention
g&'. Brenn of the Franklin, ¥r. ¥acEvoy, President of the Washington
Trust Company, and ¥r,. Rieber of the National State Bank. There were

many more in the Public Service, quite a few in the Prudential. <Some
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of our students and teachers came from the mutual Benefit Life Insur-
ance Company, which goes to prove the important thingw--that the Newark
Technical School was and did integrate itself very closely with the
community life of Newark.

Not long since in a confersnce in Pennsylvania T learned that M.
MacNiece, the Chairmen of the Division of yanagement of the American
Society of Mechanical Engineers, was & former evening student with us,

¥hile in many of these csses the education of the school did. not
proceed very far under present-day technologlical standards, it did give
to a very considerable nusmber of young men who never even graduated a
birdts eye view of the technicsl field and served to stimulate them to
greater development. Tt is interesting to note that not so mﬁch im-
portance was placed on gradustion in those days; and while certificates
and diplomas were given, it was quite evident that the thing desired
was a knowledge of the subject snd nothing else. This the Technieal
School gave and with all of its austerity and with all of its sternness

it did meke a tremendous contribution to the overall sconomic and
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financial life of Mewark during the years of its existence. Too much
credit cannot be given to Professor Colton for furthering these
ideals, To the very end he stood staunchly for what he considered
to be the best in the building not only of young technicians but
young manhood,

There are vory few stories persisting sbout Professor Colton.
Wnile he was very much interested in the lives of young men who were
students in the school, he was not one with whom liberties could be
taken. The only stories that seem to psrsist are concerning his
cholce of models for life classes in freehand drawing and those,
strangely enough, are rather objective than personal.

One thing that is not gensrally appreciated is the trmnﬂéw
influence Professor Colton had in his community and the benefit which |
was derived in later years from this influence. His philosophiss snd
thoughts were nsturally reflected in his students and when the occasion
arose to develop more sdvanced courses in the college, these students

of his, holding as they did advanced places in industry, were of the
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utmoat help., Tt should be said cver and over asgain and stressed that
the growth of the institution in its later years was very much depend-
ent on the sound foundation which was laid by Professor Colton a;nd his
teachers,

Most of the professors of that day have passed on but it is safe
to say that they reflecited the philosophy of Profsssor Coltan in a
very marked degree, They were men, while serving the school in a part-
time capsocity, who still took to heart its problems and were in every
way in sympathy with the studeni body collectively and individually.
kost of them were men of some considerable substance either in the
production or consulting engimeering rlield.

As I look back, some men particularly were important in the devel-
opment of the institution. Such men a8 ¥r. Archibald Kidd, ur. David R.
Velr, and Mr. RKdward A. Conray and others were towers of strength always
in commection with the evening school.

gften in the spring Colton's boys, some of them already elderly,

- made pilgrimages to Dutchess County, spent the day with their former
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teacher, and had a group ficture teken with the old gentleman seated
in the midst of them. 3cholarships were given in his name,

The atmosphere at the time of the founding of the Newark Technical
Schocl was unbelievably different from that in which we now live.
Russia, Xorea, and Indo China were little~known areas a great distance
away and not of any conceivable immediate interest. They were not our‘
next-door neighbors, or perhaps our next-town neighbors, as they are
now, thanks to the technicians of the world. Bomﬁs in those days did
not exist, The explosives were comparatively benign. Armies traveled
slowly on foot or on horse, aftsr the first quick 1ift by railroad, and
in any case they did not go far. From Paris to Koscow is only sbout
1500 miles; rm Kew York to Tokyo about 6800. That universal concern
of contemporary mankind which was the atom bomb in:1945, the hydrogen
bamb today, and something else tomorrow, had not been imagined. Tt was,
in fact, unimaginable. Tt was quite cleer to all competent chemists that
the atom was the lowest limit of a&ll things and that 1t said, #Thus far

shalt thou go and no farther.® There was no cataclysm in sight.
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Men's consciences did not bother them greatly, unless in purely
personal matters., There was no feeling of mass guilt. There ware no
storn wornings of a wave of intellectusl and moral nihilism which was
threatening us. It would have been impossible in those days for a
professor of psychiatry at & leading school of medicine tosuspect
that there is developing "a now psychosocial ailment among scientists,®
and that emotional stresses in the sclentistts career have so in-
creased that "only men of exceptional maturity and stability can stand
up to them for long and remain clear-headed and generous-hesarted under
such psychologically unhygienic conditions.”

Broad social and humsnitarian problems did not in the year of
the founding of the Newark Technical School trouble the minds of too

many. It was & period of laisses faire., If you were not among the

underprivileged it was not too difficult to reconcile someone elsetr
hard lot with the will of Providence. It was a time when children
of ten, sd even younger, were in the mills and the factories and the

canneries; and a few cltisens, alarmed at this, were looking for some
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way to protect them, But there was still a long road to travel before
the average week of work was cut down from six days of nine hours each
to one of thirty-five or ferty:-vhoura.

In relation to the Newark ’fcc_!mical School these matiers were not
all of academic interest only, The students were, or hoped to be,
’eeohniums. And a technician is one type of scientist, perhaps the
only type of scientist, in industry in those days. The scientists
were concentrated chiefly in Germany. If a man wished to study chem—
istry at any time before the first world war, he went to Germany., In
this country, in 1885, if a boy wenE to college the chances were that
he spent a great deal of his time studying Latin and Greek, Compared
with its status at the present time, scientific studies had hardly
begun in America.

They were beginning at Newark in a fundamental way. The education
was in basic solence. ¥o high school diploma was required for admis-
sion, The sntrance examinations were tests in simple arithmetic, his-

tory, geography, and grammar; and when the studmnt entered the school
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his study of algebra, geomstry, chemistry, and physice stressed the
practical side. Professor Colton, indeed, defined the kind of educa~
tion which he was directing as technical education, "the application
of science to understood purmuits.® He looked on technical schools
as *the outgrowth of the demands of an adwfmccd aiviliuﬁion, valu-
sble in proportion to the degree to which the graduates are sble to
apply their instruction to useful ends.* These were the ideas he set
forth in his few remarks at the formal celebration of the opening of
the school on April 8, 1385)Mﬂa ended his talk by defining the
object of the technical sehool, which was to teach the application of
science to the industrial arts in the shop and the factory. 1%, the
technical school in general, was *not a school of general culture,
not & school of shetract science." The Newark Technlcal School was
to have for its principal purpose ths training of the pupil to aaeﬁe-
rate habits of thought and work, the endowing of its young men with
& clear understanding of the work they do.

Mach of the talk at the commencement exercises had to do with

the work the students were doing in their daily ocecupations, the work
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The following dates indicate the events that took plaos in son~

nection with the opening of the Newark Technical Scheol. The source of

this infoymation is copies of newspaper reperts under the dates shown:

Jan, 23, 1885,

Jan. 26, 1885,

m' ?,, 1855'
rage 85 & 86

Apr. é, 1885.
rage B9

Ap®e 7, 1885,
Page 90

Page 76

The Technical School will be in readinsse to recelve
ly 100 pupils by Pebruary 9. (A Honday scoording
to 195 world Almansc.) ~

The Essex Art Arsocistion Muilding, on West Park Street,
fhat 1s being pat in shape for the Teahnical School will
hanadytormeummgfmm,mw:@hml
will probsbly open early in February.

Technical Schoel ~ The Event & Source of
yone to ALl Titerested.

Xate: Above ltem is 2 headlinme of an article on the

school. This itex showed thet the on Yest
park Strest was in active use cn Pebruary &, 1885, and

probably earlier.
gpeniag of the Teshatcsl Sehosl
m:mammofthMSMnuw

mem&wmmgm the exercises will be

Opening of the Technical fchool

The public exercises connscted with the opening of
Newari Teohnical School will teke place at 8 otelock
tiednesdsy evening, April 8, at Assoeistion Hall,

glinton,2treet,

Hote: The formal opening exercises of the Technical
Schoo). were therefore held April 8, 1885. '

vote; The 1955 World Almanac shows b/8/85 to be a
Wednesday., It is believed that classes started on
3/96.? /gnsd that the formal opening exergises were held
on '
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which it was hoped would become more productive and skilled as 2
result of their training &t the evening classes at the Newark Tech-
nical School, five nights e week, from 7:20 to 912 P, ¥, But this
work should also ;mw its reward in a material way; and sometines,
though not often, this phase of the matter wasz taken up.

This questiag of the improvement of the condition of the labor-
ing man would naturally be expected to be of some interest to those
who were associated with the Newark Technical School. Kost of its
students were sngaged in local industries. They may not have been
considered lsborers, although some of them probably were., At any
rate, theymmst have been very much 8live to the condition of the
laborers whom, no doubt, they knew very well, Although, as we learn
from the entrance examinations set by Professor f;altan,. living was
chesp, labor was also cheap. A house might have been bought, accord-
ing to Pra.feu& Colton, for $3200, a ton of coal for 33.50; but the
workman may have been earning £15 a week.

Conoern with the workerts economic condition actually did once

receive major attention in a coumencement address. This was on



~§2-

yay 12, 1890. The speaker of the evening was the Reverand Doctor
willisme Prall who had formerly been an assemblyman. He referred to
& “great restlessness on the part of the people” and said that he
felt that the first step to combat this would be the restriction of
the hours of labor. He hoped thet he would offend none of the mamu-
facturers if he said that he believed eight hours a day was long enough
for sny man to labor. He went even further. He said that he believed
ﬁmt the man who crested and cared for the machine which had increased
production and profit by application of power, *that man has a right %o
sey to his brother who controls capital, 'let me have a share of these
profits.v

This zmust hav? sounded stronzly like socialism or commmism to
some of the men who sat on the platform at the commencement in the hall
of the Young Ment!s Christian Association. When the other side of the
argument was sdvanced it might not have been handled in language as
moderate as that used by the Reverend Doctor Prall. He was, in fact,

followed by State Superintendent F. ¢. Chapman who may have had in mind
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Dr. Prall!s remarks when he declared himself "in favor of Yankee Doadle
and the Star Spangled Bannsr.™

It mst not be thought that there wes sny controversy on the rights
of labor at these school commencements. Then, as now, a speaker would
naturally turn to a subject which was close to his heart or which was
receiving wide attention or which might be pertinent to the lives of
his sudience. On the other side, it might be called the enti-socialistic
side, had already been heard. Words had been spoken by Governor Abbett
himself and in a tone which today would seem offensive,

In those days, however, msn were much mm‘firmly fixed in their
convictions, whether religlous, political, or economic. Their thoughts
ran in wellwworn channels. Their associations and outlook were pserochial.
Today, before we speak publicly, and often before we apf;ﬁc privately, we
give some thought to the possibility that our words may offend, Poli-
ticians of today, partiocularly, have to keep in mind the fact that words
nay offend & group and that this group may be able to retaliate,

It was not so in 1885, Governor sbbett of New Jersey had spoken at
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the formal opening of the Newark Technical School on April 8, 1885,
In the following year at the closing exercises his impromptu speech
{vigorously applauded, according to the papers) might be described
a8 a nixture of inspirational oratory and carsfree vituperation,
»This school," he said, “does mors than give & boy a mere education.
It trains his mind, his hand, his heart. It tulishoa hin obedience
to authority, obedience to law, It is time that we should learn to
stand by the institutions of the country. The boys in this school
learn that. fThey will learn that it iz only the spawn and offscouring
of another country that ever attempted to engraft upon ocur lend the
ideas of anarchy, revolutiocn, and commmnism."

This must have been hard for citisens of foreign birth to take.
There were many of these, The (ermans alone were numerous encugh to
support three (erman language newspepers, &all of which were uvergener-
ous in carrying news of the school; columns more lengthy, more to the
point, and better presented than those in the English langusge newe-

papers. It would be expected that the Germans would be interested in
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technical education which had begun in Germany, but the Governorts

words must have annoyed many. The New Jersey Deutsche Zeitung car-

ried the story of the commencement but toned down Jovernor Abbetits
words. In the Qerman version he was made to say merely that anarch-
ists and communists had no hold on the educated worker.

The education of the worker at the Newark Technical School was,
&z has been said, basic in its simplicity. It was frankly utilitarian.
The founding of the school was intended to benefit not only the worker,
but the manufacturer; perhaps primarily the memufacturer, by supplying
him with more versatile and intelligent help. It was conceived in the
deliberations of the Newark Board of Trade. We learn this through a
philosophiring letter on *Workingmen and Machine Laborj Some Thoughtful
Suggestions Concerning the Technical Schools.” The letter appeared in

the Newark Daily Journal on September 25, 1886, and was signed simply

with the letter "C." (ould this have bean rProfessor Colton's letter?

After a preliminary discussion of the need of training for the working-

wan, especially training in orderly thought, the writer pointed out that
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#if the individual can be trained in proper methods of thought, the
stability of the government, which seems threatensd at times by the
masses, will be more sscure by reason of the individual thought.®

Whether or not these worries sbout the thmat of the masses
were in the gollsctive mind of the Newark Board of Trsde, the story
continues with an observation that the poard created sufficient pub-
lic sentiment to establish a Technieal School for the benefit of the
masses——a school which would not graduate superintendents, engineers,
or experts, but better workwen.

What were these "workwen" like when they ceme to the school?
In general they were young, sixtesn to twenty-eight years of age;
on the average under twenty-one. A few ware in their thirties., Some
were parried and had families.

Yost of the students were working in plants in and around Newarke-
in the Nomestic Sewing Machine Works, the Weston Flectric Light vorks,
Hewes and Phillips, watts ani Campbell, and Celluloid, and so on, It

was often said that they were workmen who were trying to improve them-
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selves. Only after they graduated was it possible to get an idea of
their actual ocoupations, This can be learned from the "Book of Tn-
formation® which was equivalant to the usual school catalos or bulletin
and which was published yearly. From this we can learn whet the stu-
dents were doing after graduation. lsborste lists were published
giving the ocoupations of graduates of the years past, In the i’}‘l’?«-
1918 "Book of IMformation," for instance, the graduates of the classes
of 1888 to 1917 inclusive were accounted for. One finds that the
graduate might have been a moulder, toolmaker, draughtsman, foreman,
machinist, die meker, jeweler, electrician, electroplater, designer,
clerk, inspector, armsture winder, Some had mﬁa '“r afield and
become bmrs; florists, insurance men, and counsellors-at-lsw, A

few had become presidents of companies., But it was still the policy

of the aschool in 1917 to advise the public through the medium of the
*Book of Information" that ite am was "to prepars students fnr. antrance
into manual vocations sither as learners, apprentices, journsymen, or to

give supplemental instruction to those already in a trade or other manual




~88-

vocation.* It always stated emphatically that the school "did not
prepare students for college or professional schools,.®
The opening of the school was informal, as already noted, There
was no celebration until the night two months later when Governor
Abbett, Colomel Joy, and certain other solid citizens spoke briefly.
There was usually, in later yesrs, & formal convocation or meeting to
celebrate the end of the school year. At these meetings there were
speakers to give words of praise and appreciation to the pupils whe
went to school for two hours at night after having worked perhsps
from seven tc twelve, and one to five. The speskers gensrally stressed
the value of manual training and the kind of education that would make
the boys self-helpful and progressive. At the end of the spmq&making
the audience was usually invited to inspect the elwsrom; and labora-
tories of the school. These yearly exercises were usually held in
the auditorium of the Young Men's Christian Assosciation on Clinton Strest.
At the closing exercises of the second year which were held on

¥ay 16, 1887, a large audiencs was present, "amony whom were many ladies,*
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governor Green spoke briefly and mentioned the fact that & bill had

been passed by the state legislature providing that the state should

give to each school district an amount equal to the sum "raised by the

people," provided that it did not exceed 35,000. fthis was to be used

for technical education, and the (Qovernor sald that he locked to the

Newark Technical School for instruction as to the best manner of carry-

ing out the system of technical education. This wae the first notice

of the financial relationship of the school and the state which was to )
be a permsnent one and which will be told as a story by itself.

The chief spesker at this exercise, howsver, was not the governor,
but a professor from Professor Colton's alma mater, the Columbia School
of wines, Thomes Egleston., [is talk was strongly in faver of American
technical education as compared with the Furopean--American technical |
education of the type established by reter Cooper. HCooper Institute,
during the war,® he said, “furnished nearly all of the engineers to run
such vossels as the Monitor. They were not taken from West Point and

the colleges.* Professor Egleston concluded by an apprecistive discussion
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of two of the important studies of the Newark Technical School,
nathematics and drawing, "the two most importent languages, languages
‘ ‘whieh all can understand, which need no translation, which will be
just as easily understood in Afghanistan as in the shops of Hewark."

The mesting at which Professor Egleston spoke was the last one
which might be considersd & mere "end-of-the-year meoting.® After
that the yearly celebrations became known as sgommencements,® that
strange word used to describe the ending of a school course, and
explained rather doubt{ully by noting that school is ending but life
is beginning.

The schoolts first commencement took place on May 1l, 1888, and
the s;}oaker' on that evening was a man who later became one of America's
most eminent educators and the President of Columbia University.
Nicholas yurray Butler was at that time fresident of the New York Col-
lege for the Training of Tmrs which is now known as Teacherst Col~
lege. Unsccountably, Profsssor Buller appeared in all the nswspaper

acoounts of thie commencement as the President of *The Industrial
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College of the City of New York." The commencement received very

rmumerous and extensive notices in both the Fnglish and Germen languages.

Nicholas Murray Butlerts speech, even in those days, had the flavor

and quality that later generations learned to look for—-dignified, par-
lismentary, sonorous, leaning heavily on the classics and on European
history, early and late., In his talk, on thip ov'nfgk least, the aca-
demic education of the universities ran second best to the technical
training of Newark. "In the great mamufacturing citlies," he said, "we
find all sorts snd conditions of men, and thé knowledze which they
evince in the production of articles by applied mechanics is power

in it3 fullest meaning., The teachings of history are that great cit-
ies are dangercus., Athens, when in the fullness of her power, made
the fatal misteke of ostracizing Aristides; Paris had to suffer its
reign of terror; lLondon its diurnal riots, and even New York and
{hicago have not escaped the fury of the ignorsnt masses." The old
civilization, Mr, Butler pointed cut, was a martial aristocracy~-the
modern, an industrial democracy. He looked for the pupils of the in-

dustrial schools to supply the stsmina of the country and the real
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backbone of eivilisation, Fe believed that there was sufficient

patriotism, intelligence, and enterprise in Newark to make its Tech~
nical School one of the greatest in the Union because it was already
founded on the soundest bﬁa&mzs and philosophic basis, "The address

of the able gentleman,” said the notice in the Press-Register, “was

1istened to throughout with rapt attention, and he was thanked by a

tumultuous applsuse.® Even the restrained New Jersey Freie Zeitung
concluded its story of nr. Butlerts address with the parenthetical
(Lauter Beifall),

mut while the fine speeches were being made, Professor f;*;alten
and a good many others were considering the annoying matter of money.
The Sunday Call, on Homfmr 13, 1887, had run a column on the school's
finances under the ominous heading, #Shall Tt Be GIoM?ﬂ n this there
wag a rather complete history of the initial financial arrangements of

the school and their contemporary unhealthy state.

the support of the school had originally depended on a peculiar snd

unreliable plece of teamwork between the citizens of Newark and the state
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of New Jersey, by which it was agreed that $5,000 was to be raised
annually by the citisens and that this was to be matched by the
state; but the act of the stete legislature actually said that the
asount to be raised by popular subscription was to be at least
$3,000 and that the state would give an amount equal to that raised
by the people, but not more than $5,000, This seemed to indicate
that the education of 200 boys a year (about the usual enrollment)
would be carried on at a cost of from $6,000 to $10,000 a yesr.

In the first enthusliasm amounts were subscribed by some of the
more affluent citisens of Newark, amounts ranging from $200 down to
425. The entire $5,000 was promised by these contributors; but of
the 250 who sgreed to pay, fewer than 200 sctually did pay. It was
f8lt necessary sometimes to nudge the elbows of these men, and the
newspapers were often interested enough to do this. The Sunday Call
on December 19, 1886, expressed its alarm that less than §3,000 of
the 85,000 promised for the schoolts third year had not been paid and

reminded the citisens that, under these conditions, the $5,000 appro-
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priated snnuslly by the state would not be available. It was pointed
cut also that the school was badly in need of a library and reading
roosie This need for a library became an important demand in the
early months of 1887 and thereafter. There was also an occasional
reference to a possible "museum of industries" in which would be
collected samples of the products of the local industries and which
would be of vast benefit to the public, The newspepers were co-
operative in this matter and gave much space to Professor Colton's

philesophising and planning, The Daily Journal, the New York world,

the Evening News, the New Jersey Freie Zeitung, md the Sundsy call

were all of halp., "President Colton, of the Newark Technical School,
chatted freely again,® and the reporter relayed the newe of the
school's plans, hopes, and needs.

The school!s file of technical magagines was Yo be the nucleus
of 8 valusble reference library for the city; but the combined library
and business office of these days was understandably inesfficient and,

during the summer, was open only em‘ night a week., "The city,® said
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Professor Colton, "was sorely in need of a reading room which should
be free to everyone and cpen at all times.™ 7Y sm satisfied,” he com~
mented, "from observation, that meny young men, and older ones as well,
go to the saloons to spend their evenings because there is no other
place to go where they have the same freedom.® Professor Salion‘wta,
perhaps naively, sympathetic to the young man. Years later he was to
include in his "Book of Information® the following adjuration to em-
ployeers; ‘"Every eaploysr who has an employee attending these classes
will do that younz man a kindly act by speaking a word of encouragement
to him now and then., Sacrificing social pleasures; as the student must
if he attends evening classes and keeps up his standing, shows that he
possesses grit ynd determination to succeed, and a little praise is
frequently an incentive to him."

Encouragement was sorely needed. In the early days of the Tech-
nical cchool the student mortality was smasingly high. This was men~
tioned on the occasion of t@e second commencement at which six nmen were
gradua&ed; The class had originslly numbered fifty-seven. Absences

were severely restricted and penalised. lore than five absences in a
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term caused the student to be dropped. Once dropped, it took the
Board of Trustees to get him back into the school. Tn spite of this
withering away of the student body, Professor Colton insisted regu~
larly at commencemente and in mpa,per interviews that the schoolls
capacity was severely taxed, It was true also that the lease on the
West Park Strest building would expire on May 1, 1891, This made it
necessary "that other and more cosmodious quarters should be procured.®
This meant money, but money was now a little easier since the
city of Newark, through 1ts Common Council, voted an appropriation
which was to equal that of the state. This had become available to
the school for the year 1888-1889. ®Had it not been for the city!'s
assistance," said Professor Colton, "the expenditures would have far
exceeded receipis." The good news about the city's donation was first
announced to the Alumni Association at its annual meeting on ¥ebruary 13,
1390. The Association was then in its second year. Professor Colton
further told his graduates that a bill would soon be passed making the

Roard of Trustess an incorporated body “under the name and style of The
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Board of Trusteas of Schools for Industrial Educstion, with the
right of perpetual suceession, to sue and he sued,~-—and with power
to accept donations and bequests of money and property---." Reyond
this Professor Colton said that his board had enough money saved up
to buy land for the erection of a new building. uoney for the tuild-
ing itself they did not have but they hoped to look for it in the di-
pection of the citismens of Nevark, especially those who were at the
hesd of the numerous industries of the city and of the surrounding
towns.

In less than a month after this announcement the land had been
bought, the “Hedges Place," at the cornmer of High gtreet and Summit
Place, a plot about 138 b§ 175 feet. The price was m,aoo-mo mean
sumj but it was property on a very desirable street in a large city.
There were mansions on High Street in those days. Several of them
are still stending in the stretch betwesn Market Strest and Clinton
Avenue, It should be remezbered also that the let m & large one.

On the “square foot basis® the cost was only about fifty-eight cents.
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This was the lowest price per square foot of any of the real sstate
transfers reported on April 26, 1890. In his announcement of this
purchase Professor Colton optimistically stated that it was desirable
that a new school building should be ready for occupancy by uay 1,
1891, when the lease on the West Park Street property ran out., The
trustess did not have the money tut they hoped and belieaved "that
wealthy men would open their purses.* The price of the land could
have come out of the money saved during the preceding years, 7Tt was
possible, apparently, for an institution to save money in those days.

Indesd it was done. The Lvening News, on April 26, 1890, made the al~-

most incredible statement that the Newark Technical Schoolts receipte
for the year preceding were 321, 295,13 and the disbursements were
$8,049.L4l; but, while this savings, which was over $13,000, would
nearly buy the land, the larger item of the buildings would have to
be considered also, Professor Colton expected that thirty or forty
thousand dollars would cover it, at least initially. There was to be

one building to begin with, while others would be added later, 4t the
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comsencement exercises on May 12, 1890, there was but little talk of
the new building. Professor Colton said merely that no nmoney had yet
been contributed, but that he felt confident that 1t would be forth-
coming later.

Aside from matters of wmonsy, there were other things of interest
for the fall opening in 1890, A circular was published giving informa-
tion about the school and stating its aims, These were said to be pri-
marily the sdvancement of the mamufacturing interesis of the city. The
sourses were arranged “with special references to the intellectual
wants and improvement of the working classes." These courses were,
naturally, the old group, including mathemstlcs, physies, chemistry,
English, and drawing; but there were new ones,

A twowyear postgraduste course in ?s:pglish‘ was added, as well as
a two-year course in spchitectursl drawing. The English course,
founded "at the earnest solicitation of graduates of the school,"

was, for the first year at least, to be ﬂailabli only to the alumni,

of the twenty nine graduates of the school, eleven took the course.
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There were only two meetings a week, but considerable outside work
was expected of the students in the matter of writing and reading.
Tt was hoped that in later years this course,remodeled somewhat,
might be opened to the general public st & modest tultion, Ten dol-~
lars a year was the nmaunt mentioned,

The course in architectural drawing was so populer that it was
necessary in the following year to extend its classes to include one
on Saturdsy night. This subject retained its popularity for meny
years, even into the 1930'e, and would probably be going still if it
had not become one of the victims of the accrediting boards. Its
popularity was understandable. It satisfied the creative urge of the
student. It made him familiar with the architecture of the past. It
gave him an appreciation of the controversial architecture of his own
day. Tt supplied him with an understanding of possible relationships
between the engineering and the esthetic aspects of design. Even the

textbooks it used were treasuries of the art of architesture from

Egypt to Chicago.



There was another matter of interest which was quite strongly in
the engineering field. Among the three new men added to the faculty
was one William Kent who was to give a series of ten lectures on stean
engineering on rriﬁugr evenings from 7130 to 8:30. These lectures were
designed for fourth ysar students, but gradustes had the privilege of
attending them, Professor Kent was to be celsbrated before long as
the compiler of the famed "iechanical Engineerst Pocket Book" which ap-
pearsd first in 1895. It was, and still is, published by John Wiley
and Sons, New York, slthough its title is now "Kent's Mechanical En-
gineers' Handbook." The work on this book had been started by Xent
before 1875 on the advice of Hysiromj vEvery engineer should make his
owmn pocket book as he proceeds in study and practice to suit his par-
ticular business.® 7Tn the first edition the author assumed the role
of a compiler, not an “authority,” and gave credit tothe original
workers, when possible, by naming them and the publications from which
the information was drswn.

The work has gone through twelve editions~first under the editor-

ship of William Kent, and later that of his son, Robert Kent, It is



now & compilation of authoritative monographe and is published under
the genersl editorship of Colin carmichae)l and J. Kenneth Salisbury.
In sddition to his teaching at the Newark Technical School, William
Kent lectured at many other institutions: Purdue, the Polytechnic
Institute of Brooklyn, the Franklin Institute, Cornell, Stevens,
Worcester, ste, His special interests were stosm engineering, water-
tube boilers, weighing machinery, and smokeless furnaces. Later he
turned to industrial cost accounting. He appears to have been a
sharp businessman. The copyright on the handbook is still held by
the Passaic National Bank and Trust Company as trustee of his estats.
On November 30, 1890, the Sunday Call, in a genercus spread,
notified the public that the new building for the Newark Technical
School was somewhat more then & dream, and printed the architectl!s
drawing of what is now Weston Hall., "It is hoped," said the call,
with innocent optimism, "that every effort will be made 10 have the

new school in resdiness for use by the opening of the term next fall,.®

Tere followed a detailed description of the proposed physical structure

of the building.
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In the following May the trustees were hoping *to see their way
clear to bresk ground by fall,* and on May 12, 1891, at the fourth
commencement, money matters were taken up. After the speaker of the
evening, Professor Felix Adler of the Workingments School of New York
City, had addressed the gathering on the subjesct of technical educa-
tion, Professor Colton came forward., Referring to the proposed new
building, he said that there were three stages in the erection of a
school building--contemplation, sgitation, and realization, "We are now
in the agitative stage,* he said, "and it takes a great deal to aglitate
Newark.* (Applause). He was referring, as one lsarns later, to “the
conservatism" expressed by the average citigen when it comes to giving
money. He was, however, able to announce & few ‘plu&‘ from the brewers:
John H. Ballantine, $5,000; Robert F. Ballantine, §5,000;5 Gottfried
Krueger, 3%1,000. But the men of those days were reluctant to give out-
right. These subscriptions were to be paid only when the rest of the

needed $L0,000 was subsecribed,
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From that time forward there was a sucosssion of alarums and ex-
cursions on the part of the newspapers actuated, no doubt, by Professor
Golton and his board. There was considerable finger-pointing. Phila-
delphia was complimented on having a Drexel to give it a Drexel Insti-
tute and a Childs to supply it with tressures of literature and art,

Newark had its wealthy citimens, but they did not show the ssme public

spirit., ¥r. Anthony Drexel had given to date a million and a helf dol-
lars—-Newark needed only forty thousand. Peter Cooper was mentioned
with reversnce, as were Andrew Carnegie, Isaiah Williamson, and Charles
Pratt, all contributors toc education and benefactors of their country.

Sueh were the words of the Daily Journal in December, 1891.

Tn ¥ay of the following year Williasm Clark of the ¢lark Thread
Company promised another $5,000, but that left $24,000 still to col-
lsct, and the Journal begsn to talk about small subscriptiens, g5 to

$100, from hundreds of citisens, while the Newark Times began to hint

that the state ought to foot the bill, and the Daily Adﬂrtisor said

that the Board of Trade should pitch in and help. About this time
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another ocontributor appeared with the ammoying promise that he would
give $500 when the subue#iptim totaled $20,000, This made a total,
on sy 29, 1892, of $16,500 in promises. At their annual dinner the
Alumni Association, perhape by way of changing the subject, vobted to

place a wreath on Seth Boyden's statue in Washington Park on Mewmorial

Day. But the Daily Journal, in & parting shot for the year, observed
that the Grant lonumen’ und, which General Mt had undertaken to
complete only two months previously, had all been subscribed which, the
Journal said, “enly goes to show what can be done by vigorous hustling..'*
During the summer of 1892 the subscriptions ebntinued to cose in
and they kept on through the fall and the winter so that by the middle
of warch they amounted to $22,840, which left $7,160 to be collected
before the actual building could be started, During these months the
newspapers had kept up thelr low pressure campaigns and reported all
gifts, no matter how small. Although noc mention is made of it, there
is a likelihood that mfosnor colton carried on his own campaign, pos-

8ibly by letter or even by personal visit, since the listings seem to
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show only companies and individuals from the Newark area. In the vaca-
tion months Professor “olton had, as ususl, made his trips to the in-
dustrial plantes, This time he visited several dyeing establishzments
and "made valuable additions to the Industrial Museum." He alszo pre-
pered an exhibit for the World's Fair illustrating the bleaching, dye-
ing, and printing of calico. This was "put up in & hendsome oak case,
made especially by Kirk and Jacobus, with a metal tablet reading:
#egchnical chemistry from the Newark Technical School.® This was the
worldte rair of 1093 which wse held in Chicago,

The trickle of subscriptions died out, however, in the following
months, The year had been 2 bad ons in the business world, the build-
ihg fund had not increased; and In November, 1894, Professor rolton
reported a totgl of 323,218 of subscriptions wiich was an incresse of
a mere 8378 for a year end a half, Clearly something had to be done
and the Professor did it by the aid of a quaint and interasting pub-
licity canpaign., This was carried ocut through the Sundsy -all which

wae always very helpful, It involved the printing of a series of
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letters from graduates of the Newark Technical School who told in
*gigple unvarnished language” what the school had done for them.

Tn @ kindly introduction to the letters which appeared in May
and June, 1895, the Call commented on the fact that it seemed strange
that it was so difficult to raise the last £7,000 of the building fund,
since the school was not only a good institution of its kind, but the
erbodiment of the spirit which had made Newark great. At the sane
time the g‘_a_g.__lu printed the circular letter which Professor Colton had
sent to 211 the graduates under the date of February 15, 1895. The
letter included three questions which the graduate was requested to
answer as fully as he wished. They werej

1. that is your present occupatien?

2, Has the instruction you received at school been of any
benefit to you? .

3. What suggestions can you make for improving the coursS
of instruction as at present carried out?
Some of the snswering letters were brief and to the point; others

wers of the nature of a minor gutebiography. Almost all were dated

from Newark or its neighborhood. The most distant letter writer had
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sent his snswer from Birmingham, Alabams, where he was acting as
draftesman and bookkeeper for the Birminghas Engine %orks. The posi-
tions of the graduates were of the kind that would be expected: civil
enginesr, draftsman, toolmaker, sheet metal worker, machinist, chiefl
engineer, salesman. One man, however, had becowme a medical student in
Philadelphia, They ﬂl sgreed, loyally, that the school had been of
benefit to them in their 1ife and in their work. As to the suggestions
for improvemsnt of the curriculum, there were a few of those. It was
thought, for instance, that individual experimental work in chemistry
and physics would be preferable to the customary lecture experiments
which wepe all the school had to offer. A number of the writers hsd
this thought. Other suggestions weres a course in business, the
lengthening of the school year, the handling and use of surveying in-
struments, & course in Latin (this from the medical student). But in
general the writers did not have many suggestions for the improvement
of the school.,

This little campaign served to kesp the school and its problems



-~109-

before the public for the summer., In the fall the financial worries
were still as big as ever, even bigger. It was thought that the new
building might cest £40,000 rather than §30,000. Further troubles ap-
peared, As 8 result of the raising of standards in the entrance exami-
nation in arithmetic there was a notable falling off of the eligibles
and in place of a "waiting list® which had sometimes been the case,
there were not more than fifty who could pass the examinations and
snter the preperatory elass,

At this time the building fund had been growing in a more healthy
manner by contributions ranging from $10 to $500 until, at the end of
1895, there was only asbout §$1;,000 nseded to meke up the total of the
building fund which had again setitled down to & more comfortable $£30,000.
Then came the happy news, on Jamuary 5, 1896, that the Newark City Coun-
cil, finding that the city's balance showed a surplus of 345,000 at the
end of the year, voted §5,000 of it to the Newark Technical School, thus

bringing to reality a suggestion that the Newark Sunday Call had made a

short time before. It had been & long struggle, so long that four of
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the esrly subscribers had died, but Professor Colton anticipated no

trouble, "that is, practically none," in collecting the actual menqy,
even from the estates of the desd subscribers. The Sunday Call pub-
lished a ®"Roll of Honor,® including all subscribers except the Newark
gity council, and brought cut the embsrrassing fect that if oniy
£30,000 had been needed the City Council might have ka_pt. its money,
since the subscriptions totaled $30,973. The amounts ranged from
$5,000 down to 43,

After a few unpleasant eplsodes relating to the letting of con~
tracts were smoothed over, the cormerstone of the new building wes
laid on ¥ay 11, 1894, This ceremony was held in the afterncon, the
snnual commencement in the evening. The cornerstone box contained
copies of several of the local newspapers, the school's "Hanfbook of
Information,” and certain other documents. The Sunday Call at this
time came ocut with a lengthy history of the schoel from its very be-
ginning and even certain happenings which preceded its beginning,

such a8 the Board of Trade meeting on March 8, 1879, when an essay on
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technical education was read by Professor Alfred Colin., The

troubles of the home builder were not absent. The school was to

open in October, as usual, but there was delsy in the consiruction

of the roof., The date of opening was postponed to November, then
to January. The first classes were held in the new building on
Jaouary L, 1897.

In March of this year the school attempted to have its smmmal
appropristion increased by the state from §5,000 to $10,000 but
this bill was defeated in the Senate. The oity of Newark, however,
was more complisnt. It ralsed ite annual eppropriation in ¥ay,
1899, from $5,000 to $10,000.

This was the way in which the Newark Technical School took a
firmer hold on life. Tts new hame in those days was on a quiet
street of cobblestones and was surrounded by buildings of some pre-
tensions. The high school had not yet been built. In its plsce
there was a pleasant hun' surrounded by s well-kept hedge and an
iron picket fence. The Laboratory Building was added to the insti-

tution In 1912,
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wWith the opening of the new building there came the start of
dey claases., These were first annwmad in an advertisement on
December 13, 1895. The courses listed were: mathematics, chemistry,
physics, mechanical engineering, free~hand drawing, architectural
drawing, mechanical drawing, English compost tion, gheteric.

But the school was changing in other ways., In 1393 the title
page of its annual circular listed it as a Free Evening School for
Young Men. By 1897 tyis restriction hed been dropped. Women were
admitted although their numbers have aln&u been minute. The courses
of study became more elsborate, iost of these coursss must have been
wall thought ocut and in continuous demand since they persisted to the
period following Dr. Coltonts directorship. They were, in acw rdance
with the poliey of the school, wased on the requirements of industry
and, to a certain extent, geared to the industries in and around NHew-
ark. The fact that the mamfacture of jewelry hae been an important
business was reflected in the course in Jewelry and silverware design

which was popular for & certain period. The nature of the curriculum
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can be realised from a consideration of the following course list
which appeared in the Book of Information for 1916=1T:

Genersl Technical

Decorative Design

Building Construction

Theoretical and Applied Flectrieity
Elsctroplating

Course for Plumbers

Course for imchinists

Course in Foundry Practice

Asgqriz:g
Pocinacing

The first three were five-year eonrses,. the others were completed
in two yesars. Residents of Newark were admitted to some tuition~free,
For the other courses there were fees ranging from ten to twenty dol-
lars & year. Newark Technical School, even with ite tuition rates,
was practically a free school.

Compared with institutions of the present day the mumbers of
the schoolts students were small. In the early d@ya it could eount
about 200 students in its average year. By 1916 it hed 515 students,
of which 306 were residents of Newark. Professor Colton remained as
Director through the scademic year 1917-1918. Then, with a thorough

refrganisation of faculty and curriculs, the diregtorship was assumed

by Dr. Daniel R. Hodgdon.
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The history of the Newark Technical School and the Yewark College
of Engineering would be certainly incamplete without indicating the
integration and supplementery work given not only in the early years,
but in the later years, by the Essex Cenhty Board of Vocational Fdu-
cation and particularly its Director, Ez;. Ronald W. Kent. It has been
indicated that when the Hewark Technical School was opened, and even as
far up as perhaps 1925, & great. mpany of the courses were what are con-
sidered now strictly vocational in nature, that is, they trained for
¢ertain skilled snd semi-skilled positions. In the early days, of course,
the Newark Technical School had no asademic status as a college or even
as a Junior ceollege.

The development of the school was prediceted primarily upon the
proposition that when the gysten of free public education offered a
vocational course and offersd it satisfactorily, the Newark Technical
School would cease to offer that course. Gradually then, over the years,

nany of the courses, particularly first those in the skilled and semi-~

skilled trades, were taken over by vocational schools., Perhaps the
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first of these courses was & course in plumbing., OCraduslly the voca-
tional schools took over all the courses, leaving some courses which
are today offered by mechanics! ins?.ituées, technical institutes, and
community or junior colleges.

The semi-skilled tredes went first, training in the skilled trades
next, and for quite a time the Newark Techniocal school in the evening
gave courses frankly of junior college grade., But again, under the
administration and comtrol of a forward-looking county vocational board
and a very sble, competent, and aggressive director, the vocational
schools supplemented, or 1t might be even sald that the Newark fechni-
ol School supplemented, a very extensive program of training in Eesex
Gounty. This close tis-up or correlation between the work of these
two bodles wes, it would seem, very much in the public intersst. There
was naver any competitive spirit, never any friction. Jusl as soon as
the public schools, either lacal, city, or county, took up certain work,
the Technical School moved on to othorv fields.

To say that this work of the vocational school was of lower grade



116~

is perhaps a misnomer., Aes the sducstional work touches more and more
students, the work definitely becomes more and more important and it would
sesn even today that a highly developed and efficient secondary school
asystem, backed by the m sort of a primm system, is the groundwork

on which all education in Americs is built,

It was possible, because of the very pleasant connections and con-
tacte with the vocational school, for the institution to suggaest, 1f not
actually assist in, some of the developments which touched overall tech-
nical education in Essex County and in New Jersey. The then Assistant
Commiseioner of Vocational Bducation, Dr. Wesley A. (tleary, had fol-
lowed with interest the development of the Newark Technical School. He
had seen it attempt to develop its evening courses into day courses of
two or three years duration. He had helped in that development; snd
when it came to the problems which involved the development of the col~
lage, he envisioned it, and the authorities in Trenton envisioned it
because of his influence, as a capstone, s an overall program which

could handle everything from the semi-skilled trades to engineers of
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professional stature. It was through his influence very largely that
the institution was sble to transfer its emphasis from the voecational
to the professionsl. That transition was difficult and took a long
time and many questions of importance rose which the authorities of the
school could not have solved unsided; but as long as Dr. Otleary lived
he was always interested in, always sensitive to, and helpfully in-
olined toward any developments in the Newark Technicel Sehool which
led to the founding of the Newark College of Engineering. When the
College was founded, and in its early days where the situation was
parhaps precarious, his help and his influence in Trenton and through-
out the state can hardly bs overestimated, He left an indelible im—
print in New Jersey, not only in his personal field of vocational edu-
cation, but in its touching flelds of the public schools, the high
echools, and the e‘allega}a

There never seemed to be sy desire on the part of the vocational
schools to overrsach their proper objectives, In so many cases the his~

tory of the schools has been that they first want to move from trade
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schools to vocstional schools, then from vocational schools $o tech-
nical institutes, from technical institutes to junior colleges, and
from junior colleges to degree-granting inmstitutions; and it was a
source not only of great gratification to the technical school and
college sdministration, but a source of great benefit to Essex County
that there was a recognition between these two necessary branches of
technical training of the proper sphere of activity of each and a de-
sire to co-operate for the benefit of all concerned within their
sphere, rather than to compete, with a consequent inefficiency from
the taxpayers standpoint in matters which had to do with technological
training at any level., This particular co-operation went so far that
in 1930 or 1934 there was some interchange between the vocational
school and the professors in the technical school.

The Newark College of Engineering, s little later, made arrange-
ments so sxceptional studentz in the vocational schools might go on to
an engineering education provided their work was cutstanding in the

vocational school and provided they did take certain supplementary work



during the summer or summers before entering the college. This work
properly never involved a considerable number of students, tut only
the exceptional cases which were well warranted by the ability of the
students.

The vocational schocl was careful that it should not in any way
assume 8 college prepsratory status; and while the co-operation betwsen
the college and the vocational schools in Essex County was extremely
helpful, the co-operation between the vocational schools and the col-
lege prepsratory schools such as the local city high schools, was al~-
most unique in American education.

There was and still remsins s modicum of individuals who loock on
vocational school work as of low grade and having no basic or cultursl
valus, 8Such people, it would seem, neglect the fundamental facts of
history in the development not only of ocur modern science, but our
modern art, and the interchsnge between the two., While there is cer-
tainly no resson to suppose that the type of work given in the voce~

tional schools i{s any less important than the type of work given in
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colleges or in college preparatory school, it is essentially different
in its nsture; but this difference does not indicate in any sense a
lowering of standards. In fact, all indications point to the fact that
s man intellectually able is also umully able and that there is no
distinct type which places the intellectually able on a plane above
the manpally sble. This is of great importm, partiailarly in a
democracy, and an apprecistion of it would not only help the colleges
of arte and the colleges of engineering, but college preparatory and
vocational schools as well,

There is no definite line of distinetion between an artiet and
an artisan and there is no reason to believe that a man who builds a
cathedral is any less 8 benefactor of mankind than e man who plays the
violin., There is no reason to think that manusl dexterity is necessarily
lower than physicsl dexterity and we only have to call to mind a few in-
stances to realise how important correlation and integration of the
physieal and mmnaeiual are. The brain of a Paderewski without his

nimble fingers could hardly be an artistic performance. The chisel of
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Michelangelo and the sonception of some of his ,great warks of art
went hand in hand, In the modern day the expert surgeon is one of
considerable nanual dexterity and many of us might even prefer an
extremely dexterous surgeon with a high degree of manual dexterity
to a very clumsy surgeon who happensd to have written a great meny
books on the science of surgery.

The great thing, it seems, to be remembered in this whole edu-
cational picture, and particularly as it applies to a highly indus-
trialiged area such as Newark, is that culture, that is, & way of life,
springs from many sources and is not eonfined alone to those who talk
with their mouths., Those who work with their hands have an equally
important duty to perforn.

It was a source of great gratification and even inspiration to
the college to have associated philosophically as well as geographic-
8lly with the segment of technical education which was so competent
and forward looking as was the Essex County Beard for Vocstional pdu-

cation and its executives operating in the county. This is not to
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imply that other counties in the state or in the nation, or other
groups, were not as farseeing; but the inter-relation between these
two phases of education was certainly a fortunate circumstance.

A word should be sald sbout the executives of the Board of
Trustees of Vocational m@tian in Essex County. Early in the his-
tory of the school the relationship between this public body and the
Newark Technical School was of the closest. When it appeared that
there might be some overlapping in the fields covered by the two
groups, any differences were resolved with comparative sase and to
the benefit over the long pull of both parties. Gradually, of cocurse,
ag the Newark Techniecal School merged into the Newark Gollege of En-
gineering, and gradually as some of the voeational work gave way to
some of engineering grade, the Essex County Board for Vocational ®du-
cation took over much of the work of the old technical school., Such
courses as plumbing and electroplating were the first to go.

It should be said that the Essex County Board was a fine group of

citizens who opersted in & very efficient manner and who were fully



conversant with the general industrial and commercial needs of the
county.

Kr. Beebe at first, and afterwards ir. Kent, were salways greatly
helpful and in many cases the co-operation was even greater than could
reasonsbly be expected Letwesn & collegs end a vooational echool.

This served té color very thoroughly the whole industrial, commercial,
and production needs of the locality and it cannot be too strongly
stressed that this Board and these men had & very definite part in the
development of the Newark Technical School, particularly when it was
taking on college atﬁ‘tmref

The first authentic mention of the possibility of instituting a
college course as a part of Newsrk Technical School was noted as early
as November, 1916, when the Secretary was instructed by the Board of
Trustess to call a special meeting, before the next regular gession,
for the discussion of the proposed engineering course. In December of
that year Nr. Halsey M. Larter moved to refer the question of higher

education along engineering lines to a comittee of three members.



~12L-

In the minutes of February 21, 1917, Dr. Goltan.re@@rted that he
had hed an interview with State Commissioner of Education Xendall with
reference to the proper body to whom application should be made to give
the trustees power to grant degrees fer properly organised engineering
goursee, Dr. Colton further reported that the State Commissioner had
informed him that the application must be made to the State Board of
Education.

As early as 1915 a movement wes started, very probably upon the
instigetion of Dr. Colton, to find an Assistant Director who could
lighten the load of the Director; and reading between the lines, it
would seem to be true that Prafassoi Colton desired tc have somecne
availsble to take his place who knew and had some contact with the in-
stitution and some appreciation of the philosophy and point of view of
its Director and its Board of Trustees. From 1916 through 1917 a
search went on for a new Assistant Director.

In the academic year of 1916-1917 we find that thers were two

courses of instruction in the day, each of two years in duration—one
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in toolmaking and the other in electricity. These courses werse voca-
tional in nature but of slightly higher grade than high school work.
For instance, the course in toolmaking required that applicants mst
be at loutt‘lé years of age, be of good moral character, and have
graduated from grammar school, or passed an equivalent examination.

The course in electricity was still a liitle more advanced and
required that a student be at least 16 years of age, be of good moral
character, and have had at least one year instruction in high school
or its equivalent. 50 we have for one of the day courses graumar
school graduation required, and for the other one one year of high
school.

It is very 1nterea§ing to note thﬁz‘evan in those early days in
the department of English, English literature was raqu%red in both
courses and 't ie also interesting to note that thé text books were
"Business English,” "The Biography of Benjamin Franklin,® websterts
"Bunker HAll Oration,* Washington's, “Parewell Address," Gray's "Elegy,"

Goldemithis "Deserted Village,* Longfellow's BEvangeline,* etc, This



=126

was, of course, in additicn to work in mathematios and the sciences,
sand certain practical applications in laboratory courses.

The requirementes of the courses were rather rigid and it is inter-
estinz that in connection with the course in electricity this statement
is made in the current catalog:

ugtudents are required to be present promptly at their
classes and a record is kept of all time lost from the
laboratories sither Ly absence or tardiness, Time
lost in this way wmus! be made up before s student will
receive his gertificate of graduation.®

It is also interesting that the certificates were gziven only to
those students who properly completed studies in the course they were
parsuing and who passed the examinations required. There seem to be no
exceptions to this rule, In 1916 these day courses registered only 17
students.

In the field of evening instruction eleven courses were given.
Three of them-~the General Technical, ihe course in Decorative Design,

and the course in Puilding Construction--were five years in length,

The other courses in Theoretical and Applied Electricity, Electroplating,

Plumbing, for Machinists, in Foundry Practice, Assaying, Surveying, and
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Toolmaking courses were two years in length. The sessions were held
five evenings a week from 7130 to 9:30, except for certain special
classes which began at 6130, The fee for non-resident students varied
from §15 a year to $3. The mumber of studenits in 1916 in these courses
totaled 516, of which 306 were residents of Newark and 210 were non-
resident students,

In 1917, which perhaps marks the begirmning of consideration of
the foundation of a college, a day course in Industrial chemistry of
two years madded. The courses in the evening remained the sane.
The day courses at that time enrolled a total of 25. The evening
courses enrolled a total of 573~-381 being residents and 192 non-
residents,

In connection with these da&y courses perhape a word of explana-
tion should be inserted. Since the foundstion of the land grant col-
leges streesing the work then called Mechanic Arts and Agriculture,
there had been a contiming and inereasing emphasis on college courses

in the so-called engineering greup. The development of these courses
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and the development of the whole movement is interesting but there
would be no particular point in introducing and discussing this sub-
ject in detail here. Suffice it to say that in many cases engineering
was entirely now to the éalleges which wanted to share under the largess
of the morill Act and courses in some cases were thrown together rather
helter-skelter, with the idea of qualifying as engineering.

ﬂtvurthnleaa; these courses proved increasingly popular as time
went on and the development which has now resulted in modern engineer-
ing education was well on its way in 1916 and 1917. The result of the
establishment of these four~year engineering courses was to cast a shad-
ow on the shorter more vocational courses; and as far aa the Newark
Pechnical School was concerned, they never took hold. With Professor
Coltonts retirement impending, it seemed wise to the Board tc consider
something in the light of the new day in techniecal or engincering educa-
tion.

There had been then, and there still is, a considerable amcunt of

talk about courses for téehn&aians, courses in so~called techniocsl
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institutes, granting no degrees, and of short duration. uuile these
might be theorstically very desirable, and while it is undoubtedly true
that the number of technicians required to supplement the work of one
top-fiight engineer is perhaps in the ratio of ten to one, nevertheless
it isn't in the apirit of America to consign onz'i children t¢ a second-
rate pursuit when a firsterate pursuit is available,

The American Soeiety fr ingineering Education has long advocated,
without any conspicuous success, the foundation and stimlation of tech~
nical institutes; but although economically they might theoretically be
desirable, socially it is impessible to implement thzm with the proper
student body.

Of course there are exceptions to this and we note the Lowell In-
stitute in Boston; certain technical institutes under the juristiictian
of Purdue University in Indiana; also a project of the Pennsylvania State
College; and in the widdlewest, the Chio Mechanice! Institute; but still
and nevertheless, the picture is somewhat the same all over the country,

This very briefly was the situation which faced the Newark Technical School,
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While it seemed impossible to give day courses of less than eol~
lege grade, if they were not given the whole plant and physieal facili-
ties went idle during the day and were only used a few hours in the
evening, This seemed primarily wasteful, and secondarily not st all in
the spirit of the time.

There seems to have been considerable discussion in the Roard
during the latter years of Professor Coltonts incumbency cancerning
this matter. A considerable number of the Board members took the po-
sition that the school's function was to develop Lieutenants in indus-—
try rather than Captains; that the strees should be on techniques
rather than strategy; and they hesitated to depart definitely from a
philosophy which had been so successful in the training of technical
personnel and staff at the operational level. When Dr. Hodgdon came
to the institution directly from the headship of the Secience Department
of the Newark State Normal School--having tmaght in the University of
¥aine and in the Maine State ¥ormal Schoolehe found a very definite
difference of opinion which divided the Board for some considersble tims,
Perhaps the evident impossibility of persistence in the technological

work had its ultimate effect.
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The Newark Technical School was not alone in this dilemma. Wit-
ness; Pratt Institute in Brooklyn sad the Drexel Institute in Phile- |
delphis, and perhaps the Armour Institute in Chicago. Bmphasis was
changing. Techna}.agieal research, design, and construction were ex-
panding very rapidly and it became necessary, if students were expected
to show any sort of lammhip, that their theoretical instruction in
mathematics and basie sclences should be tremendously expanded; and
while there was a great call for routine technicians, no one cared to
consign himself to this field if the opportunities in the upper and
more favorable fleld were open,

So that in the last part of Professor Colton's adminisiration,
through the administration of Dr. Hodgdon, and extending into the ad-
ministration of Mr. Cullimore, this question has to be resolved as one
of the major problems of this state in the development of the institu-
tion.

It might be wise just at this point to indicate something of the

nature and characteristics of the wen who found themselves confronted



with this major question of changing the Technical School, or perhaps
emphasising the more advanced work of the new College of Englneering.
There was, of course, first Professor Colton, to whose lot gerhaps fell
the hardest job of all, that is, getting something really started.

Many of us who have gone through the sctunl pioneer work of instituting
an institution or an organisation realise the tremendous apathy and
samotimes reactive objection of many forces that we thought might help,
that is we theught might be willing to help., It almost seems thal a
place like Newark, located as it is, with & type of industry in the
hands of master craftsman, with the background of Seth Boyden, Pdison,
and Weston, to mention only a few, would be fertile field where tech-
nieal education would take root, Theoretically this was probably true.
The locstion wae superb and from every angle students should have
flocked to the doors of &n institution such as the Hewark Techniecal
School proved to be, However, when we read of the tremendous efforts
of Professor Colton, how he was forced to beg, cajole, and even threaten
in order to teke the first step in forming an orgenisation of this kind,

we can appreciate scme of the difficulties which he weni through.



It took a tremendous amount of enthusiasm, of hard work, and of
boundless energy to bring the school into being and almost as much to
secure the first bulldings of its own; and afterwards, of course, the
lsboratory bullding on Summit Street. It all seems rather far sway
now but in reading over the accounts and talking with Professor Colten
about it we mst recognige it as a very valuable and a very difficult
Job. Today, perhaps, it might have been done differently; but in his
day, and without means at hand, Professor Colton certainly is deserv-
ing of the greatest amount of praise as the aotual means through which
the institution came into being and gradually came to be & power and a
help to the community.

And so while a tremendous part of his work was dome in his earlier
years, it fell to his lot agasin to consider the deﬂmlaéing of a college
of Wﬁng; and in talking with him about this problem at some
length, it was very striking to note that his ideas and his ideals were
not so very far removed from those of the man who faced for a very con-

siderable period the development of the college work in the undergraduate



and graduate fields., 7Tt was a happy thing that Professor Colton could
feel some interest and pleasure in seeing his work carried on &nd hig
sound consultation and advice were very helpful in the firet years of
¥r. Cullimorets headship of the institution.

As is true in most cases, perhaps, Professor Colton had some re-
servations with respect to the way things were done but it would be
perfectly true and fair to say that these reservations in Professor
golton's mind ocoupled their proper place and were never made an im-
pediment in the further development of the institution, Mr. Cullimorets
ideas as to the develmnt of & college of enginsering were probably
very largely colored by ‘his experience as a student and a teacher at
the Massachusetls Institute of Teohnolegy in Boston; and while his time
spent teaching there was rather short, he did through almost all of his
active carser in the institution keep closely in toueh with the institu-
_tian and its ideals and secured a tremendous amount of stimmlation and
entimsiasm from that contact,

The main problem which he found in the development of the institu-

tion, of course, was to shift the emphasis from evening work to day work
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plus evening work; and as has been mentioned elsewhere, the great ma-
terial problem had to do with the furnishing of adequate laboratories.
The problems of recognition and ascreditation were difficult, as they
normally would be in the development phase of an institution. The
financial problems had to be put on some kind of a satisfactory basis
and this took very long snd eariti-mma work but some steady progress
was msde during the almost thirty years that kr. c;ul;im was associ-
ated with the institution.

So the problem of establishing the institution es an institution
was the funection of Professor Colten; emphasizing the graduate technical
work and developing facilities to meet it, both material and {insncial,
was the problem which confronted Mr. Cullimeore; and the man to succeed
him found as his gmt problem the development of the institution to
neet the growing needs of thse commnity and the tremendous sdvance in
education and instruction made absolutely necessary by the tremendous
development in science and in teahao;.oy.

It is & 1little difficult and quite beside the point to compare the

ideals or the practices of any of these men, yet it could probably trly
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and fortunately be said that Professor Colton, ir. Cullimore, and
¥r. Van Houten each successfully and sequentially successfully handled
the somewhat different type of problems that were presented to them.
As something has been said about Profbss§r Colton and ¥r. Guliimore,
certainly something should be said about ¥r. Cullimore's sugcessor,

¥r. Van Houten's (later President Van Houten) work in and for the
institution had been such as to amply warrant his choice as its presi-
dent. He came to the College a graduate of the ¥ewark State Normal
School, having taaght and supervised in the field of industrial arts,
and he entered the Hewark College of Engineering in the first c¢lass in
the new department of Civil Engineering, vhile it perhaps nay be somew
what difficult to properly appraise the abilities of a man who presently
heads the institution, it certainly should be done and any history of
the institution would not be complete without mention of his work and
some mention of his characteristies.

First, it should be said that this institution, 1ike all other

institutions, must have a President whose funotion is at least three-fold.



He must have a knowledge and sensitivity to good teaching practice and
bg not only interested but entirely competent in matters of internsl
administration, with this must go & fairness and a sense of justice
wilch ie on all ocoasions beyend eriticism, Ti's true thst not sll
college presidenis possess this quality in a very high degree; but

1f a school is to succeed nltimetely in the highest and proper sense
of the word, its relations with its students must be slways on the
highest plane and there must be always, too, a consciocusness of the
innate justice mnd sincerity of the leader, If this is not true,

the institution tends finally to disintegrate and the power tends to
flow to other minor officials who have not perhape the breadih or

the experience, certainly &re not nominally the head. This situation
tends to overemphasise the difference between various departments and
very often the actual head of the department assumes a position of
responsibility whioh is not at &I.l falr to the heads of the other de-
partments. The real object, then, is to keep the whole institution
in balancs with respect to its various aetivities internally and that

is, of courss, a tremendous job in itself. Mr. Van Nouten seemed
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admirably suited to do this particular thing in an effective way,

In the first place, he came to us with a sound and balanced ex~
perience in teaching; and in teaching in a world where teaching itself
was considered of the greabest importance, he was familiar with meth-
ods of instruction and methods of operation within his field which i=
ons of the great lacks of the average college executive. While know-
ledge of subject matter is considered to be primarily important in
engineering teaching, there is room, particulerly in the administrative
staff, for men who know good teaching, what it is, and how to get it;
and it seems that methode of instruction in the early days and, as &
matter of fact, in the present day, are matters which could be stressed
by engineering institutiens to & much greater extent than ther are.

The virtues of sincerity and Justice and hmzeaty,; however, to be
really valuable, must be coupled with some other attmibuﬁes——«mﬁmarily
courage, primarily the capacily to do the thing which the =ind tells
us, and the heart tells us, are the proper things to do, uend sin-
ocerity without courage are very soon deteriorated into mere puppets;

and with his sincerity ur. Van oulen possessed native courage.
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Courage slone perhape 1z a dangerous thing, because when used alone it
brings the man into extreme difficulties; but when coupled with sin-
cerity, it forms the primary basis of all leadership.

is we were fortunate in securing at the Vewark Jollege of mingin-
eering and yet with these two basle attributes of sincerity and coursge
perhaps should go a third which tends to smooth the way and irom out
the bumps and bring intc proper foous those more basic values of cour-
; age and sincerity. We alghi properly call it likeability. For scus
gtranze reason in this world we either like a man or we dontt like him,
Some people who seem to possess other stiributes do not seem to be
likeable, Yor some stirangs reasen perhaps we want them {o go before
they had intended to zo snd for some strange reason we didntt quite
gse why they had come in at 2ll. 58itdlng in the afi'inaf with an opaque
door the shape of the head sometimes gives the prospective caller away
and there is a tendency in sowme cases to leave by the baeck door or to
Jump out through the window, i, Van Houten had a likeablility which

it was extremely difficult to withstand. Deceuse he wanted a thing
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and liked it was perhaps & very good reason for doing it, Certainly

because he liked a thing was & great argument leadin: towszrd your co-

operation in his endeavor.

Likeability, of course, extends further and from the standpo

of the older man and the younger man consists in part, at lesst, of

2 desire or an sattempt to think in terms of the other fellow, perhaps
to think in terms of the older man and hie experience, into which pie~
ture comes courtesy, sympathetic understending, and sany of those sub-
jective virtues which have been atiributes of all men who have had any
degree of greatness. This whole personality of whieh we give a rough
sketch here was pleasing internally in the institution, net only to
the faculty members, but to the students in generals &mi when you
couple this with a presence which was in every way positive, you have
from the human eside a very effective combination of characteristics
and somebody has perhaps properly sald that *he not only was a gentle~
man, but looked it.* 8o that in a word, the man seemed adnirsbly quali-
fied for the work of administration which had to do with the internal

functioning and operation of the institution.
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The second great field, of course, is the field of finance where
a President must be vwery careful not tc lean too far toward the {inan-
cial and away from the human elements. He must have, &t first hand, a
pretty good ides of the overall financial situation facing the institu-
tion. If he has this, and can keep up with it through the varying de-
velopments and changes of emphasis in & college progrem, and cen have
at hand a financial expert whom he trusts, it is possible to turn in
a balanced performance in the fleld of finance. Perhaps it would be
easiest to say that a President must know what he is doing and where
he is going finencially, and he must know how to get there. 7This
breeds a great deal of respect and admiration from among his faculty
and secures gppreciation on ihe mtsidé of his handling of his ineti-
tutional affairs from a financial point of view,

Tt is particularly valuable when budget hearings come in the city
and the state to have a man who knows what he 1sﬁdoing and a man who
believes in it entirely and further, & man who gives the impression

(and he can only give it over a long pariod if he possesses it) of
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absolute straightforward honesty with a degree of simplicity which
is becoming and not subservient, Appropriation committees and the
budget commissioners like to do their own thinking, it is true, ‘but
they do like to have faocte and figures presented in a way in which
they can be readily understood, so that the budget, as it were, is
transparent rather than opaque.

The College had tried hard always to establish this relationship
with its primary sources of income, the city and the state, and no
more sble man could have been chosen to carry on and dewvelop this pri-
mary theme,

The State Board of Eduestion and other groups in power have to
be deal}l with-—accrediting agencies and literally 1,001 conbtacts in
which a mants integrity and his presence, his courtesy and his gentle-
manliness, were always in evidence. As we have said, he must be a
gentleman sll the time.

In talking the matter over with President Van Houten, partiocu-

larly his impressions which had to do with his first contacts with
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the institution, there were some very interesting phases of the work
which have to do with hie personality and with his development through
the various stages of responsibility from instructorship to the Presi-
dengy of the eoilnas. He recalls that in the latter part of his
Junior year Professor Cummings, who was then head of the Department of
Civil Engineering, talled to him about the possibility of teaching in
the College. TFirst, as with a gresat many teachers, there was not too
smch interest; but later he joined the Department of Mathematies with
the understanding that hs would be transferred to the Civil Department
when the opening arose, Cummings probably saw sn extremely good man
and wanted to retsin him at all costs and this seemed to be the proper
way to do it.

President Van Houten spesks of teaching his first c¢lass when he
confided to Professor Entwisle that he was 8 little fearful about his
first assignment, and Profescor Entwisle minded’him that in all
probability the students in the class were more frightened of him than

he was of the students, "o far as the record shows there was no
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particular difficulty with respect to discipline because always there
was the presence, there was the sincerity, and there was a desire to
help.

¥r. Van Houten says thalt & few years after he came into the Civil
Department he beosme interested in the "pugsle® of scheduls making
which perhaps was the first indication that he was interested in the
administrative side of engineering education. At lesst he succesded
in taking away from Professor Cummings the chairmanship of the Schedule
Coemittees and from this begimning, from one administrative Job, as he
grew out of it, to another, he prepared himself for nigmr things whieh
led conclusively to the Presidency.

1 have not touched on the third attribute of a good chief executive,
which is perhaps the most important one and most difficult to deal with.
That is the field of public relations. It is undoubtedly true that no
institution of any consequence or any sise can long exist in & community
which does not actively support it in thought and in spirit as well as

in mattere of finsance, This cslls upon the President to not only run
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internal affairs and get ths money, but to attend innumerable ban-
quets, serve on inmumersble commissions and boards, weave the institu-
tion, through himself, into the fabric of the commmunity. 7This requires
the cspacity to deal with "all kinds and conditions of men and women."
e results of these contasts are extremely hard to appreciste; except
if they are not properly done, thers does after a little time eome to
pass certain conditions which are not explainable on any other basis,
That the present head of the institution has been singularly successful
in this field would perhape, to prove it, require a long list and m«é
cital of many activitiss in which he has participated in college and
professional associations, in associations devoted toc enginsering
teaching, on comamittees and aseigmments which had to do primarily with
the broader responsibilities which a leading citisen "ff the commanity
wust aseume.

This of course does not blossow suddenly but can only be built
up through a course of trial and error over the years, It seems that

forever and ever the public is trying to find out what kind of & man
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this is} and if you're the right kind, things come along as surely as
water runs downhill; but if you're weighed in the balance and found
even a little wanting, things seem to stop. They dont'i develop. Your
primary ansignments are never followed up by successive ones. In this
field the President has been singularly successful; and using cne ine
teresting and cutstanding example would be to e¢ite his record in the
service clubs of Newark., Hers, dealing with a great meny men of &
great many views and colors of opinion, of & grest many types of busi-
ness and professional leadership, he not only secured the good will of
the group, but was elected President of the club in due course; and

not sstisfied with that, the club has made him one of their most valued

advisore. Wnether or not you are carried away, as the writer is, by the

function of service clubs as a eryetallisation of commnity opinion, it
sust be acknowledged thet in a situation like this true and sound lead-
erehip is needed and is properly swarded to a real leader rather inde-
pendently of many extraneous circumstances,

Hie work with the Stste Department of Education, hie work with the

hospitals in Wewark, his Presidency of the Hational Association of Urban



Universities, and many many other things attest to his success in this
broader fleld.

Tt is only hoped that as he grows older his digestion will allow
him to partieipate in the requisite number of banquets and partles
vhere fcod seems to be the nature of the contribution,

And perhaps a persensl note woald be not amiss, The former Presi-
dent was given the reaponsibility, not to name his successor, tut the
responsibility of looking through the field for possible candidates
for the Presidency of the Newark College of Engineering. The under-
standing between M¥r. Cullimore and his Board was very clear and very
moh of & business nature. #7is only Job was to get the best man avall-
"able within certain age limits, of course; but from an institutional
standpoint, he was first to suggest the man who in hm. opinion and fin~
ally in the opinion of the Board could do the best job.

A cereful survey was made throughout the United States and several
esndidates were considered., At first ir. Van Houten did not wish to

have his name presented. At a later date the pressure was such that he
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allowed it and the a;mpla truth was that he seemed to the Board, and
to the President, the man in the country vho had the greatest capa-
bilities, and one which was very much more important, the greatesi po-
tential promise. That this potential promise finally became dynamic
in the presidency is & matler of record—not @ matter of opinion.

It should be mentioned perenthetically that the Alumni were inter-
ested in this too. They, of course, 1iked to ses the institution re-
tain its prestige in the field in which they were trained and they
feared that that f’iold might be sbandoned in favor of another one
which perhaps was a little more popular and a little more advanced.
There were a great many men in the Alumni who had risen to positions
of considerable prominence and they, directly and indirectly, brought
to bear u;ﬁan the Board their point of view which was to resist change,
particularly change to a phase which was somewhat contrary to thelr
own philosophy, and which geemad to them like sbandoning the philosophy
of the Technical School as laid down by Professor Colton and embracing

& new and somewhat fantastic philosophy of higher education.
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These graduates of the Newark Technical School were extremely
helpful in developing the co~operative work in the Hewark College of
ingineering. In fact, it would be, T think, entirely true to say
that without them the word might not have been started at all, There
has been some mention of same of the conecerns who helped us in this
work, byt there should also be mentioned the fact that many of our
instructing snd administering staf{ were drewn from members of the
alumni of the school, or perhaps in grester numbers from those men
who had taught in the school at night and whose records were such as
to indicate that they might be extremely valuable in the development.
At least they were tried and true and the administration knew their
faults as well as their strong points.

of these men who came to us perhaps the most eutakt.mding was
Charles J. Kiernan who gradusted from the Newark Technical School in
the class of 1926, Mr. Kiernan was at first connected with the De-
partament of Civil Engineering when that was instituted in the even~
ing and he brwghttothemrkmtenlyaamndtmm% but quite

& rich experience, particularly in the surveying field in this
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locality. It became evident as time progressed that ir. Xiernan's
contribution to the institution wae not primarily in the teaching
field——not that he lacked anything as a teacher, but he had certain
other qualificstions which were exiremely valuable and comparatively
rare.

In the first place, he had an wncanny knack of handling students
and many of the problems in the Technical School were settled by him
without fuse or flurry, fairly, definitely, and finally. He soon
came to take over all the work having to do with scholarship grants,
help to the needy students, deferred tuition, and other important
student contacts, It was the policy of the institution from the very
first to help finance any needy studentes and T think it can be said
with absolute truth that never did a student find it neceseary, unless

he wished, to withdraw from the school on account of financisl consid~-

erations. This seemed rather a hard road to follow but it was followed

nevertheless. Ii required a :reat deal of personal contribution, a

great deal of work in budgeting a student's expenses, and uncovered any
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sources of income which were available to himj but the scholarships
were sufficient, the loan funds and the extranecus funds available
were enough to furnish all the help needed. As a matter of fack, if
the work was carefully done, as it was done by ¥r. Kiernan, the amounts
involved were pitifully small.

As an exsmple, if we considered the Frank Liveright Fund, in the
first twenty years of its operation it made possible the stiendance
for one yesr of 159 men, and at the end of the twenty years it showed
s balance of $3500u° Tt would be interesting to note that the original
amcunt of the fund as donated by Frank J. Liveright, then Treasurer of
Bambergerte Department Store, was only $2000. This required, of course,
the treatment of these loans as business losns. They were mads on short
term, made to the individusl student himself, not hie parents. It was
explained that the loans were moral but not legal obligations, that
there would be no attempt through lsw to collect the loans, but occasion-
ally & man might expect to be reminded of the loan. They carried inter-

ect st the rate of 2¢. The loan seemed a little more democratic in some
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ways than the granting of echolarships and touched a rather wider
band of individuals than we could have touched if the money had been
given on the basis of achievement purely.

In engineering, as in many other professions or fields of en~
dum:", there are a great many peopls who are not in the top 10%,
people who at the ssme time are not in the low 25%, but are average
or above average students; and the policy of the school indiaﬁed
that they made very good citisens and contributed mmch to f.ha com—
mnity ss a gmp, the Jollege very frankly was noi above trying
to help those people. Tt was thought that an institution might
develop with a studant body whoee parents wers not independently
waealthy~~that in America brains were where you found them and our
job was to ferret them out and ses that they got an ogpoﬁnnity.

¥r. Klernan was a past msster in doing this and a very grest
nany imiﬁ.dnals in the area owe their education to his sympathetic
understanding and his willingness to mmnd that help be given.
During the peried of depression ther nuzsber of st#dunts with deferred

tuition or with loans waz very considerable. As things grew better
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the problem was not a vitsl one, but Jr. Xisrnan helped when the help-
ing was DecCessary.

In another way Charlis, as he was generally csyled by the students
and the faculty slike, had a perfectly astounding facility with the
gnglish language. Perhaps it would be fair to ssy that he could write
about in the same way thet ¥r, Cullimare thought so that as the years
went on he was leaned on rather heavily to revise, suggesi, and write
sope articles reflecting the aititude of the College and its adminis—
trative officers. It was a rave gift and one which was extremely help-
ful to everyone soncerned.

1t is probably true that in his present position as Assistant to
the President, ¥r. van Houten, he is giving the same valuable type of

sarvice.

Glardod e

FPollowing is a letter from one of the most prominent and influ-
ential members of the Yewark Technical School - Alumni Associztion,

This was printed in the Newark Zvening News under the date of December

11, 1918:
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ir. Kiernante contributiens were typical of the contributims of
ﬂu&lmietthexmk?wmmgchwzmﬁitmbcsad,}:think,
with the greatest truth that the development of the College would have
been impossible without thea, or at least 1t would be beyand eriticiem
uawmutwmmwww,mmwanmmmwm
upefulness in a msuch shorter time,

The slusni were very smch interested in the development of the New-
axk Tesinicel fohool and of ecurse in the further development of the
Hewark College of Engineering and frequently were heard in the Hoard and
sonetimes msde themselves known in the public press as to their ideas
about the typs, the character, snd the extent of the work to be given

not only in the Techunical School, but in the College of Engineerins
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fiirs

In the forceful editorial of laat week upon technical education,
because of the industrial character of Newark which has been made
successful, prospercus, and renowned, you s&y: 'The need of a
night school of this clams to accommodate apprenticss employed in
the daytime, and continuation school facilities, form additional
arguments for such a school.?

There is a really and truly great, well-equipped, and highly effi-
clent technieal achool now here, furnighed with all the laboratories,
equipment, and machinery, with a competent and capasble faculty, com~-
prehending nearly all the wide range of technical training and in-
dustrial engineering in a considerable rumber of well-balansed
courses, the Newark Technical School on High Street, with which
¥Yewark has been sinmularly blessed for more than thirty vears and
still flouriehing, expanding in leaps ard bounds, growing in sise,
usefulness, and oapabilities year by year, graduating students uhe
take, by force of thorough training and merit, important places in
the techniocal, industrial, and engineering world.

Tt is feared that meny people do not know, or perhaps it would be
bstter to say have overlooked this wonderful educstional Aladdinte
lamp which takes the crude, shy, boyish industrial worker within
the warm glow of its bright rays, and lol within a few short years
converts him into a finished, capable, technical worker, a skiliful
artisan, well-poised, certain, and confident, endowed with intell-
ectual training, en indispensable complement to the training of the
hand gained in the job during ihe day, fitting him for extraordinary
tasks through the umusual training of hand and hesd, simultanecusly;
so that when technical schools are mentioned, the people of Newark
may proudly point to this remarkebly successful institution which
is second to none of its kind in the country,

To present an adequate idea of the Newark Technical 5School would re-
quire more space than it iz fair to ask and for that reason only a
brief epitome of the school and a briefer set of statistlos will be
presented.,

The school aims to educate practicsl men, & system developed by the
Justly revered head of the school for more than thirty-five years,
Professor Charles A. Colion, who iz now Director Emeritus, and con-
timied by the present Direclor, Dr. Deniel R. Nodzdon., This co-
operative plan of industrisl education brings forth striking fruit,
for it is umusual that men are trained practically as well as theor-
etically., The theoretically~trained man is generally the graduate
of the large technical college such as ¥assachusetts Tnstitute of
Technology, Sheffield Scientifiec School at Yale, Stevens Institute,
Lehigh University, Rutgers, Troy Polytechnic, and similar schools;
while the practical man is essentially the product of the job and it
is very seldom that the two branches are thoreughly combined in one
person, but the Newark Technical School has made even this rarity
possible.
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There are at present 300 students in the Technical School, all em-
ployed during the dey and studying at night the subject at which
they earn their livelihood, “here are nearly forty teschers in-
structing in the evening on the subject at which they are employed
during the deytime, practical men of everyday life who know and
practice the subject they teach.

The subjects taught cover & wide range of technical knowledgze, such
as mathemntics, physics, slectroplating and electrochemistry, metal-
lurgy, spplied mechanics, machine design, toolmaking, theoretical
and applied electriocity, wirelees telegraphy, building construction
and reinforced concrete, mechanical drswing, foundry practice, mold-
ing, architectural drawing, deccrstive design, surveying and oivil
engineering, end a fine course in free~-hand drawing. BResides these
there is a preparatory class which prepares students for the differ-
ent courses when they are unable to pass the generel entrance exami-
nations, so that facilities are provided to accomsmodate all young
men who wish to better themselves; and ineldentally, better their
eraft. If every man now in industry in this vicinity would blreal-
ige the certain distinect advantage which would follow from technical
training, the school would have ten times as many students as it
could poesibly take care of,

‘he new term begins in January and anyons interested can resdily ob-
tain & handbook, giving cutlines of the vartous courses, by address-
ing the Director.

Same years ago the then Director, Professor Colton, compiled z set of
statistics of the gradumtes which, placed in the form of a chart, in-
dicated that the average incoms of all the graduates of the school was
three times that of the unirained worker, showing beyond question that
the systen was successful; for not only was the compensation insressed,
tut nearly every graduate was in an advanced higher position such as
{oreman, department head, worite manager, superintendent, and head of
concerns, and some of these men are renowned intie industrial world,

Philip €. ¥alsh, Jr.
With these two points of view the administration of the College
had to deal and this background is neceasary to understand perhaps the

sesning tardiness with which the new College work was introduced and

developed.,
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In 1917 evening courses were thirteen in number; the Ceneral
Course, a Speclal Drawing Course, a course in Flestricity, courses
for Hachinists, in Toolmaking, rlumbing, Puilding Constructlon, Sur-
veying, Decorative Design, Foundry Practice, Assaying, a Preparatory
Class, and a RBadio Course for the U. 8, Army.

At this point, which marks the termination of Professor (oltonts
connection with the school, the Hembers of the Board of Trustges were:
Governor Walter E. Edge, President; Nayor Charles P, Gillen of Newark,
Ex-0fficio; Messrs, Peter Campbell, John B. Btobseus; Samuel X, Rebert-
son, ¥. D., Abram Rothschild, Frederick L. Eberhardt, Herbert P, Cleamon,
John k. Furman, Halsey l. Larter, Charles A, tolton, Secretary.

The group was properly representative of the best in Newark.
¥r. Campbell was Prasident of the Nairn Linoleum Company; ir. Stobaeus
was Secretary of the Charles Cooper Chemical Company; Mr. Rothasehild
was & leather mamufacturer; l¥r, Eberhardt a menufacturer of machine
tools; Nr. (Oleason a manufacturer of shoes; Mr. Furman was with the

Celluloid Company; and kr. Larter was a jeweler. Some attention should
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be paid to thir particular group of men for they were primarily re-
sponsible for the development of the Newark College of Engineering
and certainly were representative of the industriss of Hewark,
Shortly after the\msi»fgnaﬁim of Professor Colton, ir. Williaam L,
¥organ, who was afterwards to be President of the Doard, was added
to the group,

The legislation at that time provided that the Governor shonld
be Ex-0fficio President of the Board, as was thé Eayor of Newark;
and the Vice-President, who was actually the head, was chosen by the
Board. In this connection Mr. Peter Campbell was the actual head of
the operating institution. #is background fitted him wmost peonliarly
for this situation. He had been born in Scotland and had not possessed
some of the advantages offoraal education which boys oi’_be»mer circum-
stances might even then have enjoyed in Scotland. He was a salf-nade
man and perhaps more to the point, he was a self-made gentleman,

To be with Peter Campbell snd to discuss any queetion with him

within the range of his aexperience was an extremely stimulating thing
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and it ie hard to reslime just how broad his contribution to the

development of the Newark Technical School was. He was a man who
commanded the respect of everyone with whom he came in contact and
he commsnded the affection of those who were closest to hin and who
could appreciate the sterling worth and strength of his character,
He gave freely of his time and his talents to the work of the
institution. Tt was rather exceptional to eee a man who was so
ready to give f?ooly of himself out of a full and very busy life.
fie had the peculiar quality not to interfere at all with the routine
operation of the plant and this opirit was reflected not only in the
original Doard but in all of the other Boards that followed. He
stuck pretty elosely to matters of policy snd matters of philesophys
gnd while he too had a good deal of austerity im his make-up and was
considered by some to be a hard taskmaster, this was not in reality
so becsuse he required only absolute honesty and absolute stiraight-
forwardness in those who worked with him end this m a mnatter which
certainly should qualify a men for the Presidency of the Board of

Trustees of the Institution. He was a man, like many Socotchmen, who
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was generally and deeply religious; and 1t was very fitting that when
he passed on his son, ir, jobert Campbell, became a membsr of the
Board of Trustess,

Like Professor Colten, Peter Campbell was & man who coumanded
unbounded admiration and respect but one with whom no liberties were
taken. Only one story comes to mind, or perhaps better, one inecident.
In those days when he presided st the commencement exeroises of the
Callege and of the Schoolw-and they were in those days given upen
separate ocoasions—it was always his policy to take liberties with
the program. You never could tell whether the Number 'me thing was
going to be Yumber One me ii a peared on the program or whether he
was going to fit that in some place elss. It csusod a great deal of
worry at first to the head of the school but v, c&mm}l was a paste
magter at mpx-évising and he carried those meetings on with & sgense
which was nothing less than artistic. It waz a rare opportunity for
the:acting head of the institution to have such a man in the baok~

ground upon whom he could put absclute reliance and who waz alwsys



] &0

willing to give genercusly of his time and efforts. Particularly
in the development of the work among the wounded soldiers and with
the work of vocational education kr. Campbell was able to accomplish
results which would have been impossible without him.

The faculty at that time number 32 with the Librarian, a clerk,
and & secretary to the Director,

In a special meeting of the Board of Trustees held in Eay, 1917,
the questian of calling a new man to be Director, following Professor
Colton's resignation, came up, and it was thought that the present
Director should be contimied in his offioe until May, 1918, after
which he would have the title of Director Emeritus. A committee of
three was appointed to obtain names of men to be resosmmended for the
position of Director of the school.

So the matter sesms clear that during Professor Coltonts time
the matter of changing the status and objeotives of the school, or

perhaps better, expanding them, was considered and the prelininary

steps were taken and that the matter had been carried far enough to
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have a oonre.ronoo with the Superintendent of Schools and the rom—
missioner of Education Kendall.

on Mey 1, 1918, wr. Larter, Chairman of the Special Committee to
recommend & new Director, recommended Dr. Daniel Russell Hodgdon for
that position and it was indicated that his work should date from
#y 1, 1918; and Professor Colton, following the previous plans, was
made Director Emeritus. Tn due course Dr. Hodgdon took up his work
as Director.

A word should be sald in appreciation of the servisee of wr.
Larter. He represented a very active organisation, the jewelry trade,
snd one which had contributed mch to the industrisl development of
Newark. ¥r. Larter was not only an able man as a mamfacturer, but
brought to the Board certain ideas which were of traagndms vaize,
particularly with respect to technical and technologieal training and
its place in the englneering pileoture.

¥r. Larter was a very kindly man and very seldom spoke either

too directly or too harshly but fitted into the Board perfectly and



was of tremendous help at all points, particularly in connection with
ecommittes assignments.

The first mention of Dr, Hodgdon in his official eapacity before
the Board was on Way 8, 1918, (me of the first actions of Dr. Hodgdon's
sdministration had to do with the vocational training of soldiers
under the Federsl Board for Vocational Eduestion. Tmmediately there
was & motion set in foot to certify the teachers in the school, &
considerable mmount of the time in the first months of Dr. 'lodgdon's
ineunbency had to do with the development of these Government courses
for disabled men which finslly eventuated into the number in training
at sbout 500. The following ie copy of an article printed in the

Rewark Sunday gall on February 19, 1919:

TECHNTICAL SCHOOL TO TRAIN BOLDIBRS AND GIVILIANS ALSO

The time has come when s great meny wealthy people are in-
teresting themselves In the re-educatien of maimed soldiers,
sallord, and workingmen. There is @ oertain type of phil-
anthrophy which gives a grest deal for the benefit of human—
ity, but the philanthrophy which sssists the building up of
an institution for the benefit of educating the unfortunate
maimed workingmen, returned soldiers, or civilians, is bound
to pay a big rate of interest.

The Yewark Technical 2chool has decided to give courses to
soldiers, seilors, and marines who are wounded or disablsd,
also the individuals injured and disabled while in industries
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and mercantile operations in such a manner as to prevent such
individuals from following their regular vogations,

The United Stetes Government has introduced a bill inte Con~
greas which will provide $1,000,000. Tis amount, if utilised
by the states, is to be matched with stete money to provide a
fund of $2,000,000 for voeationsl training and placement at
remmnerative labor. Vor all eripples, in whatever way they may
have suffered disability, special schools will be provided in
every state to give this training, and it must be done in schools
where the adult can feel that he is getting the training from

an adult standpeint, He cannot be mixed with young people and
obtain the training which is 8o necessary for an adult,

The movement of the Newark Technical School to undertaie to
give training to deabled persons is opéning up the opportunity
for wide use of the institution as a means of serving the com—
mnity, and not only the community, but the entire state, as
schools of this character must be so conduated as to provide
education to students »f any part of the state. T there are
soveral schools of this character, then each school can spe-
clalise in certain branches of education which are adaptshle
to the locality in which it is situated, and an injured parson
may melect any one of the schools, with the parmission of the
State Board of Bducation or State Department of Lsbor, in
which he will get the training most useful to him beceuse of
the peculiar injury he may have received,

Pr. Hodgdon also recomnended that a five-year course in indus-
trial technology be started with a Freshman class, to which only high
school graduates would be eligible.

In 1918 Dr. Hodgdon visited Cinoinnati, Cleveland, and Pitteburgh
to study the co-operative plan of education sa practiced st the tni-
versity of Cincinnati. At that time he m;tlinod & Freshman college
course and presented a budget for this course as well as for the

gvening and regular day courses., Tt was not st that time envisioned
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that the courses in the Newark Technical School at night and the
shorter courses as given in the daytime be discontimued, but that
the degree courses be added to them as a complement.

In the Fall of 1918 a committee was instructed to report on a
co-operative plan of study for second-~year students; on a four-year
day course to be offered to grammar school graduates; on a fourwyear
day course to be offered to high school graduates; in addition to &
special course to be offered in co-operation with the Foundryments
Associstion. Tt would appear that the co~operative plan at that
time was outlined for the second-year students of the day course;
that there was a four-year course covering the present vocational
achool curriculum to be offered; @d in sddition, a fourwyear day
course to high school graduates. Tt would seem that the four-year
day course was the one in which the secondeyear students were ex-
pected to do co-operstive work.

£n7el
The co-operative work was £irest arranged so that the student

had two full years in college with supervised work in industry in



the Summer., After the sophomore year the Summer work was carried
on under much the sae philoscphy as in the first two years but
there was an albemat;on period with industry of two weeks duration
which was the same type of work in successful operation at the uni-
versity of Cinoinnati.

Some time in September Director Hodgdon presented his resigna-
tion and it is recerded in the minutes of September 22, 1919, that
Dr. Hodgdon's resignation had been accepted and that he was leaving
as early as possible to acocept another position. At the same time
a committee was appointed to secure & new Director. The following
is copy of an article which appeared in the NEWARK CALL on September 28,
19191

Dr. Danlel R. Hodgdon, Dean of the Hewark College of Tech-
nology will resign as school head of that institution within
& few days to become president of the Chiocago lMemorial FPounda-
tion Imiversity of Science at a sslary of §7,000 a year.

He has taught in the Department of Tecohnology, Univergity of
laine; was Principal of Corinns Union Acadesmy, Maine; Vice-
Prineipal of the State Normal Schoel, Maine; and head of the
Sclience Department of the Newark State Normsl School.

Placed in direct charge of the Vocational Training School for
Wounded Soldisrs established at the Technical School since
May by the Pedersl Government, Dr. Hodgdon's work with the
discharged servicemen has been highly commended by Government
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authorities who state that in this work the Newark center
for vocational training haz far exceeded the work carried
on in the federal vocational training eenters of sny other
elty in the United States.

Under Nr., Hodpdont's leadership the Fewark College of Tech-
nology, known before he took charge as the Newark Techniesl
School, mede rapid strides, Resigning his position az head
of the Science Departiment of the State Yormal School two
years ago, Dr, Hodgdon was appointed school head for the
Technical School.

one of his first steps was to hold consultation with the
Board of Trustees of the Technical School in order to pre-
sent the plan of including industrial courses in the progrem
of work. On his suggestion the evolution of the Newark Tech-
nical School into the Newark Industrial College of Teehnology
wae sssured, and college courses were offered students the

following September.

As arranged by Dr. Hodgdon, they provided that a college bay
spsnd part of his time in industry learning management, and
how to govern men, being shown how to analysze situations, and
in every way fitiing him for the great induetrisl expsnsion
which Dr. Hodgdon predicted would take place in the recon-
struction era immediately after the war. It was his slogan
at that time that if preparedness was such an essential watch~-
word in meeting the needs of the war, the same terms should be
borne in mind in meeting the needs of reconstruction,

In an effort to make the Newark College of Technology the "hub
of the technical and industrial life of the city,” Dr. Hoedgdon
invited engineers of the city--mechanical, electrical, and
others——to oreate an organization making the college building
its headquarters. Alusni and fraternal societies were encour-
aged and every plan mede to bring the men involved in these
industries as close to one another as possible,

tme of the plans Dr, Hodzdon was working on and which he earn—
estly hopes his successor will work on is making provision in
the college for women students. The plan was suggested by Dr.
Hodgdon one year ago befors the Board of Trustees and was one
of the phases awaiting definite action. Dr. Hodgdon states
that Newark had always been the leader in things and that it
would be taking a great advance step if it opened such an in-
stitution to women students.

\5—/
The original entering class of& men had dwindled by 1922, when

they entered co-operative work, to a group of 12 men and they were the

first students actually co-~opersting in the Newark College of Engineering

work.
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The Board of Trustees in 1919 began to cast about for a sue-
cessor to Dr. Hodgdon. A special committee composed of Mr., Frederick L.
Eberhardt, Mr. Halsey M. Larter, and ¥r, Willism L. ¥orgsn, as Chairman,
was tppoiﬁ£¢d to secure a new Director. Correspondence was carried on
with some of the leading institutions, M. I. 7. and others, and finally
the committee waited on ¥r. Allan R. Cullimore, Dean of Engineering at
Delaware College; and after a very pleasant interview, the nemory of
which 1s still clear in the mind of the writer, he wae asked to visit
Newark in connection with the position of Director.

¥r. Cullimore well remembers, and perhaps always will remember,
the visit of this commiitesc Yo him at the University of Delaware. The
comnittee waited on him and then proceeded ito thoroughly go over the
situation with respect to his reputation in the anivﬁgsity of Delaware.
Whether through the desire of the University to rid itself of ur. Cul-
limore, or because of his generally good reputstion, the committee
seamed satisfied. In ¥r. Cullimore's mind the job was secured largely
through & very deliocious luncheon of scalloped oysters which was served

on the college commons,
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The visit to Newark was made and after a very pleasant and
mutually agreeable experience on the part of all congerned, Mr., Culli-
more accepted the position of Director of the Newark Technical School,
and as Dean of the newly-formed College of approximately 25 students.

It soemed at that time that a college undergraduste body of 25
hardly warranted the title of President, so that after consultation
with the President of the Board, Mr. Peter Csmpbell, it was decided to
apply the title of Dean to the position st the head of the College.
ir. Cullimore was then known as Dean and Director. Eventually, when
the College had an undergraduate enrollment of L0O, his title was
changed to President and Jsumes i. Bradley of Harvard was appointed as
the first Dean.

There were some very interesting sidelights on ‘c.h1§ Deanship which
persisted all thrmgh' ¥r. Cullimorets cdnmation with the institution.
Becsuse he was first, and properly, called Dean, the title persisted
and some of the younger men, who became friends later, hearing him al-

luded to as Dean, perpetuated the title, sometimes to his embarrassment
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and the enbarnamnﬁ of others, The relation of the Deanship to
the Presidency is perhaps best expressed by that old saying that a
Dean is a mouse in training for a rat.

¥r. Cullimore took over the headship of the institution in
January of 1920 and on that evening was introduced to the students
of the Technical School, as well as the College, and thereafter found
himself faced with the problems which are outlined in the following
pages,

A word should be said concerning the complexion of the Board of
Trustees upon the opening of ¥r, Cullimore's administration.

At the head of the Board was Peter Campbell, the President of
the ¥airn Linoleum Company, & Scotchman of great ability, of whom
mention has been made previously.

The Treasurer of the Board wss Mr. Herbert p. Gleason, Presi-
dent of the Johnson & Murphy Shoe Company. Nr. Gleason was a busi-
nessman of exceptional competency and perspicscity. It is fair to

say that he could see through anything and net only was he able as
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a businessaan, but like ir, Campbell, he gave very freely of his time
and his efforti.

yr. Halsey i. Larter, a jewelry mamufacturer, represented a con-
siderable segment of the industry in Newark.

Mr. Abraham M. Rothschild represented a sesond major segment as
the head of a large organisatica in the leather industry.

¥r. John A, Purmsn, one of the executives of the Celluloid Company,
represented another segment of indusiry in Newark, one which had long
been associated with the city and the locality.

¥r. Frederick L. Fberhardt, afterwards President of the Board,
represented the great machine tool industry, being President of the
gould & Fberhardt Company.

yr. ¥illiam 1. Horgan, also afterwards a President of the Doard,
represented the legal side of the picture and as the first years went
by was particularly helpful in matters having to do with legislation
and sppropriation.

pr. Samel E. Robertson, Chairman of the Fducational Committee,

was perhaps more closely integrated with the actual operation of the
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school than any of the other men and his work there was of particular
.value in the first years of the deovelopment of the new College,

The Governer of the state appointed the Board and was an ex officio
member, as was also the iayor of Newark. The original legislstion pro-
vided that the Governor of the state would be President of the Board
but, of course, this did not work out organisationslly and by amendment
to the original legislation the election of the President froa the
active members of the Noard was provided for, It was with this zroup
that the College was instituied in 1920.

Since that time the rolls of the Board have included some of the
most foruar&élaoking men in Yewark and some of its ablest eitigens,

They included sueh names as Felix Fuld, Thomas N. deCarter, George W.

é 4 YcRae, Robert—ge—Cowsn, -eid Justice Fillias Je Brennan, e/ ‘%

Petickild >

The Board at this writing 1s composed of Edwerd ¥. Weston,

President; Robert Campbell, Vice~Pressident, Robert g, Cowan, Tressurer;

Edward F, Dataille, Assistant {resasurer; Frederick ¥, Birkenheuer,

Alrrcael G pfore
Joseph M. Byrne, Jr.; Frederich—r—Runyen;- John H. Yauch, Jr,
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These men, together with those who are at present active, were
extremely helpful in the development of the institutien and were helpful
not only with respect to the intersal problems and the ﬂmaiﬁ problens
of the institution but lost no mmm&y to speak of it whenaver the
oceasion offered. As sn example it iz interesting to note that et the
asptennial Celebration of the Adoption of the Newark ity Charter on
April 15, 1936, Wr. Thomss ¥. WeCarter, then a member of the Board, and
President of the Public Bervice Elactric & Oas Company, has this to say:

snitusted within our midst, doing a far reaching but
1ittle observed work, is the coubined institution known as the
Newark Technieal School and the Newsrk College of Engineering.
Imm%knwm&hiagefmmm&mmhafmm
of our sducationsl life because I ax s Truetee W. &nd I
have no hesitatien in proclaiming that Hewark has s fine facili~
ties of thie character &as exist smyywhere in the cowntry. They
are, 1 think, taken together, the largest mcgw.im of their
kind in the metropolitan district; and the Newark College of
Engineering, under the guidance of its distinguished Fresidont.
Allan B. Cullimore~-ie the peer of the Hsssachusetis Institute of
Technology, of Stevens mstitute of Technology, or any similar or-
ganisetions in this country. So highly regarded is it, that even
in these times its gradustes find ready opportunities for employ-

ment."
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The functioning of the institute was made comparatively easy
an& very pleasant by the complexion and the personalities of the
Board members, being men all on & high and policyepaking level.
Thay were extremely careful not io interfere with the detaile of the
adninistration of the institution, but were very friendly and frank
in questions which determined its policies. This made the adminis-
tration of the institution not only a simple, but a distinctly plea~-
sant task. The sisme of the Board not only permitted friendly dis-
cussion, but the friendships of such a small body make for sympa-
thetic understanding of not only peliciss, but point of view as wellj
and it should be said that the Governors almost withont exception
honored the wishes of the Buard as to appointment of its new nembere
and its replacemenis, When such exceptions were made, the appointees
in all ceses proved to be entirely acoeptable and the Board operated
for the whole of its life, something over seventy years, with no major
disagreement as to policy, which simply indicates that sometimes a ecom-

petent and well-knit Board is best secured by a limitation of mumbers.
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Mr. Cullimore was a graduste of M. I. T. of the Class of 1907
and had served, before coming to Newark, ss Dean of the College of In-
dustrial Science in the iniversity of Toledo, and Dean of the College
of Engineering at the University of Delaware. His teaching work was
preceded by work in the eonstruction field and the field of structural
design.

¥r. Cullimore had had some experience in the co-operative work
at the niversity of Toledo and also to some extent in the University
of Delaware, although there not in the formal semse. The values of
the co-operative scheme were very evident and Mr. Cullimore had made
a very thorough study of the situation as it operated in Cincinnati;
and while there were some features which were perhaps objectionable,
the plan as a whole commended itself, particularly to this locality.,
By a lengthening of the school year and also a lengthening of the
school day, the college was enabled to introduce into the curriculum
the necessary time to make it comparable with currioulsa in other in-

stitutions,
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¥r. prederick L. Eberhardi, the President of the Gould & Eber-
hardt Machine Tool Company, was from the first a firm believer in the
so-operative method of engineering education. He spoke of it on the
wery first contact he had with Mr. Cullimore in Delaware, and it wes
very close to his heart. He had a full sand complete knowledge of the
work ss developed by Dean Herman Schneider at Cincinnati; and &s Mr.
Cullimore was also very familiar with Dean Schneidert's work and its
sttainments, having worshipped at Schneiderts feet while at the Uni-
versity of Toledo, a start was made to establish the co-operative plan.
¥r. ¥oerhardt offered the facilities of his shop as the working part
of the project and around it developed a co-operative plan as it was
known snd understood in the years to follow.

¥r, Eberhardt at first was the Chairman of the cmittaa on Build-
ings and Grounds and was rether a coneistent visitor at the school dur-
ing the first yesrs of N¥r, Cullismore's occupancy as the operating head
of the institution. Fred Eberhardt was one of these men who had fixed
{dess, but they were usually good ones. He was s forthright soul and

if he liked you, he liked you; if he didn't, you knew it. For some
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reason he became very close to Mr. Cullimore and was of enormous help
in working out the details of the development of the Col‘lage as it
developed in the later years of Mr. Cullimore's administration.

Again in ¥r. Eberhardite case it was very difficult to appraise
the actual benefit that his presence on the Board brought to the school
but it cen be sald without fear of contradietion that all the members
of the Board were men not only of sterling character, thoroughly sin-
cere, but men who were, fortunately for the administration, on a
polioy-saking level and felt it wae not their position to inquire into
the operation of the institution so long ss that operation was in a
broad sense reasonably scceptsble, They esaﬁed to have the capscity
of coming in where they were needed and where they were wanted and
the whole set-up made 2 very interesting and pleasant picture for those
who were given the responsibility of operating the institution.

The Board meetings were, it sesmed, s pleasure to all concerned
end T am quite sure that the institution representatives and the Roard
itself looked forward to those meetings with a great deal of antisipa-

tion.
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It 1s not recalled that there was ever a fight in the Board.
There was discussion which very seldom developed into argument, In
fact, it would seem that one of tha greatest factors in the develop-
ment of the College was the type of its Board of Trustees,

Particularly in matters of publia poliwj, as reflected the needs
of Newark, the Board members! decisions were always final and always
enlightened. Particularly with respeot to the development of the co-
operative plan, it is safe to say that every member of the Board was
in favor of the adoption of this form of education which ih those
days was not too well known,

& \mrd should be said too concerning the personsl advice and
stimulation furnished by Herman Schneider, Dean of Engineering at the
University of Cincinnati, and also Parke Kolbe who afterwards became
rresident of the Polytechnic Ins%itute‘ of Brooklyn.

¥hile a detailed discussion of the co-operstive plan would per-
haps be out of place here, it iz only proper to 1ndiea£a that it is

mach more than a method of giving a poor boy a chance to earn a living,
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which is perhaps considered a critieiem of the plan as a whole,
Its greatest value, it scems, arises from its contaot with commercial
organizations and their philosophies, policies, and practices while

the boy 1s carrying on his theoretical studies, Tt early seemed to

become evident to the authorities of the school that there was & very
wide field in which correlation could be made between the persomnel
and the industrial work or perhaps personnel and management work, and
classes within the institution itself, |

To correlate au;tau& technical subject matter with the type of
practice which the young student was allowed to do had some extreme
difficulties; but if the diseuesion could center around matters of em-
ployer—employes relationships, matters having to do with human rela-
tions, with public relations, as well, it was perfectly possible to
make understanding and meaningful correlation betwsen the two types
of work-~the theoretical academic and the industrial,

Perhaps the most important single factor was the early maturity

which the co-operative students seemed to reach. The introduction into
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his formal education of actusl practical productive work was g very
valuable and sobering experience. As the co-operative work developed
and as new contacts were made, it became increasingly evident that the
work in the first two Susmers and alternating in the last two years
was a tremendously valuable experience, partioularly toward orienting
the young man to commercial conditions and the problems of production.
As one man-~1 think it was Dean Hughes—said, "It indicates come of the
limitations which practice puts on theory.* Tt is certainly true to
say that it saved years of lesrning and trouble snd mistakes in a mants
early technical or profeesional life.

From the smdéaint of the school, however, there were other ob-
Jections, the primary one being that if you let all co~operative stu-~
dents represent you in indusiry, the mistekes of the lower 204 very
definitely outweighed the superior performance of the other 80%, so
that same extrems care had to be exercised in the proper plascing of
young men,

As the work proceeded it became quite evident that the accrediting

agencies looked with certain disfavor upon co-operative plans limited
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to four years and soon after the institution of the program five-year
courses were substituted for four-year courses and the College was
amtimvully on the defensive with respect to a four-year degree-
bearing curriculum. This seemed to be based not altogether on factual
evidence, for the gustchnse‘bté Institute of Technology granted sfter
five years not only the Bachelor's Degree but also the lmster's, which
in effect, it would seem, amounted to a Bachelor's in four years and a
laster's in one additional, While this was allowed, still in colleges
not giving graduate work there came to be a feeling that five years
was the proper span for co-cperative education. As accrediting was
largely controlled by the non co~operative institutiong the situation
early developed and pressure inereased toward the lengthening of the
program,

At that time, and even now, the question of vicether, in this highly
educationally competitive locality, a five-year course could be sustained,
no matier what its content, bearing a Bachelor's Degree, in competition

with the four-year course granting the same degree, was problematical.
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It was tried by some of our neighbors in the Metropolitan area and
was not sucoessful, sven on an optional basis,

The general character of the student body, the backgrounds of
our students, and many other factors tended to make the Metropolitan
area a diffjcult place to administer a co-operative plan, to retain
1ts soademic standing, and to do the work in four years. The boys,
particularly in the early days of the Yewark College of ngineering,
were not necessarily poor, but they were of a class which found it
very advantageous to go to college and remain st home, ¥any of these
looked at the co-operaiive plan as a means of supplementing income
and it was neceasary to supplement incame in many cases, It was felt
that the five-year course, from this point of view, could hardly be
wataiged on account of economic considerations,

Elsewhere in this recital you will see more about the development
of the co-operative system, but perhaps this insertion at this point
will give a little necessary background and serve to interpret some

of the problems which beset the College later and which finally ewentuated
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the adoption of the so-ciflled Honors Option which is coneidered s
very great step in advancing engineering education and one whieh is
& distinguishing characteristic of the Newark College of Engineering.

In 1918 there were 38 students enrolled in the day classes, that
is, the part~time two-year courses, and 610 in the evening courses.

The help of Dr. Wesley Otleary in developing the Newmrk College
of Engineering was very considersble. To his position as Assistent
Commissioner in Charge of Vocational Education he brought to New
Jersey a very rich experience and added to that was an unquestioned
competenay and standing in his field, and added to that still was a
chargcter and personality which graced his position as well as himself.

Dr. O'Leary was tireless in his interest and help to the institu-
tion. In many major areas his influence was felt. Mimhrly due
to his efforts the evening echocl, which for some time contimued to
give work of a vocational nature in the twilight sone between voca~
tional education and professicnal eduoation, Dr. O'Leary recomsended

and secured funds for the development of cur evening courses,
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In the work of rehabilitation with the veterans of World War T
he was very helpful in a financisl way, as well as in a ecnsulting way.
It was due to his efforts that in 1923 the school was granted the right
to give honorary degrses.

The development of that phase of our work known as Twilight iork,
whers young men secured a college education after work, at still
within the traditional framework of college courses, was helped by
Dr. O'Leary immensely; and when, in the course of events, it seemed
desirsble to give degree work at night, it would have been impossible
to develop this type of work and eecure iis proper ascereditatien if it
had not been for the persistent and contimued interest of Dr. Otleary.
We cannot say too much about hies help in the early days.

In the fall of 1918 the final plans were approved, with the help
of the Employers' Associstion of Newark and Dr, O'leary. Upon Dr.
O'leary's passing his work was taken up to a very considerable extent
by Dr. Robert Morrison in the field of higher educatien and by M.
MoCarty in the vocational field. These men were extremely helpful in

all ways and their influence with the state legislature, the Appropria-
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tions Committee, and afterwards with the State Board of Regents was
always poeitive and always constructive. Through them the whole
staff of the Commissioner of Wducation, including the Commissioner
himself, knew of the school, the type of work that it was doing; and
the department, to a man, was helpful.

It is interesting to note that Professor Colton wes granted the
degree of Doctor of Science by the College in the Spring of 1919, At
the expiratien of Dr, Coltonts term as Director Emeritus he was made
official Librarian and Curator of the school,

In January the State Board of Education gave the Hewark Technical
School the right to grant degrees in the fields d chemical engineering,
electricel engineering, and mechanical engineering. The date of the
communication to Dr. Hodgdon giving that right wae Jamary 7, 1919,
which, as a matter of fact, is perhaps the actual beginning or right
to begin the work which is at present given under the nsme of Newark
College of Engineering and which ai that time was envisioned to be

given under the name of the Newark College of Technology.
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Following is copy of an srticle which was printed in the NEWARK
in Jeanuary of 1919:

NEWARK TECHHICAL SCHOOL GETS COLLEGE RECOGNITION

Ewmpowered by State Board of REducation
to OQrant Four Scientific Degrees

Culminating efforte to ruise the standard of the co-industrial
College of Technology of Newark, formerly the Newark Technical
School, the State Board of Bducation today gave the institution,
it was announced by Dr. Daniel R. Hodgdon, the school head, the
right to grant degrees of Bachelor of Science, Chemical Zngin-
eer, lMechanical Engineer, and Flectrical Engineer.

Application has aleo been made by the College for the right to
register wounded soldisrs for engineering and other courses;
and in anticipation of favorable action, plans are being made
for the employment of instructors of university standing.

Definite steps toward the development of the technical school
into a college of larger vision with increased opportunities

for students were taken at a meeting of the Board of Trustees
on May 22 last, when Dr, Hodgdon declared that in view of the
fact that Newark is an industrial center, the coming lieuten-
ants of industrial heads should be trained at home.

The plans of Dr. Hodgdon were approved at a meeting of the
schoolts Education Committee on June 21 and preliminary ar-
rangements were made for the opening in September. The Doctorts
industrial co~operative feature appealed especislly to the com-
mittee as thie afforded students an opportunity to be employed
part of their time and helped solve the financial problem for
many of these who desired to take up the studies.

In the Spring of 1919 it was decided to try to offer associate

engineering courses in chemical, electrical, and mechanical engineer-

ing in the evening, consisting of four years of regular work and two

years of pre-freshman works and that the freshman year of co-operative
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college courses in chemical, electrical, and mechanical engineering
leading to a B. 8. degree be given in the day--both day and evening
courses to begin in the Fall of 1915.

During the mterim between the administrations of Dr. NHodgdon
and ¥r. Cullimore the College was sdministered by a cammittee of three,
cne of whom remsined at the College until his retirement and whose
work frem an early dats, even in the administration of Dr. Rodgdon,
proved very effective and whose influence was for the very best., This
was James Clinten Peet who, with krs. Peet, threw himself into the pro-
fessional and social life of the young college with great interest and
enthusiasn. Professor Peel was the finest type of e Christian gentle-
man and his contacts not only in college and in his classrooms, but in
the outside world, were extremely valuable,

Professor Peet's background was interesting, He had a generally
balanced experience in teaching and.an exiremely valuable practical in-
dustrial training with the Geperal Klectric cnnmny This background

caused him to insist on practical training for all the teaching members
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of his departament, ut Professor Peetts greatest work was that of
teaching., He was primarily s teacher and enjoyed his classes and his
lectures to the fullest. He liked young people and they seemed to
like him for they consistently took him into their confidence and he
was able to smooth many mci,yiant misunderstandings before they became
serious.

Professor Peet hae indicated some of the things which he consid-
ered important in the very early days of the College and very properly
he puts firsi & strong and sctive Board of Directors; the co~operative
gourse, particularly impertant becsuse it provided in those early days
the laboratories which were not possible to secure in any other way.
He stresses too the commen ground of agreement among t-hé faculty on
the general aims of engineering college training.

Two other things became extremely important and certainly in Pro-
fessor Peet's opinion, and in the opinion of the writer, they were basic
in the internal organigation of the College. The foundational courses

in sach department were taught by the head of the departwment, This



brought some of the younger professional men in contsot with the

most eapable teachers, Prefessor Peet also considered that the auto-
nomy of each department was a2 matter of extreme importance in the
developing of the whole siructure of the institution. As he puts it,
"the heads of each department were held responsible for the results
but the methods were the responsibility of the head of the depart-
ment.,” It is, of course, rather difficult to appreciate and particu-
larly difficult to outline the contribution of these men because it
went on from day to day year in end year out; and in looking back, it
is rather hard to see what really were the individual cohtributions
of the various members of the faculty.

Some indication we have tried to give here but in the zain per-
haps it should be said without any fear of contradiction that the team
was & well-matohed unit. Professor Peett's mention of the Board of Di-
rectors is a parbicularly héppw one because their high-mindednsss and
solidarity were an example not only to MOM of the institu~
tion, but to the faculty as such, and faculty-board relationships were

always of the very best.
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While certain things, therefore, may be indicative of personal
contributions, the most valueble thing to the writer seems to be the
capacity of these men to give their best and at the same tims embody
any decislons for the benefit of the institution as well,

There was from time to time, of course, as new men came in, s
tendency to glorify the department at the expense of the institution;
but by making the department auntonomous, the glorification hed been
already done and the deparimentes worked, it seemed, in the very clos-
est harmony., After the first few years, ss this became a habit and
became traditiensl, the departments were welded closer than ever into
a harmonious team.

The problems which m@%,ﬁr. Cullimore upon his acceptance of the
position had to do primarily with the relationship of the evening school
to the industries of WYewark, the relationship of the college to the in~
dustries through the co-operative plan, and the internal relationship
existing between the college and the night school, the latter involving
the shift of emphasis, or perhaps balance would be tha better werd to

use, between the college and the evening school. This was somewhat
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complicated by the fact that the college in 1920 was engaged in train-
ing about 500 ex—aoidiers, the work varying from strictly vocational
in nature to work of colleg;e grade.

The physical facilitics in the collagé in the way @fvl&boratory
equipment were st that time not very considerable, This was primarily
because of the fact that for the students in the evening school, who
worked during the day in plante and laboratory facilities were close
at hand as a part af‘ their dally work, it was only necessary to sup-
plement these facilities with theoretiical instruction.

(ne of the reasons why the so-operative work seemed to be indi-
cated just at this wmoment was the lack of physical facllities in the
way of laboratory equipment. These fueilities could be duplicated to
a certain extent by the machines in use by the students in their co-
operative work., This ;;rove& to be & very vital factor in the develop-
ment of the college work and did allow quite a spread so far as secur-
ing physical facilitiez was concerned.

Immediately there was started s long-term project to secure neces—

sary laboratery equipment. The cost was considerable, but just at this
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time the securing of this type of equipment was &bsolutely necessary.
The Chemistry Laboratories were of the sketchiest character and a
good deal of money was spent in r@edeling the present Laboralory
Building so as to provide facilities for & Chemical Laboratory on
the third floor.

The Physics Laboratory bad to be built from the bottom up and
the Electrical Laboratory was urgently in need of small besting
equipment which oculd be operated by the students.

The Chemical Engineering lLaboratory had to be started from
seratch,

From the standpoint of cost, this was by all odds the greatesti
problem which the college faced in the first years of iis existencej
and when you remember that the smount of contribution.frow the state
and the city was entirely geared to theoretical instruction only, it
was quite difficult to make the powers that be in Trenton and Newark
appreciste the negessity of building up & oonsiderable capital struc-

ture in the way of both light and heavy equipment,
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Fortunately in the work with the returned soldiers the GCovernment
pade available mr@ain laboratory equipment which was usable for the
college students. At that time, of course, the college was very small
and the students were very few in nmmber so that it was possible to
integrate the college co-operative work with the veteranst training
and a great sdvantage acorued with resﬁect to phyeical laboratory
equipment and the work of the night school, as has been previously
stated. This was very largely theoretioal in character and involved
comparatively little laberatory work,

In 1919 the mumber of students enrolled for the year 1915-20 was
23 in the college and 698 in the Newark Technical School and in 1925-26
the enrollment in the Newark Technical 7ichool had risen to about 1,000
while in the college there were 175 students enrolled. This indicates
very definitely that the Technical School was not being played down at
the expense of the college and that the college was not beinz plsyed
up at the expense of the Technical School. Both were developing norm-
ally. During that period the mumber of veteran trainess had dropped

to an amount which was not appreeciable,
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It might be interesting to note also that in the year 192021 the

faculty and the instructing staff numbered 20 men. The annual tuition

then was §125 for the residents of the state and $250 for students out~

side the stats. Training in the fields of chemical engineering, elec-
trical engineering, and mechanical engineering was offered leading to
the degree of Bachelor of Sclence in these fields.

Beginning in 1920 the college work was given under the name of
the College of Engineering of the Newark Technical 8chool. I% is in-

teresting to note that in the two years that followed scholarships

numbering about 12 were granted by individuale and organizations to
students taking the college work.

Very early in the dm},ag‘mnt of the institution under i, Cullie
more it was possible to secure the services of a man who had been very
active in conneotion with the evening school and who quickly assumed a
position of pDean in the institution, Professor James A. Bradley. Pro-
fessor Bradley was in the Department of Chemistry where he kept contact
with the teaching continuously for the past thirty years. An excellent

teacher, he possesses a certain balance and dignity which was helpful
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to the young institution in meny ways. His perhaps properly conserva-
tive New England background was just the thing which the 1natiﬁution
needed, particularly in its relationship with the student body. That
that relationship was sound is attested to by the fact that there was
not, during the period when he was active as Dean, s mejor disciplinary
problem in connection with the institution; and it was very exceptional
%o find in & man a combination of the qualitles and enthueissms neces-
sary in a good teacher and the pstience and balance which are so im-~
portant in & major executive who has to do with the student body and
the alumni.

It is extremely difficult to properly appraise the contribution
which a man like this makes to an institution., Perhaps it was enough
to say that in addition to being a good teacher, his firmness, his
fairnees, his calmness, and his coolness were always in evidence
throughout all the years when he served as Dean. With Yale and Prince-
ton represented on the faculty, we were very fortunate to get in our

Departaent of Chemistry a man f#m an institution which has turned out
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great chemists, two of whom later beosme Presidents of Harvarde-
Charles A. Elliott and James B. Conant, At least the feeling in the
institution was that the whole standing of the faculty was ephanced
by having a man of Professor Bradley's attainments and culture as a
part of the organisation,.

The work went on in this general way with the enrollments as
indicated and without any particular major change, except in the
falling off of the veteran students, until the year 192h-26. 'he
co-operative work had become well established and same of the in-
dustries in which the students were co-operating were: The Chemi-
cal Company of America, General Electric Campany, Singer Manufac-
turing Company, Weston Electricel Instrument Company, Gould & Eber-
hardt Company, Crocker-Wheeler Company, Proctor and Gamble Company,
National Lock Washer Company, Public Service Fleotric Company, and
Hewark Gear Cutting Machine Gompany.

Something should be said of the personalities connected with

the development of this co-operative work. It might be sald that



~195-

the amount of administrative and mrvitm work in connection with
the co-operative course is simply stupendous. O©f course it can be
run simply as a method of a young man's taking a job in order to
help pay his wey in college; but if real educationsl values are de-
gired from the commercizl experience, it is almost an individual job
to discover what they are in certain perticular vmoa and use them
for the benefit not only of the student himself, but of otherswho
are to profit by this type of educatien.

It means very close contact with the various co-operative con-
cerns; it means thst they must learn directly the values that you
wantj and it means that there must be more than one man in the co-
operative concern who is interested in the student or students. Tt
means that there mst be a rotation of meaningful work, work that
tends to develop a2 professional sensitivity toward engineering as
well., Just routine work given to earn money is not sufficient. All
this means & high type of administration and supervision, even down
to the level of what might be called inspection. All this too re-

Guired not only men of character, but men of some considerable
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- persmality because in the field with the co-operative concerns
time is always of the essence of the contract and there is hardly
time enough to develop in full the particular philosophy of the
co-operative plan so that it is a acontinuous job throughout the
whole year,

The co-operative plan is not sometimes too well understeod by
the students and sometimes not too well understood by the parents
and there is always a ory that *T sent my boy to school to be edu-
cated, not to work® and it is a little hard to see, for some parents
who i:ave not had experience that work end education have much in
common, and the lesson that education without its application is
futile is a thing that had to be taught not only to the co-operative
concerns, but to the students and parents as well.

Te the man who took the responsibility for handling this phease
of the work it was a challenging and a very difficult assignment,
Early in the expsrience of the College Mr. Cullimore took over the

headship of this particular phase simply becesuse it sesmed to be the
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thing which fitted in most closely with his experience and & thing
which was rather difficult to do unless you had had s very consider-
able experience, so that the first few classes were handled by the
head of the College.

The work timn was taken over by & Wr. Emnt Bradford, formerly
chief sngineer of the Gould & Eberhardt Company and a man who, while
not san educator, was a man very much experienced in the ways of the
commercial production world and the part that engineers had in it.

After ¥r. Bradford's withdrmal the work was taken up by Mr.

F. ¥. lavenburg who came to us after an extended experience in teach-
ing and administering the work of the rederal Board for Vocational
rducation, the forerunner of the Veterans' Bureau, lr, Lavenburg
was a man who was very familiar with cnntaeiiﬁg engineering converns
and was & man who did the work conscientiously and thiéiently and
effectively and under his sdministration that particular phase of our
prograa grew consistently and soundly.

The Federal Board for Vocational Rducation or the Veterans'! Bu-

resa furnished us two very strong men, one in the person of Mr. Lavenburg,
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and the other in the person of Professor J. Ansel Brooks. Frofessor
‘Brooks, our man from Yale, was & very able and canyntgnt engineer and
had had a considersble amount of experience in the consulting field.
Having sowe practiocal work in Boston at the ocutset of his career, he
entered Brown as an instructor and after rising to the position of
Associate Professor , he entersd the Army Air Force in the First World
¥War as a Captain., He was cne of the leaders in the study and design
of the forerunners of cur modern fighting planes. He studied for a
while at the Sorbomne in Paris and was an amssociste of Frank B. 0il-
breth, whose Oilbreth Room, founded at the Gollege in the memory of
¥r. Gilbreth, was one of Professor Broocks pet projects,

One of ?;'ofeasvar Brooks' greatest contributions to the institution
was the building up of the kechanicel Engineering laboratory. When he
ceme to the Newsrk College of Engineering in 192l the uechanical Engin-~
sering Department had one stean engine, one condenser, one testing ma-
chine, and small equipment necessary for testing the engine and the

boiler which furnished heat and power to the institution. All in all
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_Profa-uor Brooks! contribution was very considerable, partiocularly in

the building up of the Mechanical Engineering Department at a time
when bullding was not so sasy.

But to go back to tl;e co-operative work, under Yr. Lavenburg,
with the some~time sssistance of r. Cullimore, the work was put final-
ly on a perfestly sound basis and there was a growing understanding of
what the (ollege was irying to do on t.ha part of the various organisa-
tions about Rewark,

¥hen ¥r. Lavenburg retired from the position as head of the co-
opsrative work because of illness, the work was taken over by Professor
Robert Widdop and there were associamted with him a number of young men
who gave much of enthusiasm and energy to the work which Professor Wid-
dop supervised.

Professor Widdeop, while his connection with this work was of econ-
siderable duration, had many other things to do. Begimming as the
Superintendent of Plant and Ytilities he had his finger on most of the
things that went on in the institution. He weas particularly interested
in the fields of drawing and descriptive geometiry and a man of a very

considerable amount of intellectual power. His judgment was good and
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he had the uncanny art of conduoting conferences in almost & fabulous
mermer. He was very instrumental in developing the Engineering “cience
and Management War Training in the institution and énntributed tremen-
dously to the sucoess of this enterprise. He did go many things well
that his contribution m_mght on meny fronts.

Summing up Professor Widdop'e work, it was a considersble factor
in the development of the thing which had come to be & unigue character-
istic of the institution and that is the work on engineering personnel.
In connection with the co~operative work the fundemental thing whieh
we could tie to and whieh' servegi to co~ordinate all the work in industry
with the work in college was the vdrk in personnsl. The human values
and the humen thinge which made industry work. Up to this time they
had been largely neglected; and while industrial payahélogy had begun
to enter the field, it was not accepted at the time this work was done
as & really engineering subject. So Professor YWiddep and those who
were associated with him in the development of the co-operative work

did very mach in the development of the work., They served to develop
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and formalise a philesophy of education which became characteristic
of the institution.

¥Wnile the work of administering in the co-operative field was
important, it wae singularly exhausting and very often in the early
days we felt that the problems were such as to almost baffle an edu-
cator. The experience gained thereby, while perhaps not tremendously
important, except to a limited number of students, did furnish the
basis for a real educational philosophy and for some of the work
which immediately and then eventually followed, Such names as Drad-
ford, lLavenburg, and widdop schould be, therefor, coupled with a
broader conception then that of simply administering the co-operative
work which, after all, was far from a simple operatien.

Some of the younger men had for s time a very vitq part in this

same development. Professor Paul Hoffmen might be mentioned as a man

who for & considerable time took charge of that part of the co-operative

work whieh sprung from the co-ordination of the co-operative work with

the work of the College and which came to be known latterly as "Principlee

of Engineering and Staff Control." Professor Hoffman gave to the work

the benefit of a sterling character and high intelligence.
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Perhaps it might be cutlined here as to just how the co-
oparative work developed into the later work of what we cell "prin-
eiples of Engineering® and ®Staff Control." It was early learned
in the cowoperative work that the in-plant sxperience was very well
worthwhile in developing in tha student a sense of maturity and a
sense of responsibility, Theese are two things which it was a liitle
difficalt to develop in college; butl whure a young men was put into
an industiry in competition with others where the making of money was
o cbjective, responsibility and efficiency were immediately recog-
nigsed, so that the attempt to ee—erdinnﬁa the work in t he indusiry
with the work in the college~-which was a very definite and important
part of Dean Schneiderts cantributiaﬁ to education—became the most
important phase of the co-ordinating procedure; and early in the d§~
velopment of the project these humen values in persomnel and public
relations became of the greatest importance,

Instead, therefors, of calling the work simply *eco-ordination,®
in the first two year# we gave it the name *Principles of Engineeringt

and "Staff Control® in the last two years. "Principles of Engineering®
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dealt primarily in the first two years with the orientation of the
student in the problems and practices which are characteristic of a
professional school or a professional college education. Students
1istened to lectures from the professors. The probleme of the
younger students were diqmswd, The funetions of the various courses
of study were mut.}.inec:;. The place of sclence and mathematics in the
art of adaptation of material things to human needs wae outlined and
discussed. Professional consciousness, professional discipline, the
philosophy of engineering, and kindred subjects were discussed with
the class at some length, the objective being to develop in the stu-
dent an appreciastion of ths values which characterise the profession
that he had chosen.

In the last two years some of the more technical gatters having
to do primerily with personnel relations were taken up and discussed,
The proper recruitment of sitaff was considered. 7Tis discovery, its
development, its upgrading, training for leadership, and all practices

which were applicable to engineering staff or to human beings in the
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plant were discussed and evaluated so that when the Honors gption
replaced the co-operative work, this work in the ®*Principles of Engin-
eering® and "Staff Controls hsd assumed considerable proportions while
the co-operative work strictly as such had disappeared and the indus-
trisl experience required was given in a very closely supervised pro-
ject during the Summer,

In the catalog of the year 1925~26 were listed the factors which
the College considered fundamental and it is interesting to note that
they were; character, initiative, hard werk, understanding of human
relations, and a knowledge of i‘undméntals of applied seience. Looking
back over the growth of the College it would seem that the insistence
upen the first and fourth, that is, character and understanding human
relations, were rather unique characteristics ‘;o which the college pald
particular attenticn and which persisted as perhaps the most basic quali-
ties which the College endeavored to develop.

The number of students had increased and through the application of
loan funds students of ability throughout the state were enabled to se-

cure an education which otherwise would have been impossible,
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A word should perhaps be e&;d here about the humanistic social
program at the Newark College of Engineering. Attention has been
called to tha fact that the Yewark Technical 8chool, {rom the very
hour of its conception, placed a great deal of emphasis upon things
which were not considered strictly techniocal or vocational and this
point otlviw and philosophy grew and was strengthened as the years
went on. Tmmediately after the founding of the college and enough
of the material needs of the institution were met, and after a com-
petent faculty was assembled, the question arose and contimied an
active one for some time 88 to the balance between what might be

called the technologlcal subjects and the subleets which hsd husan-

istic mocial implication. The question seems to warrant consideration

on a rether broad basis.

The old idea of humenities, or at least the one then in vogue,

consisted of subjects taught by men with no sclentific or technological

background or apprecistion and consisted largely of the subjects of hise

tory and English which were given in a rather formal way and there was

no attempt in many places to integrate the work with that of the
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ﬁchnelagian stom; This rose out of a very understandable situstion
where the development of the humenistic social program in the college
of engineering was in the hands of professors who taught it to the
arte and science students in the university of which the engineering
college was & part. The work with the engineers was considered to be
rather second cless. The engineers weres in the main being trained
vocationally so some of the classical scholars resisted as they were
not majoring or making their primary goal a study of humanities or
the classics. The sngineers did not, therefore, secure the best ef-
forts of the departments in question and very often teaching in the
engineering branches, that is the teaching of humanities, was little
short of hack work and certainly was not in the main integrated at
a1l with the lives or the problems or the aspirations of men who
looked forward to a professionsl engineering career.

There were, of course, notable exceptions to thié, partimlurly
in some of the smsller universities where the Dean of Engineering had

& somewhat broader aomcp‘bim of the whole problemj but this was the
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piature as it was observed at this moment. The colleges of technology
which operated as separate entities—not comnected with universities—
were in & somewhat better position. To them humanities meant humanities
for engineering. To them mumanities meant an imporbant part of the
work of the institution—-not a sort of by-product where the younger
and less able instructors were relegated to the engineering teaching.
There came to grow up in the engineering teaching fraternity a great
desire for s resl exposure to the humanities as integrated with the
profession.

It was a question perhaps of an engineerts being & human being and
learning something sbout life, and an abundant lifej and it was early
recognised that we could not get. top~f1light engineers unless we had a
man sensitive to many of the brosder and deeper things which go to make
up the best of human life.

The Department of uathematics was particularly fortunate in secur-
ing the services of Professor James H. Fithian who had received his de-

gres at Lsfayette in the Department of Philosophy and gducation. He was
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elected to Phi Bete Keppa and naturally enough was very much inter-
ested in music both instrumental and vocal. He was president of his
college glee club and after graduation spent a year as an instructor
at Yale and later as an instructor at Brown. In his first year at
Hewark College he handled all the Freshmen mathematics and the next
year snother teacher was added to the Department is the person of
Hobert W. Van Houten, later to be President of the institution.
Professor Fithisn not only brought to the Department of Hath-
ematics 8 very wide and a very personal interest in the students as
well as in the subject, but his interest in music helped very mumch
toward the development of ocur extracurricular philosophy and policy.
He coached the college glee club and one of the things which 1is
¢learest in his mind is the first appearance of our college concert
orchestra. They, it seems, had lesrned only one mmber, “The Wed-
ding of the Winds,” but had pragticed it to perfection. An interest~
ing thing was that time did not permit the polishing of the Frensh
horn completely, but the side toward the sudience shone, The Presi-

dent, being on the stage, and seeing the other side, rose, as Professor
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Fithian says, with a doubtful, if not foreboding countensnce. They
went through the number and received tremendous applause. Professor
Fithian sven records that the President was pleased.

It is also interesting to note that ome of the violin players
in the first orchesira was John Cateldo, who later became concert
master of the Ploomfield Symphony Orchestra. The leader of our orch-
estra a few years later was Norman Plokering who afterwards played in
the Indianapolis Sywphany Orchestra, Following his engineering bent,
Plckering now has his own factory and iz well known for his production
of fine high fidelity phonogreph equipment.

So that Professor Fithian brought to the college and to his own
Department much more than compstency within his own field.

This perhaps was a little broader conception than was held by
many educators in that day but it grew steadily until the American
Association of Engineering rducstion, thoiz the 8. P. E. E.,, instituted
& major project which had for its object the introduction of more

humanitarian subjects into the engineering curriculs and as a by~product



-210~

to give a little different view of what the humgnities really comprised.
This report was published by the American gsociety for Engineering Rdu-
eation about the year .

= In the Newark follege of Engineering considersble stress was placed
on the integration of the humanities with engineering. | Many of the
subjects were given under names which would hardly be recognised by

some of our classic humanitarians as being humsnities at all, but an
attempt was made, and T think it would be sefe to say it was & success-
ful one, to broaden the scope and modify the subject matter of many

of the professional courses to introduce humanities ae an integral

part of the curricula. This wes a hard thing to do and ssemod to be
impossible to do directly, so thet certain courses were introduced,
¥nown as "Principles of Engineering® and "Staff gontrol.* The course

in Pnglish was somewhst expande

and a concerted attempt was brought
about to interest students in the huwmanities as an entirely nscessary
and intricate part of their lives, including their profeasional life

as well, It was st least dreamed that humanities might become a part
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ef the working capital of an engineer—that humanities might affect
his 1ife on many fronts' and it might become a part of his mental, emo~-
tional, and moral equipment.

of course the first move was to interest the faculty snd show
them the necessity of this particular point of view. This seemed to
be as successful ss it ocould be with most engineering scheol faculties;
and while there was same difficulty at rirat, the gensral principle
came to be recognised a little later. This was in counterdistinction
to the general conception of humanities as being some material that you
read out of a book when you had gotten through the work of the world,
gone home, had a bath, and sat down with a cigarette. The trouble
with the hmnitiaé as they were observed then froms the standpoint of
an engineering college was their importance in the work of the world,
This sort of conception of the humanities did not attract many teachers
of English and history at the higher levels who frmkly were a little
more interested perhaps in the subject taught than in the integration

of that subject with the 1ife of the student and the practicsl effect
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on him, Yumerous methods were experimented with and some proved suec-
cessful. An engineer was given charge of the English., Oral presenta-
ticn was made a part of the course in English and the subjects were to
a very considerable extent subjects which hed some connection with the
professional life of an engimor; Gradually the "Principles of Engin-
gering” came under the same shadow and the work very largely covered
the relation of extracurricular activities te the life of the student.
In commection with the early work of co-ordination, or ®*gtaff Con-
trol® as it is now called, ¥r. Cullimore asscclated with himsell some
of the younger men who had shown & particular promise in the field of
education en purely technical levels. One of these was Associate Pro-
fessor Solomon Fishman. ¥¢reofessor Fishman had & very extraordinary
mind and was in appearance perhaps & little like Dr. E}.natein in his
younger days. He was full of original and sound ideas and il could not
be said of him thet his sound ideas were not original and his original
ideas were not sound, He was a very great help and furnished s tre-
mendous amount of stimulation and interest to the discussions which were
then being held concerning the place, character, and extent of the per-

sonnel. work and iis problems in industiry.
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Very often at this time the conversation turned to the aiffi-
culties which were becoming evident and were characteristic of the
so~called labor and management disputes. It was then decided that
the College should take the pesition that labor end management had
encugh in common, if it were developed and stressed, to fumiah a
foundation broad encugh to attack together some of the problems which
sesned to involve antagonistic points of view. Perhaps it was the old
qaia‘bim of Benjamin Franiclin's philosephy—-to find a broad base of
common interest upon which to stand, and having estsblished that base,

and having established the community of the comm

on interest, then we
could advance, but only then, to the point of discussing or even argu-
ing the points of difference. We felt that this contribution was im-
portant for both labor and management, and particularly important for
the engineer who had sometimes to take into account the point of view
of both these groups.

Eo that as & point of philosophy, and it was developed primarily
with ¥r. Fishmen, with any dispute as between the employer and the em~

ployee there were three factoraz to be eommored; the factor of the
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welfare or well-being of the employer; that of the employees and just
as important as either of these, the equity or the interest which the
people in general, the consumers, had in the problem, and that no
problem in "Staff Control® or employse-empleoysr relations could be
studied without a mimute exmmination of not two, but three, points of
view. This principls, coupled with the principles that both parties,
and in the light of this later statement all three parties, had a
definite equity or part in the solution, and that the point of view
of all three should be studied, was at that time quite a departure
in the fleld of personnel and human relations, Tts truth had colored
all the decisions which were made in that field and the soundness of
the point of view has been attested to by a long practice and has been
of the greatest importance to the philesophy of the College.

Then too Mr. Fishman wes a very good exsample of what the College
was trying to do in & rather broader field and in which it has made a
considersble contribution in the course of its lifetime.

The course of "Staff Control® and the discussions which were held

througheut this course deslt to a very considersble extent with factors



«21 5

which would not be considered technical by engineers and which by
the same token perhaps would not be conszidered humane by teachers

in the bhumanistic social group. The College took quite an interest
in this movement on the nationsl scale and in the year 1%Ll the
President was namegl & member of the Council in the Humanistic Social
Division, At that time the amount of material which was considered
in the humanistic socisl field was in the neighborhood of 20, which
wag the amount suggested by the report of the American Society of
Engineering Education as the desirable proportion.

A book of extracts from classics tending to integrate engineering
with the humanities was introduced as & means of stimulating reading
in the fleld of the classics and it proved very effective, the use of
the library increasing sbout 10004 in the first fifteen years of the
development of the college.

As has been indicated several places, and will be further indicated
later on, the College has held always the philosophy that it was neces-

sary to meke s successful human being first and then add on to that
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the professional qualificatione of an engineer. This point of view
required that the sclence and the mathematics in the courses should,
of course, be sufficient, but should not exclude metters of a dseper
and broader interest. Even in the days of the old technical school

it was felt that English and literature, particularly literature, were
extremely importent; and sowe of the old examination papers indicate
that other subjects such as economios and geography were extrewely
important.

At least the College was always tremendously sensitive to this
need of a broader and more basic education, This naturally colored
the: choice of the faculty and fortunately a cholce ecould be made from
the ground up. One of the firgt men to come to the College after ¥r.
Gullimoret's acceptance of the position of ﬁoad was Professor Harold M.
Cummings in the Department of Civil Engineering. WHe wes & man who
Mr. Cullimore had known for quite a time and who had served under him
at the University of Delaware. :ﬁn was a graduste of Bates (ollege in

Haine and later of the lassachusetis Institute of Technology. He and
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¥r. Cullimore had much in common. They had worked together and there
was & spirit of loyalty and trust between the two which is seldom st~
tained.

Professor Cummings was a consultant and advisor throughout sll
the first years of the institution and he gradually grew gut of his
position as head of the Civil Engineering Department and afterwards as-
sumed the title of Vice~President, where he had very much to do with
the internal workings and the efficiency and effectiveness of the
organizetion., His charscteristice seemer perhaps a little sustere, but
admirably adapted to the pioneering work which had to be undertaken at
the College. The head of the institution felt always fres to ask his
advice and usually took it and together they considered and developed
many of the policies and practices which became typical of the institu-
tion,

It is perhaps impossible to explain in words the effect that pro-
f;asar Cummings and his personality and his philosophy had upon the

Technical School and the growing College. His Father, a Methodist minister,
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had given his son, perhaps directly, of an honesty, a sincerity,

and sense of loyalty which have seldom been equaled. His knowledge
of educational practices and his thoroughness made him a grest power
in the institution. Very se¢ldom do we see & man who has such a capa-
city for detell and it might be said of him that the attention to
trifies made a genius but ganiﬁs is no trifle., His advice and coun-
sel and help were important not only in the educational develcpment
of the institution but in the development of the financial policy as
well. His influence in the then small faculty wes tremendous and by
precept and example he was a %ower of strength at all points. In his
contribution to the institution he was absolutely unselfish and never
measured his t ime or his effort.

In spesking about Professor Cummings perhaps the most interesting
and farsighted thing that he did was the discovery of president Van
Houten. Cummings was always a very observing man and had the uncanny
capacity to pi§k valusble men and his choice of Mr. Van Houten as a
future member of the department, slthough he had to introduce him

through the medium of the Methematics Department, was a real discovery.
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In his work at the College Professor Cummings helped to develop
in his owm department two young men who came to take an Important
place in the philaamy and workings of the institution.

Professor Willism $. LalLonde, who afterwards became head of the
Department, was a graduate of the Massachusetts Institute of Tech-~
nology and a young man who, after a considerable amount of civil en~
gineering work, was desirous of taking a position in teaching. His
contribution in the technical sense was tremendous and can hardly be
appreciated. Very early in his career he was chosen as the editor
of the AMERICAN OIVIL ENGINEERS' HANDBOOK and for a time was Chsl rman
of the ¥etropolitan Section of the American Soclety of Civil Enginsers,
and later boemf’ ¥anager-of that Society.

He maintained this depariment on a very high plane of teaching
and gave it the professional status which was ‘ne@essary for its proper
development, The work of this new course was slways beyond criticism.

Very soon after the institution of the Civil Departaent, and per-
haps even before that time, the contribution of the professional society

wrk to the philosophy of the institution began to be appreciated., The



~228~

student chapters of the professional society furnished an excellent
forum for the discussion of technical matter; but more particularly
the practice which the students got in thinking on their feat and
taking part in the sort of discussions that are not only professional
but which were sltogether characteristic of our democracy.

The students seemed to be extremely interested in this type of
work if properly sponsored and developed by the various departments
and it took the place of certain other extracurricular activitjes
which it was felt were not nearly as constructive toward the develop~
ment of our philosophy, VPerhape even professional society meetings
sonetimes crowded out dances and the story is told that after one
professional soclety meeting where a dance had been arrenged, our
boye wanted to get out and take e look at the heating and ventilating
egystem rather than go to the dance; and while we were very careful
not to crowd out those things which a normal youngster sbout that age
would like to do, we rather felt that if they could get enjoyment out
of constructive things there certainly was no objection to that, ¥We

were, however, rather sensitive toward cutting out all play; and while
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it was hard to make the curricula such as to permit very much in the
way of fun and play, it was done wherever it could be done; but the
great problem of education at that level seemed to be to turn the
energy which & boy had put in almost 1003 in play into channels which
wers professional and which were productive. All in all there was a
necessity for building up & professional consciousness even in the
first two years of college.

¥e found, or wa thought we found, that a very good way to do this
was to impress the younger students with the professional attainments
and stature of the men in the students! branches of the professional
societies and it was very pleasing to note that in the metropolitan
area our men began to take & place of leadership in these professional
undertakings, This, of course, required that our prefggsors, or at
least someone in the department, be very sensitive to the needs of the
students in this regard and have close enough contact and stature enocugh
in the national society to take leadership with respect to the student

branchee.
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Professor lalonde sesmed to be particulerly sensitive and success-

ful in this field and he, with Professor Robbins, did much to develop

the overall professional consciousness in our student body. Professor

LalLonde's background had been such as to make him see the great neces-

sity and value of these student branch contacts; and with a wide engin-

eering experience in the coast survey, in aunicipal work in Los Angeles,

and as a construction engineer he had a very definite down-to~earth ex-

perience in the professional engineering field.

He had done some work in teaching at the uassachuseitis Tnstitute

of Technology and did not come to the teaching werk at the Jewark Col-

lege of Engineering without some practice and some knowledge of what the

profession entalled.

During the Second World War Professor LalLonde was in the Navy as

a Lleutenant Commander on tie construetion of seme of our largest works,

including the huge dry dock in Bayonne, New Jersey, and had had some

considerable experience before coming to Newark, and after, in the office

of one of the most prominent consulting engineers in New York, Under
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to the institution.

¥ith him must be coupled the neme of I'rofessor James 1. Robbins
who entered the department in ils early days. Professor lobbin:; Ilke
nary of the men who came into the college in the early days, éas taech-
nically sound and in additior had a considerable interest in the stu-
dent as well as in the subjects taught. He is 2 graduate of the lass-
echusetts Institute of Technology where his Father held for ycars the
position of Professor of Topographical Engineefing. Professor obbins
had not only a sound academic tralning, but & rather unique background
which stressed all the virtues of a Yew England ancestry and brought
such to the department, nolt only in the technical way, but in the
broader sense.

He was particularly interected and was very helpful with respect
to some of the cultural advances envisioned not only in his department
but in the college at large, The development of wuch qf the work in

non—-professional electives was his. His work in the Library Conmittee



was outstanding and this he supplemented by writings and revisions in
the engineering field,

In later years he was particularly interested in the matter of
discipline and carried on on a very high plane the mark set by Pro-
fessor Nimms who pioneered in the work of the Committee on Discipline.
It is perbaps not the plsce here to develop particularly the details
of Professor Robbins' work in the disciplinary field but both he and
Professor Nimms were imbued with the philosephy that & strong internal
discipline, csll it what you will, was the basis of propsr scholastic
operation, The whole theory as developed by these two men had to do
primerily with the discovering of faults before they had assumed pro-
portions which required suspension or expulsion; and in the development
of the College the work was highly successful.

Of course the product of the Civil Engineering Department of which
we are all particularly proud is Robert W. Van Houten who, in 1947, was
made Acting Head of the Institution, and assumed his Presidency in 1949.

We were altogether fortunate in the newly instituted Civil Department
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and the staff was beyond question ome of the strongest that we could
have drewn together. Fortunately too the Civil Department was not com~
pletely carried away with the idea of departmental sutonomy and worked
first, last, and all the time with the institution, as well as the de-
partment, As has been mentioned slsewhere, this was & characteristic
of all the depariments from the start and perhaps explains es clearly
as 1is possible the success of our enterprise.

The influence of the personalities standing behind this movement
wae considersble and with a faculty that was sensitive to this partiocu~
lar point of view much progrese was made, Tt showed itself even in the
student brenches where our men, because of their somewhat broader
training--training which was appliceble in their everyday life--found
themselves more at home not only with their fellows, but with speeches
and mestings, with oral presentetions, and particularly there could be
cbserved: that a great deal of the material usually known as classical
Yad shone through. Listening to the oral presentatiens and reading
themes of the students showed quite definitely that much wes being

achieved,
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The development of the course in English was due in the first
ygars to the untiring efforts of pr. Paul ¥. Glesy who undertosk to
step from a distinctly prefessional and research position into the
headship of the English Department. 4 word should be said sbout Dr.
Oiesy and his qualifications. Coming to the institution with a very
rich experience and training in the field of chemistry, and having
done much original work with more thsn one cammercisl organization,
he brought to hiq work not only high scholarship but alm; a8 very fertile
mind., It's very seldom that one encounters a type of scientific mind
and & selentific approach which was as sound as that possessed by Dr.
Glasy.

Under him were developed many of the practices which proved so ime
portant in the esrlier years, In addition %o the classical writing of
themes or essays base: on subjects which were not always closely in
touch with engloneering, he had an orsl period of presentdtion of material
thigh was valusble in the exireme, The sessions of the ¥nglish classes

partook very mich of the nature of a presentation of materisl before
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professional sociely. Papers were presented formally and disoussed,
under s student chairman chosen from the meeting. The course was
striking, particularly because it stimulated very clossly the aetual
procedure which a young engineer must go through after his graduation.
It accustomed him to presenting material in publie, to thinking on hie
feet, and perhspe guve the school more of a repmtatbn than any other
single thing which characterised ite beginning. Tt is interesting to
note that in the early days the Newark College of Enginocering twice
received the Charles T, Maine Award for the best paper writien by a
senior student in an engineering college. This was, at that time, a
very signal honor shared, 7 believe, only by the University of Michigsn.
This ides which Dr. Giesy so nobly pioneered was cne, of sourse,
which was fundamental in the work of the cocllege, that of considering
oculture and living a broader life as not a thing apart from onets pro-
fession or vocatlon, but as an integral part of it; and culture, in-
stead of being considered as a thing by itself super-imposed upon an
individual at perhaps convenient moments, was considered to be a way

of life-—a kind of development and growth which was of the professional
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and something which was a requirement and must be inherent in its
leaders.

English became, from this point of view, a meaningful engineer-
ing experience which was integral with the profession itself. All
due credit to the work in the early days should be given te Profes-
sor Grahem DuBols who came to the Technical School during the admin~
istration of Dr. Hodgdon and nade a great contribution, particularly
| in the training of the roturning soldierg, when the work in English
was arduous and demanding., Professor DuBois laid the work for those
who succeeded him.

The work in the library proceeded satisfactorily and the develop-
ment of the reading habits of the students was a matter of extreme con-
cern and in 1540 Mr. Ira A. Tumbleson came from the Unévarsiﬁy of
Hebrasks to serve as librarian of the (ollege. Since that time the
library has been in particularly good and particularly sympathetic
hands.

Tt will be noted from what is said about the various personalities
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involved that some of our sarly men were from Harvard, and then a little
later from Yale, snd froa Princeton, not to mention the fact that the
¥assachusetts Imstitute of Technology contributed a aonsid&fabla mzber
of individuals to our early staff, This is only natural for the admin-
istration of ¥r. Cullimore, marking as it did the commencing of the

real develepment of the College, was affected by his conception of a
technological education as he had received it st the Umesachusetis Tn-
stitute of Technology. The situation, upon his coming to Newark, was
not inherently different. Here was a great metropolitan area which

was not directly served by any technologiecal institution. To be sure
the Stevens Institute of Technology, with iis international reputation,
was locsted not so very far away, but the need was not primerily for
education as spart from the community, but education as a part of the
commnity; and those young men who had to live at home for good reasons
had no real opportunity to take up an engineering training. The tuition
rates at neishboring institutions were high and the problem very soon

developed into one of furnishing first class, top flight engineering
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educstion at a reasomsble figure, For this resson the questicn of
simplicity, or even susteriiy, became of tremendous moment and per-
haps outweighed all other basic eonsiderations. The thing, to be
successful, had to be dons within the reach of ocur students; and in
those days, say from 40 to /25, the level of earnings was reasonsbly
low, ¥What was needed was an imtimtien where brains and cepsbili-
ties and aptitudes could be developed: st a reasonsble cosi. The in-
stitation early recognimed that in Ameries brains come up from the
botton sometimes easler than they oowe dowmn from ”she top and at least
it was fair to say that in the grest democracy of the United States
brains are where you find them, so that the basic philasomy of the
school developed arcund the idea of finding brains where they were
without the impediment of financial competency on the part of the
parents, Whether or not this is a sound poiat‘of view depends en-
tirely upon the success of the institution.

About the year 1936 the College underweni a major change in its
orgsnisational set-up and instead of a scalar organisation, a plansr |

organisation was developed in which the sutenomy of each department was
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established and maintained irrespective of ite size snd 1ts techniecal
significance, The President and the Executive Committes, together with
the officers of administration, acted as a balance between the various
departments of the institution and for the first time the humanistic
socisl group, consisting of the Department of English and the Depart-
ment of Management and Personnsl, were joined under the Department of
Humanities. Dr. Pitman, head of the Department, has this to ssy and
it is very significant concerning this particular gﬁmpa

The Humanistic~Social Group now consists of the Department
of Bnglish (which, in fact, is more nearly what iz called

a Department of Humanities in most colleges) and the Depart-
‘ment of Management and Personnel, There has always been
close co-operation between these two dspartments. Bvery ef-
fort is made to avold duplication of effort, to produce maxi-—
mum effect in nminimum time, and most important, to see that
all members of both departments understand and are in sym-
pathy with our mutual aims. There is cccasionel interchange
of instructors between departments, snd both are constantly
revising material and methods within their courses to take
advantage of every possible improvement. Both have tried to
avoid freesing the curriculum into an inflexible mechanical
gyetem which would prevent experimental approach to new
problems,

sbout the year 1940 the College was wvery fortunate in securing
the services of Dr. James H. Pitman who was in many ways a unique per-

sonality. He was not only a good teacher and a good administrator but



-232-

had, which was unique, a belief in and a conception of the necessity

for integrating the work of the engineer and the great contribution

which a proper humanistic social program might have if properly applied.
About the year 1932 the College published a little book called

"Anent Engineering Culture and the Humanities® in which something of

our proceduresz was laid down for the first time. To put the matter

as simply as possible, our problem seemed to be to eradicate the old
notion that there was something necessarily different between, or
fundawentally antagonistic betwaen, a man's culture and his work. How
this should have grown up in this world of ocurs is rather difficult to
say because as far back as thé time of Ieonarde and Hif;helangelb the
artist and the artiman were fused into one. Perhaps it was the Frnglish
system of nobility which mangaged to separate the gentle_mea from the
workers; but to let it persist in workaday democratic America seemed
to be wrong. The College undertook the struggle snd it iz hoped that
some succese was gained,

More than usual importance is assigned to this particular phase
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of cur work becsuse it does seem that everything taken into account

it was one of the greatest contributione which the college made to
engineering education--and that was the understanding that the social
studles, humanities, and the classice have a definite active part,

and & kinetic part, in the lives of all of us; and if we are to develop,
as we should develop, and live lives as abunaaz;m as we can, we must
make our classies, our humanities, and our social studies work for us—-
not perhaps directly in earning money but in creating & sensitivity, a
point of view, and an appreciation of some of the broader 'thinga of
life which characterize a broad man., It iz a little hard to see how
we could meake a broad engineer cut of a narrow man.

About this time student life began to be a factor in the follege.
Intra-mural and varsity basketball were instituted. A great desl of
stress was placed upon participation by the students in all extracurricular
activities. While from this early dete some varsity basketball was
pleyed, the great siress and emphasis was always on intra-mursl athletics

where as m:ryftudanta as possible could participate. Professor Prank N.
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Entwisle was the moving spirit in the development of the athletie

and the extracurricular activities from the founding of the College up
until very recently and his comments on the philosophy and technique. ‘
of the practices would be of special interest,

But first a word sbout Professor Entwisle himself. Agsin he came
to the Newark Technical School and the Newark College of Engineering
primarily because he was a teacher, & man who was interested in the de-
velopment of young people and their problems and sensitive to the neces-
eity of eolving them early. ILike most of our men at first he came from
& great university. 1In his case it was Princeton, where he graduated
in 1912, beingz a Phi Deta Xappa, as well as an engineer. ie was for six
years with the United States Engineering Corps, then with the Transmarine
Corporation on the design of steel and concrete docks, and later had
some experiaence in the teaching of mechanical dr&wing.‘

He came to the Newari College of Engineering in 1922 as instructer
in the Department of Physics and as was common in those days, spread his
activities over a somewhat wider field and taught descriptive gecmeiry

and strength of materials,
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Early in his work with us he became interested in the counseling
of engineering students at all levels and in 1933 entered upon a study
to devise & test which would help us determine which sophemore studente
gould profitably be promoted to the professional departments. This
wcrg was of extremely great importance at the time of ite 1gtrnduction
in the College for the philogophy of the College was, and is, that when
& student completed his first two years of college and had acquired
some background in science and nmathematics, then was he introduced to
the professional work of his particular specialty; and while e certain
type of student seemed tc be aﬁle to do the first two years of work
which consisted then, as it does now, mainly of examples and problems
in physics and mathematics, this was no sure sign that he could profit-
ebly take up junior work., while some considerable work was donme in that
field, and while the philosopy still holds, Professor Entwisle's study
showed that quite definitely, with materials then available, such a test
was quite beside the question. It indicated other things which were very
importaat as well, and that 1s that certain objective tests failed to

texe into account those suhjective qualities of mind and heart which make
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for success in the real field of engineering. At least this effort
directed Profecsor Entwisle's atiention to the matter of testing and he
became sctively intereeted in this field.

It was perhaps naturel for him to continue actively for twenty years
as director, coach, and advisor to the student athlatic program. Jiis
work in this field stands as a unique contribution in the field of stu-
dent life and student activities and our pelicy of letting the students
handle at all levels college athletic organisations, even taking the re~
sponeibility for the financial solvenoy of the program, stands out as
one of the few successful amateur athletic organisations in the col-
legiate world.

ue, it seems, to this close experience with the student, coupled
with his background as to the more formal aspescts of sducation, Profes-
gor Entwisle, as early as 192, assisted in the development of the pre-
engineering inventory test which had its birth at the Newark College of
Engineering under the auspices of the Carmegie Foundation and also the

development of a sophomore comprehensive test. In 1945 he was mede head
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of a Testing and Counseling Division to work with veterans referred
by the Veterans' Administration. He assembled an organigation in the
neighborhood of twenty persons and Dr. Qeorge Hartmann was engaged as
consultant. puring the life of this very important service 13,581
velerans were interviewed and tested. Upon the discontinuance of the
work with the Veterans: Buraau,‘similar services to our own students

%o lotleiue

A 1little later Professor intwisle assisteq1in the preparation of

were taken up.

“The Host Desirable Personal Characteristics" and the contacts which
Q&rs then made with many organiszations all over the world, and partieu-
larly with the Zngineers! Council for Professional Development, were
very productive. A project, of which the booklet formed a part, is now
one of the ®"points® in the six~point program of &. Cu Pe Ds in the sn~
couragement of the young engineer.

Professor kntwisle's brief comment on his activities lere seems to
be worth repeating in his own words;

T must be an emotional chameleon because it sesems to me that
Ttm living now in the most interesting portion of my experi-
ence here. And yet there was a time when T thought there was

no fun greater than teaching a class in physics, Perhaps you
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had best classify my "contributions" as those of & participat-
ing spectator, if you can imagine such an individual. 7T have
a fesling of having seen somwething rather minor in size grow
to something sturdy and alive in front of my eyes. It would
be nice to think that T had some part in this growth, but 7
have difficulty in distinguishing it.»

The following few pages have been contributed by Professor F. ¥.
Entwisle;

s1Extracurriculart is the title used to designate those sctivities
which are undertaken by studente for their own pleasure and on their
own time but which, nevertheless, have a8 definite relation to the insti-
tution they attend. The definition covers a greet variety of things.
Athletics, obviocusly, would be one exemple of such activity, as would
nembership in a soclal fraternity or in a school ¢lub or inthe student
chapter of a professional society. In most Americen colleges the veri-
ety of these extracurricular affairs is very great and the time consumed
by their pmponenis may be extensive. At certain pari;ads end in certain
places the extracurricular seem to dwarf the curricular; or, as Woodrow
Wilson once remarked, !'The sideshow is in danger of swallowing the main
tent.!t

*Engineering schools are protected against this possbility to a

degree by the rigor of their curriculum requirements, but are not immune
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by any meqns. Out-of~class activities flourish even in this austere
engineering environment, although on & somewhat rather reduced scale.
These activities do not exist on any thootleg' basis. The great ma-
jority of engineering college administrations approve of them. kany
foster them on the generally anncunced theory that they furnish op-
portunities for the development of tleadership.’ The inference is
that opportunities for the development of this desirable quality are
not present in any of the classroom courses.

mghile it seems likely that relatively few individuals smong the
meny engaging in these activities emerge as leaders by virtue of the
training thus undergone, there is good reason to believe that general
social benefits do accrue to the remainder. Organising and working for
a common good is a healthy and satisfying experience. With this the
administration of the new college at ¥ewark from the very beginning was,
and at the date of writing still is, strongly in favor of snd in com-

plete agreement, with just one mental reservation—it felt that the kind
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of experience which imparts the greatest measure of good is a 'real!

experience, not a simulated one, They belleved that extracurricular

experience should embody financial responsibility as well as social

planning.

“In most colleges funds for thess ocut-of-class activities are

provided by means of an imposed fee under one name or another which

is extracted from all students along with the tuition. Newark College

of Engineering held that this was not a democratic or fair way of pro-

viding extracurricular experience. If the experience iz to be real,

it must be complete. Adhering to this philosophy, a system gradually

took form in which the students undertook to raise and were given the

responeibility for the spending of all monies thus secured. lio college

funds or activity fees were imposed, nor grants of any sort whatsoever

provided them. This system has now been in effect for 31 years and

seans, 1if anything, to grow in strength and stability as it progresses.

It would sppear to be not merely rare, but unique.

Tt was quite natural that the desire to organise athletic teams

should have been the first project for which :oney was needed. Athletic
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expenses still absorb two-thirds of the money which is raised sach
year by student subscription. (radually, however, a more complete
progran caze into being so that at the present time, in addition to
nine varsity athlgtia teans and many intra-mural leagues, the student
assoclation recogniges and supports a varied nmumber of clubs, sometimes
as mny as 15 or 20, It has general oversight of the six publications,
ranging all the way from & yearbook to & monthly newspaper. It over-
sees the activities of seven social fraternities, operates the student
services committee, and sundry other things.

nThe operation of nonwathletic activities in this fashion is prob-
ably not an unusual thing, but the maintenance of a satisfactory ath-
letic standing in a geographical ares filled with rival eéllqgﬁa which
sdninister their programs on the usual basis of athletic scholarships
and professional coaching is really quite an achievement, None of the
necessary coaches receives any money for his services in the Newark sys-
tem, and no student has ever been lured into attendance by that peculiar

misnomer, an tathletic scholarship.t' It follows that no special rules
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of scholastic performance need to be imposed upon anyone who wishes
to indulge in a sport. Anvone who 18 good enough to stay in college
is good enough to play in college. Notwithstanding these 'hendicapst®
the athletic teams in the past 30 years have won sn average of 557 of
their matches.

"o keep in successful operation soc varied a group of activities
entails a great amount of time and energy. These chores are handled
by members of the duly elected Student ‘ouncil, advised by eight or
ten members of the faculiy who volunteer for such services but receive
ne pay therefor. There iz no doubt but that these members of the Stu-
dent Council qualify as baving been trained .for leaderbﬁip before their
term of office is over, but the greatest good is believed to have ac-
crued to the rank and file, on teems and in clubs, who have had the ex~-
perience of responsible participation in that rarity in modern colleglate
life~-an smateur organization.

tThie i not o aay. that the going is always smooth. Noney is per-

ennielly scarce and corners have to be cut. From time to tine murmurs
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arise as to the sad lot of a student organization whose administration
will not collect the necessary (end, please, more abundant) funds. Al-
ways, however, the general opinion emerges that, after 2ll, it is nice
to control enets own money."

In all forme of sports it was considered that participation was
the objective and that mere spectator interest was something which was
not of tremendous and vital importance in the development of an extra-
curricular program.

¥%hile we have found the athletic activities of the students of
great value in the overall development of the human being, there is,
of course, something to be sald for so-called varsity athletics from
t.hé standpoint of meorale and esprit de corps and a feeling of something
of the community spirit which ought to characterise the college group.
At first the participation in athletic affairs was not insisted upon.
The c¢ollege plan of co~operation where students were not gathered to-
gether in domitories did not lend itself to a very highly formalised

athletic program at all. G&very attempt was made to have the students
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participate in the athletic activities of their own cammunities; but

to get them together at night from plants so widely separated through
the whole metropolitan area seemed to be impossible and no properly
representative group could be trained for longer than a two- or four-
week period to represent the college. Tt was felt that competition on
this basis was essentially unfair; and while there were some local teams
in the earlier days that represented the college, the schedules were
very meager and very light and usually we found it fruitless to compete
with any hope of winning with colleges with the ssme number of students,
but organiged in a different way.

From the very first, however, the students managed their own ath-
letic program. There was no faculty supervision or conirol and no
alumni control and no alumi contrivutions es sach. mem have been no
athletic scholarships and the athletics were suppgsed to have the same
place and the same ﬁ:ﬁoﬁicm vin the life of a younger man as they would
have in the life of a mature professionel engineer--perhaps a little more
80, but not too much more,

The fact that the studunt*mmgsd their own affairs without help
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from the school or the alumni gave them a sense of values financially
which was highly desirable. They retained their own coaches and
rendered to the college authoriiies a report of their activities when

they desired to do so. This led to the general principle of the estab-

lishnent of any extracurricular activities--athletic or otherwise--
which were supporteble by the student bo@ on their own stean and saved
us from many of the mistakes which are made where extracurricular activi-
ties are developed far beyond their usefulness. The whole idea wss to
have the adtivities recreational in charscter and not a scurce of finan-
cial income to the institution,

the following comment by Professor 'Robart ¥. 8wanson, head of our
athletic progrem, seems {c be pertinent and wise to introduce here:

The recent strides made by the athletic program of the collsge
appear to have had their inception during the early days of the war
when courses in physical training became & required subject in most
institutes of higher learning. This was accomplished with the en~
couragement and approval of the Federal Government to try to develop
the physical side of students for possible service in the Armed
Yorces., After the war the benefits of the physieal training courses
were continued and a full-time dnstructor, Professor Swaneon, was
engaged to supervise the progrem.

For the first time a well-regulated program was devised. Students
returning from service in Turope, Africa, and the Pscific were en-
thusiastic at the opportunity to participate in the program, not szo
much in actual class calisthenics as in extracurricular organiged
leagues, gamwes, and tournaments. All of the activities are based on
producing recreational and beneficial exercises for the greathst number
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of students. True, as always, certain varsity sports such as basket-

ball, baseball, fenoing, soccer, tennis, and track are encouraged,

but all the schedules are very modest; and while some success in vari-
ous years by teams competing on the varsity level is observed, by and

large the intrs-mural sports are those most heavily participated in by
students and seem to provide a real need for engineering students.

Something in the nature of our athletic progrem ss it has grown up and
developed in the past few years might be of interest. Since the very first
teams in basketball, fencing, and termis have pgrsisted through the years,
Once in a while baseball is added and other things creep in and sometimes creep
out. The intramural sports started with basketball and afterwards softball
and bowling csme in. The related clubs have been helpful but not, of course,
& part of the specific college sthletic progranm.

Something of the scope of the program at the date of writing would be per-
haps of general interest and give some idea as to what direction our athletic
program has been pointed and it seems reasonable to say that its development
over the years has been in keeping with the fundamental philosophy which char-
acterized its inceptiong

I. Generalized:
a. Athletic Association

Total budget of $2,431,00, supervised by the A. A., and
distributed in the following categories.
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1. Overhead (awards, cleaning, publicity, miscel-
laneous)

2. Teams (9): Basketball, baseball, bowling, fenc-
ing, rifle, soccer, table temnis, tennis,
eross country

3. Intrs-smurals: Basketball, softball, bowling

L. nRelated clubs; Cheer Leaders, Yacht (lub

II. Some articles of general interest:

a. The fencing team retired the Invitation Tournament
Trophy once again (6 years in a row),

b. The bowling team took second place in NJTAC Confer-
ance plw .

¢ The tennis team has won three, lost one, to date.

d. Ten cheer lsaders wers active at all basketball
games, (11 women in day college).

e. 1hk students, including 10 cheer leaders, received
awards at the Sixth Anmual Athletic Association
Dinner on Wednesday, May 19, at the Athletic Club.

f. 158 students are participating weekly in a softball
league at Pranch Brook Park. With the Physical
Education classes also meeting at the Park, over
550 men are participating weekly in organiged
activity at Branch Brook Park through the month of
yay.

g+ Approximately 250 men psrticipated in the Tntra-mural
Basketball Tournament, with 16 tesms selected for
the final elimination league. A Junior Mechanical
section team won the league,

Here again we have been particularly fortunste in the men who have
been interested in the athletic program from the very first--all men of
character who were thoroughly imbued with the desire to be of assist-

ance to the boys in developing one vitslly important side of the human



machine. While somstimes outside coaches have been hired for short
periods and for specific emsrgency projects, the names of Professors
Entwisle, Bauder, and Swanson furnished a high type group of men who
have caught the philosophy of our athletic program easily and have
developed and expanded it in & very exceptional way.

¥ith respect to student publications and also with respect to
the Athletic Association, they were entirely mansged and financed by
the students themselves and there was little in the way of subsidy ex~
tended from the college, This had the effect of giving the students
the experience net only in athletics, but in the finsncial management
of their own affairs, and the siriking result was that the students
rose to the occasion and for many years have had the financial control
in development of their varicus setivities within their own hands.

By this time it had been possible to very definitely augment the
laboratory facilities, particularly in the fields of chemical and elec-
trical engineering., At this pearticular period electrical engineering

seemed to be the most popular, with chemical engineering increasing rather
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rapidly. The physics laboratory had been built up. There was a
testing machine lsboratory, and the work of the college seemed to
be developing along sound lines, not only from the standpoint of
operation, but from a standpoint of overhead as well.

¥While the classes in the first few years had been extremely
small, and while the number of professors and instructors remained
practically the same throughout this period, the classes did by 1928
develep to somewhere near normal size., The number of co-operating
concerns had been increasing and the co-operative work seemed to be
functioning successfully,

About this time it began to be observed that in the correlation
of the co-operative trainins in industry with 'éhe theoretical treining
in school the subject of personnel or employee relationships was one
of the most valuable experiences the co-operative type of training gave
to the students and particular emphasis was put on this phase of engin-
eerfing education, This emphasis was increased until the college became

known for i{ts work in persomnel and ite work in humsn relations,.
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The history of the Newark Technical School and the Newark Col~
lege of Engineering reflects the development of a unique relationship
between an engineering school and an industrial community. As a gen-
eral matter the college hasm, directly and indirectly, made a consider~
able contribution to the growth of the area industrially; and conversely,
the nature of the asscclation with the technical operations of the area
has had a definitive bearing on the character and philosephy of the in-
stitution,

These interchanges between schools and communities are, of course,
inescapable but few engineering schools have been so fortunately situ-
ated in a thriving diversified industrial area and have been so willing
and proud to serve that activity. Certainly a éellege isolated geograph-~
ically finds iteelf isolated in other respects and @ld not have the
same point of view (for better or for worse) as one conceived and reared
in the very center of an important indusirial community.

The beginnings of the technical séhool have been recited. It was
organised to meet a real need for techniocal training in the budding tech-

nology of those times, Much of the training was at what is now congidered



~251~

vocational level and most of it was given in the evening. The level
or nature of that training is not, at the mament, important. Wwhat is
{mportant in this theme is that the students worked during the working
days and took classes at night.

A large part of the staff was similarly employed in local industiry
during the day and taught at night. There was, from this circumstance,
a fund of real problems from the students, and a source of "applied®
experience from the instructors,

The evening school I_las continued throughout the life of the insti-
tution, progressing from vocational to sub~professional work, to profes-
sional and graduate work and special courses. The depth and breadth of
the evening programs have formed one of the most constructive links be-
tween the college and the engineering work of northeastern New Jersey.
Men currently employed in engineering and production can find training
at varioue levels particularly suited to their immediate needs and to
their smbitions. Many members of the day faculty serve on the staff of
the evening school and the contacts with the men in the evening clasges

1s both refreshing and educative to the faculty.



It is hard to conceive of a more sensible approach toward meet-
ing the technical needs of the cmmmupity than the service being rend-
ered in the QOraduaste School and in the Special Courses Program, and
the evening work of the institution should be and is recognised as a
very worthwhile sducational effort "blessing alike he that gives and
he mt takes."

The degree work of the college got under way in 1917 on the %co-
operative plan," involving alternate periods of employment and instruc-
tion in the junior and senior years, This operation necessitated a
very close association with the employers of the area, and representa-
tives of the college canvassed the locality for suitable plaocement of
students and “co-ordinated” the working experiéneas with college in-
struction.

It is probable that during the operation of this program the college
was, through its representatives, in closer touch with the technical
operations in Eesex and adjoining counties than any other agency at the

same level in northern New Jersey. The 1list of companies, large and



-253~

small, with whom the college was associated was most imposing+~fFestern
Electric, Weston Instrument, ¥Wright Aeronautical, Eastern Steel Found~
ries, Edison Industries, Proctor & Gamble, mﬁlﬁ, International Can,
Singer Sewing Company, Diehl %lectrie, Cook & Dunn--mention any of the
leaders and almost always the college was there,

It should be regalled that during the early years of the college
the demand for enginesring graduates was not as strong and as continuous
as it is now and that during the operation of the co-operative plan
there were periods when employment opportunities for new engineers wers
1imited,

It followed from this circumstance that placement for undergraduate
co-pperative students had to be sold to the mé}.ﬁyars in the area. Tt
was found that men who had gone through the Newark Technical School were
most helpful not only in arrenging working opportunities but also in the
development of the individual students during employment, :me of the
most pleasant aspects of co-operative work was the real interest shown

by the older men among employers in the younger men placed with them, in
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particular such men as Messrs, Nydegger and von Lehn of the Singer
Manufacturing Company, Mr. Zimmerman of Gould & Eberhardt, Mr. Boughton
of Westinghouse Elevator, i, Robert Abbott of Genersl Flectric, Bloom-
field, and very many otharg who had rere patience and an interest which
appeared to be altruistic in the young men placed with them. The human
helpful attitude of many of the employers of thie locality during the
school's asacciation with them in the co-operative wvrk‘meritg special
mention in this record.

Tt should be remembered the co-operative progrex was an educational
venture. The propopente of the plan here and elsewhere listed and ex-
pounded on the itemes of advaniage in the plan as compared to so-called
“regular® courses in engineering. The economic advantage to the em~
ployer and to the student was featured and it seems that it may have been
over-featured. The real purpose of the co-operationsl plan was to draw
educational value {rom & working experience. Placement for this purpose
was justifiable; for any other purpose it was not; but, where there was

a real of implied promise to provide financial assistance to the student



~255-
through co-operative placement this very often took priority and the
real objective was beclouded,

The term co-ordination was used to describe the process of capi~
talizing, educationally, from the working experiences of the students.
It was found to be practically impossible to %co-ordinate" many of the
tasks customarily assizned to an engineering novitiate with the tech-
nical subject matter of college courses, Counting lard cans was not
related to Boyle's law and attempts at specific correlations of this
sort were abandoned. However, there was found one area for co-ordination—-
in the field of human relations.

It is difficult to estimate whether the emphasis on staff control,
managpmsnt, gales and so forth which has characterized the work of the
Newark College of Engineering originated in the operation of the co-
operative plan or whether it had already germinated on the mind of the
administration of the college and was brought to fruition by the experi-
ence of that progranm.

In any event, an extensive systematic attempt to mensitise the stu-

dents to the problems of human reletionship in technical work was started

r
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during the years of co~operative work and has contimed with vhat
seems to be a great deal of success, It seems then that this par-
ticular stem of the school!s association with the industrial life
of the area broadensad and deepened its philosophy enormously and
produced the emphasis which has distinguished its work. The co-
operative plan was superseded by an Honor QOption ?rogawn'whieh saeems
to conserve the principal values and to avoid many of the faulis of
the older schems.

This theme has been the unique association between the college
and the industrisl life of the leeality‘ and the values aceruing from
that association. In addition to the co-operative plan there was an-
other experisnce, the E. 8. . D . which further illusirates the
point. Very early in the Second World War it becsme gpparant that
the country was deficient in engineering talent and training and the
Federal Oovernment provided funds so that the engineering college
could give short courses to alleviate that shortage. The objectives of
this progras diff#red from the regular work of the college in that it

was designed for the benefit of industry rather than for the benefit of
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the trainees. Tt was necessary for the. college to determine the needs
of particuler industries so that courses could be designed to meet
those needs.

The experience with evening school work and with the co-operative
plan gave access to this information and enabled the college to assume
leadership in the Federal Progran which, in this area, covered short
courses ranging from the most elementary work in drafting and design
to the most advance work in Ultra High Frequencies.

To 1llustrate the point of the school's intimate assoclation with
and knowledge of the technical needs of northern New Jarséy,,the fact
can be cited that the Engineering School of Princeton University used
the facility and guidance of Newark College of Engineering to make
their vary great contribuiion pa the E. %, ¥. Do T. Progras. The col-
lege was very happy to be associated with Princeton in this work and
found at lsast in this circumstance that our associstions with indus-
try were invsluable to them,

There might be recalled with satisfaction several particulsr courses

in the B. %. M. D. T. Program. Ve had one course for engineering secre-
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taries in which we trained them in the jargon of electronics; we had

several full~-time day courses for female engineering aides, in which
the subject matter was chosen in direct conference with such companies
as Westinghouse Elevator and Star Electric and in which the young lad-
ies were employed by those companies during and after the training. I
believe that it was through this program thet Quality Control by Sta~
tistical Methods became established in this area.

Tt was not by scoident that Mr. Cullimore was chosen as Ragi%mal
Advisor for the New Jersey-Delaware-Pennsylvania area in this program.
The choice reflected the pre~eminent position of the institution of
which he was the head so far as a working knowledge of the direct needs
of industry was concerned.

The primary theme is that the Newark College of ‘@gine@ﬁng had a
unique relationship with an indusirial cmmﬁity, that the college has
given mich to that community and has in return profited very much from
the association. The foregoing recital of some of the high points of

this interchange substantiates the contention.
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The institution as & whole and the college in particular is
noted for the "s0lid" nature of its courses, for concentration on
the core or fundamentals of subject matter, and it seems entirely
probable that this is a reflection of a long experience with evening
school students and the cleose association with those men who have
applied the subject matter to actusl probleams,

Mention should be made at this point with respect to ocur program
of placement. Of course properly the success of any eduea£ienal venture
is measured perhaps most properly by the performance of the gradustes
in the general field of engineering and for this reason it seems impos~
sible to appraise the work of a school before a considerable part of
its graduates have asttained an age which warrants a consideration of
then as professional engineers, Realiging this the college has, from
the very firet, paid particular attention to the placement of graduates.
Of course under the old co-operative scheme the placement was more or

less sutomatic. There was no particular effort found necessqry to place

men who had already made their place in one of our co—~operative concerns;
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and it was found, as would be expected, that if they did not make good
there, that they would probably have extreme difficulty in making a
place anywhere, so that the placement under the co-operative plan was
largely done before actual graduation and in the general course of
events which surrounded a studentts acedemic experisnce, This was one
of the advantages of the co-operative plsn. The man was sold not on a |
ten-minute sampling, but on a record extending over weeks, months, and
perhaps years, Tt was a definite advantage.

One of the disadvantages wae that in times of depression co-
operative students had great difficulty in obtaining positions enywhere
near a professional level. This made necessary certain placement pro-
cedures not only upon graduation, but during the co-operative experience
which were extremely difficuli and which at times had gl:ms'e to be ahan-
doned; for while some of our larger organiszations were in a position to
wake a considerable contribution to the training of their engineers, they
could hardly be expected, in times of extreme stress, to lay off their
older men in favor of young engineers in training. With the advent of

the Honors Option we, of course, found our best men in the main placed
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long before gradustion; and while the placement required a very consid-
erable amount of work, the fact that we followed these fellows pretty
cloeely from the personnel standpoint, from their entiance into the or-
ganization, and due to the fact that our officer in charge of plaeeﬁent
wag 2180 in charge of the division of personnel, gave a uniformity of
operation and a definite objective which it !s felt was extremely im-
portant,

How with an inereased student body, eand despite a leveling off in
the current year of industrial sctivity, the scope of this serviece per-
haps would be of interest. The period after the war asz far as the pl&ée«
ment of engineering graduates }O concerned has been characterized by the
demand for men. This demand from industries all over the nation brought
new companies tc the campus. TIi has been neosssary to expand the staff
as well as the facilities of the placement office. Two meubers of the
regular staff devote much of their time to the placdment service. 4 full-
time secretary hsas bheen necessary to carry on the correspondence, schedule
the interviews, maintain records and company information files. Turing

this period graduating classes have reached & high of 400 men.



To handle interviews for these large classes the facilitlies
have been arranged to accommodste as many as six different inter-
viewers in privete roome. It has been necesssry to arrange sched-
uwles for 140 different oompanies appearing on the campus during the
spring recruiting period. In sddition, the senior studants have ac-
cess to listings of some 125 companies who are seeking the services
of June gradustes but vtha would prefer to have the interviewing done
&t their plants by direct referral of interested candidates,

i3 a result of intensified recruiting . 0. E. men have sharted
their industrial careers in many different locations throughout the
sountry from uaine to Floride and from Wew York to California.

turing this pericd the alwani has done its pert in helping new
young enginsers start out to ihe best sdvantage. kepresentatives of
companies have very often included Y. C. ¥. graduates and this number
has been increaaing. ¥ew companies have sppeared om the sampus for
interviews as a result of the sctivity and influence of an alumnus,

The Industrial nkelations Committes of the Alumni Aseociation has glso



been instrumental in itz letters to industry in msking the plsocement
activity of the sollege most effective.

Placement, of course, is not limited to the recrultment of senior
students during the Spring. Thie important college functlon goes on
all year long providing a service to the industries of Yew Jorsey and
to the students of the college. Through its mdustrial Relstions Pro-
grax it handles part~time student smployment, the placement of students
in the Honors Option Oroup for Summer jobe, placement of nizght school
students, and alumi placement.

This iaf of course, & {ar cry from the original activities of this
division, but it hes developad in the soundest manner imsaginable--not
handled by three or four diserete departments, but followed through
coneistently from the start of 2 man's college experiense to ite end,
and it would not be stretching the point to say that it was highly
successful. The following resarks from Professor =. H. Sﬁcahﬁm at
this point nay seen pertinent,

There were a total of 199 companies seeking the rervices of
195k June graduates, of waich 141 held interviews at the
College.
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The Placement 0ffice scheduled 1200 interviews for graduates of
the day and evening college, totaling 239 men.

This year 79 interviews were scheduled for night school men
alons,

Even 