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C&EN here begins the publication of a symposium representing a
new high in consumer-producer ligison . . . Sponsored by the Commercial
Chemical Development Associotion and the Chemical Market Research
Association, the series is designed to give a picture of the needs and
problems of four of the great industries served by the chemical industry
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A Tough Job of Public Relations

"

Uoveny render of this publication is urged not anlv to
roae] bt ke staedy and analvee most carefully the report
of the Scientific Manpower Advisory Commmilttee of the
Nationad Security Resources Bowrd (page 456),

Wo will not deseribe the proposals, The report iy
chear, concise, and vealistic. The moze salient points
sre summarized in the news story of Chardes AL Thomas’
appearance before the subcommittee on mavpower &
the Senate Armed Services Committee (page 462).

The NSRB committes, headed by L, Thomas, is not
composed  exclugively of seientists and dechuologists,
Very wisely Dr, Thomas inchuded industrialists, edoea-
ors, the former heud of the Avny Groond Forees. Gen,
Facub L. Devers, wil Gordon Gray, president of the
University of North Caroling and previously Segvetury
af the Army.

A definite workable plan has been evolyed, recogniz-
iy both the paramount manpower requirements of the
armad forees and the essentiulity of adequate scientifi
marpower resoaress o produce  munitions, materiel,
and ather needed civilinn geods.,

IF the plan iz sound, can we not then expeet im-
mediate wholehoarted acceptunes by the public and
Congress? Unfortunately we cannot assume that the
public and Congress will endorse the NSRE proposals.
It is apparent that o gigantic edueation task must be
undertaken.

The American public hus an endudng memory, B
recalls draft seandals of the Civil War, It believes
strongly in the principle of universal liability for mili-
tary service. [t is antegonistic to the establishment of
what has been deseribed as an “elite group”™ and a
“ilk stocking aristoerney.”

The public has not been coaditioned o o full
preciation of the true meaning of Selective Service, We
have talked too much on deferment of sclentists and
techmologists, too little on the valid reasons why such
ineljviduals st be deferred, if we are to provide the
sinevwes of modern wartare.

The sclentific and technical secictics can put forth
one statement after another supporting their plea that
seientific und technical manpower mnst not be depleted
or we eonet disaster, hut these statements will be largely
ignored. The public has been misled again and again
to helieve that we are pleading a selfish caoge. In the
eves of the public we are largely suspeot.

What then g the answer? The public must be told
by oue in high authority, such as the President of the
United States, or the Seerctary of Defense, Gen, George
C. Marshall, that an inteligent approach to the scientific
manpower I:J,m]ﬂm‘n 1% V!‘l‘:l]l}f essentinl, i we are to
mest suceessfnlly the threat of Soviet aggression.

We wugt enligt the services of cvery sclentist aned
technologist if we are to embark on a program of public
educatinn of the real issues involved. We need the
services of those who have an intelligent understanding
of the fact that we are not pleading to save scientists
and technologists from miltary service, bat are deeply
concerned ahont the problem of supplving the many
and varted materiel and weapony essential to the suc-
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a third world war, should it
an aggressor. It will do ne
goad to have wen in the Aeld unloss they have the
food, clothing, medieal supplies. equipoent, and weap-
png that modern science sud industry can produce,

There are many wavs wnd means at our disposat o
educute the public. Svientists and technologists showkd
appesr before servies clubs 1o present the true pie-
ture: for defenment of scientists and technologists, Let-
ters to Congressmen and Sevitors, to newspapers and
news magazines, discussions with neighhors and [riends,
are some of the opportunitics that are oues for the k-
ing.

We must make i wunistakably clear we da not
plead for special dvaft consideration for o man bee
crruge he possesses o degree in sclence or engineering.
We must make it plain to the public we are not request-
ing blanket deferments, We must show that local draft
boards are just as apt to defer @ shacker posing as an
sysentisl element in researel and production as they are
to draft an individual who can make a solid contribue
tion to the war effort, We must express complete agrec-
mant with the premise that the armed services be fur-
aished all the technically truined personnel i needs
for specialized fields: we must convinee the puldic by
demanstrahle facts and fipures the armed services will
meet certain defent i they lack the vital materiel sup-
plied only by scientists and tochoologists, The individ-
nals involved are a very small fraction of the population,
a rumber insignificant i any military cousideralion,
bt vitully essential to rescarch and production.

Winston Churchill has stated that the A-bomb and
o ability to delver it is the only deterrent to immedi-
ate Russian aggression. The A-bomb was developed by
scientists and technalogists, many of whom would have
served in the armed forces if the seientific and technieal
socicties of this country had not been outspoken in
their eritivismn of Selective Scrvice. Those whe devel.
oper and produced the A-bomb risked physieal dis-
abifity and death. This {5 the most dramatic example
that can he explained to the American public. It is by
o omenns the only mnjor contribution of solentists
and technologists,

American sefentists and teehnologists are not shickers,
Par from that many voung selentists and engineers vol-
unteered For active duty o the last war, Beeanse the
public was not fully educated to thelr contdbutions
they felt the stigma of being in civilian garb while so
many of thelr gencration were in uniforro.

Tt ix more importait from the nation’s standpoint that
they serve where they ave hest Rtted. Actually in both
World Wars | and 11 it was necessary to pull some
technically truined men beck from the front to help
e the production lines.

Sefentists and engineers luppen to possess cevcbiin
technieal teaining and skills that our country needs.
They must he properly utilized, i we are to survive.

This is the story that must be told to the American
public,

cessful proseontion of
he forced on us by
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WALTER J. MURPHY, Editor
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Symposium Chairman Advo-
cates Setting Targets for...

Diversification Reseorch

N. W. FLODIN, Elactrochemiculs Dept.,
E 1, du Pont de Memours & Co.,
Wilmington 98, Del,

Wl'l‘l-[ this symposium we throw light
on u side of our market research anrd com-
mervial  development octivities  that has
heen birgely neglected in the past, namely,
bhe setting of targets bor divessilication pe-
gearch, that iy, the kind of industrial re-
sereh that prodiness o diversification of
sales and manufaoturing activities,
Diversification  research iy concerped
with the grestion, developmont, and com-
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wwremb  establishmest of  entirely  new
prodiucts, This tvpe of research s more
than Just juserance lor the fulore, Tt s
the lifehloed of the chemical fndustey,
Without i, « ehemical company  cannot
survive in thic dav of rapid technologieal
vluni,

In order that we mmy have a common
nnelerstanding of what we mean by this
kind of research, an ontline i shown be-
Iow v whichh diversification research iy
broken dovwn into iwo main divisions snd
soveral subeloissifieations,

iversification Research
[, Esploratory Beseareh
Al ‘."t'fm_]‘\f af phenormeny and  tech-
T

B, Exploratory synbhosis
Hatiafaetion-of-Needs  Rosearch
A. Inchastry specialization
1. Technolomy speciadization

Waork an seleeted needs without

spyedalination

The exploratory tvpe of diversiieation
rosearch i aimed at the asnuisition of po-
temtially gseynl new knowledge, with oat
least the hope thai salable prodocts wilk
b diseovered. indicatad, exploratory
researeh can be broken down ot research
o phenomens and lechnigues and ox-
ploratorye svnthesis.  Proetically all com-
pienies contimally explore the chemistry
of their raw auterials and products in
the hioper of nneevering valuable new prod-
ks,

The main joh of the commereinl devel-
pprucnt man i connection with explora-
tovy researeh s to help Aed wses for the
new chemicaly produced, Tt will some.
fimves he Found that the new prodocts aee
“rude e oorder™ for oexisting necds. At
other times new prodocks may e pro-
dipzed wlhich are “malurals” from a mang-
fucturing stundpoint, bl for which no-
hody can think of a pse. Then the com-
mercial development man i in For o reud
hendache.

Althongh esploralory rosearch may oo
casionally prove a direst sonves of salable
now products. # serves more Importantly
as o lountniohead of pese intenmediaies,
techoigues, and  svatlictic routes which
foster the development of rescarch pro-
wrams mimed al the sabisfaction of fndus-
friul neads.

In satisluction-of-necds research the ob-
jective f9 to determine whit the customer
needs or wants and then make it for him,
Svstematicnlly applied, it iovelves study
of our economy, or segmenis of i, fo
determing problems and needs that gor-
responel to petential  markets for new
chemicals. It iy the commercial develops
sment specialist, well trained  tochuically
Lt possessing a sades and huesiness view-
perint, who can best accomplish this jab,
After he hus obtained an accurate stabe-
ment of the need, toucther with other
mnportart information such as potential
dollar  volurne, competitive factors  and
marketing problems fvolved. it then be-
eomnes the job of the hboratory man to
make 5 technipal stady of the problem.
"This will invelve conversion of the “peed”
statement into the properties of the chetnis
cal reguired and, i possible, into a con-
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veeter goul expressed wg a spectfic chanieal
strueture or  type of compoend. Hoa
practical technienl approach to the proh-
feny ig coneetved, o researeh progrn may
b lannehed.

Onee a satisbiatory product as heen
developed, o procoss for s manufactire
satublished, and saf f procuct for field
eviluntion produced, market vesearch and
vommercinl  development again step in.
Developrent of outlets can now procesd
along well planned lines, sivee the size
and lemation af the potential market are
wlrendy known with fair procision.

Asoindiented i the omtline, needa ve.
seareh can b cneried onb in thres ways,
depending on whether thers i5 spocinlica-
tioen in needs of A consumer dndestry or a
field of rechnalegioal interest, ot whether
reseprch goaly are set up withoot yesbrie-
tiy as e Industry oor fechoology.  OF
courae, nomixture of all thvee approaches
8 common. Mgny concerns, for example,
have established paper, testile, or ather
inclustry  sections in their chemical re-
search laboratories e oaehiove thorough
covorage of opportunities in those dndos-
tles, At the same time they may seek to
exploit and expand felds of teehnology in
which they ave interested, sneh as bleach-
g, dvelag, oeromics, adhesives, How-
ever, if o worthwhile need i perecived
and an attractive techaical approach to its
solution is devised, o alert researel ove
ganization will add this item o thelr pro-
gram even though it does not Bt their
previons palterns of industey or teehnol-
ouy snicialbation.

What are some of the present trends
in diversifiontion reseireh? We nale that
e stmpler aliphatic and aromatio com-
ponnds bave besn pretty thoronshly ex-
plered, and wmest of them made commer-
cially available. The same holds true for
inorganie componnds,  Aopordingly, #is
Becoming more and more diffendt Far ox-
ploratory research to uncover salable new
prodncts directly. In the future, there-
tore, 1 believe we shall see less relinnes
- ewplorutory research as o direot sonree
of new prodnets, and more emphasis on re-
pearch whose objsctive s the satizfaction
of specific needs. It follows that deter-
mination of the needs of aur coonomy and
setting of rescareh targets will heomne in-
creasingly important functions of the men
in these associations.

From teaching
chenustey, N,
W. Fladin
. shilted to  Te-
search wlhen he
joined the elec-
trochemicals
department  of
P Poat in 1940
where he
worked on
neetylene ehem-
istry, vinyl monomers, and polyvinyl
pastics. Sioee 1845 he hos been en-
gaged in market vesenvelh ond the de-
velopment of sakes outlets for the
new products of his department,
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CCDA-CMRA SYMPOSIUM ON INDUSTRY NEEDS

Besides

ore Chiorine . . .

. . . there is much the paper industry needs from the
chemical industry

K. A. TAYLOR, Dirgctor of Rasearch, Internatiannl Papar Co,, Glens Folls, N, ¥.

I—N onprR b0 lmdt this diseussion to oa
ressonable scupe, woe will congider  the
pudp und paper industry to begin with the
arrival of wood andsor uther mw ate-
rinls ur e andll and e end ot Uhe foish
ing o, inchuding only those converting
operutions sach as supercslendering, s5lit-
ting, eutting, and Lrimmdng, which are
cansicderel] 85 nonnal operations in oa
paper will.

En wesrly every operation of the paper
inedustey where clusistry i involved at
all, we are dealing with the choemistey of
high polymers amd with reactions tuking
place ot interfuces in o heterogeneous svs-
temn, It fs not necessavy for e le poiut
out thet sach reactions ace complicated
and that answers to many of the problems
imvolved in such a systera osonot be pre-
dicted from the Dandunwotal sviences in-
volved but have o be worked ont on the
basis of trin] and error which o e a
very slow  and tedicus way ol getling
ANSWETS.

Om the other hand, the paper indostry
iz the Bith lorgest industry in this country
and, when o chemical does T gpeneral
use in this industey, the tonnmee iovolved
I dikely to be sulbstuntinl We don't hyve
to go any [urther then soda ash, chiorine,
alum, and rosin to ilostrate this peiat, In
spite of this, it is doabefal that swere than
a small fraction of the potential use of
chemivals in the poper industry bag been
realized or will be realized andl we get
on o sounder fundamental bas

To lustrote this point, et s consider
one of the grestest needs of the paper
industry, We need what we might tenn
“greater fexilulity of action” in building
into any prade of paper the combinations
af physical properties which will make it
satisfactory in oge or which will make it
suftubie for o new use which we cunnot
now ek,

In the present state of cor knowledge,
how ean we desceribe these specific aeeds
for spoecific grades in terms which make
it possible for you to go back te your ro
seprch Rboratories and gy “we need such
and such 2 ehemical, and it should have
such and such properties”™ and for your
resenrch loboratories to be able to inter-
pret this information in such o way as o
predict the chemicals which should be
devetoped.,

Instennd of going into infinite detail ou
this problem, it will be simpler to give a
list of some of those paper properties
which are more or less important, de-
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pending on the grade and the wse, Such
a list wonld inchude:

Fensile stecagth

Streteh under tensile stradn
earing strongth
Piugsting strength
Volding vuelvrngee
Stiflness
Suftn
Surluce snoothiess
Brightness
Crictty
Woater resishingg
Water vepuolbaiey
Resistanee 1 ails sl organic louids
Absorboney
Divensional - stability
reliadive humidities

Covtristled veceptivity W varioas prind-
ing inks

Any maderiad which, when added o e
Puarnish, will snbsrustially  infloence any
of these properties in the right direction
without destroying olhor necossary progpe
erties aned, withont increasing e cost per
ton of paper oo prohibitive cxlent, will
aventually  find  sore use in the paper
industry,

Part of the stock in trade of sy re-
sentreh Tuhosatory i the puper indnstoe i
@ collection of swnples of moterials whicl
expericnes huy shown will modify paper
properties to sone degres when ineorpo-
ratec into the furuish ender the right
conditions, As we et a specilic problem
to improve & grade of paper in certain roe-
spects or to develop o new grade of paper
with i new eombination of propertion, we
go ag far as we cun with the conventional
furnishes and provessing already in v
in the paper mdastry, When this s not
anongh, then we ga ‘

uncler  changing

over the st of
suiples i the storeromn and roview onr
expericnee with oach with respect to its
effect on paper propertdes, Too often we

fned that the materinl which would de the
juba s el Here and nesded Doprovements
o standdard grade of paper or expansion
el paper inte o pesw mie hag o De de-
fercend A tew wxamples which wight be
eiten] are

(1) Substantin]  inere
strength without losing sef
Fality,

(2) Bnbgtantiol  noreuases  in
withont foss i strengtly properties.

{3) Improvements  in Formation wnd
surfuce smoothness without too ek Toss
ur bearing strengath,

Thess  examples  could  be  mnltplicd
ahnost jodefinitely bat they illostrate the
point that, 1F we are to jointly progress
mewe vapidly, we must deserihe our -
quirenents in language more intelligible
b resesreh departments and they ot
miwiet s Pt way and learm more alanat
the Dbusic fundumentals involved in onr
aperations and  how to infoence  thew
with added materials,

The puper industry 5 an old industry
based on wris—some of them over 2,000
yvears obd but research developments have
heen aatching ap with it epidly, the vap
botwesn fandamentals and apphcation is
wetting nareower and we may be nearing
the point where the application of chenu-
cal addditives in papermaking condd we-
coniphish some  rovolutionary  resulta, A
good deal of this fandamental work is be-
ing oarried on o the Justibie of Paper
Chemistry in Appleton,

S0 mueh tor the papermuking end of
the dndustry, Let ns now consider e
pulping and bleaching  nperations,  start-
ing with the woad snpply, Tere, again, |
aw o going o soggest the desirability of
hroad basic approach,

Tn the mechanical

in tensile
it andd flesis

sobtreeoss

and  semichenical

terials

I{ A, Tavron is clil‘uctr{r of rf.‘.\.'c::lrch at Inter.
snitlonnl Paper Co., Glens Falls, W Y, “Pa-
per work”
cnreer ever sinee his orgin in New Brunswick,
oi whose heavily forested peninsola the yaw ma-
of the
tuking a FLI). in organic chemistry ot MeCill
Undversity in 1829 he was emploved with the
Abitibi Color and Paper Co. in Ontarin.
1829 to 1434 he worked aos o research chemast at
the Oxford Faper Cuo.
tional Paper Co. as assistant divector of rescarch,

has heen his stoek in tvade and his

paper  mdustry  Hourish,  Before

From

He then joingd fmerna-
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pranimes, e jor part of e wikd
waetzht s uliized in the Anished paper
Piowever, i the solfite, keaft, sod sodas
prrocessus, abowl ball of the wond wenaht
podiodbved, Inothe keaft aud soda proc-
e, the liqoors  are aporpee]  woed
Brerniedd b pecover heat value wmd chenn-
cabi, In the sulfite process, thors 5 s
revaviry of Dv-products, some buaming of

thie evaporated fguor o recover Deat
vithie amd  clhemdeals bt the bl of
selfite sport Nignor i disebarged as
waste Jnto the steooms, I B, over
theee million tons of  dissolved  materiad

Fronn thas padpsing processes wers diveharmed
into the stromms and aboat gicht million
Lot wears burned.

[ n going do sugoest the possibility of
the chemical indusiry ntitizing ag 2 chunl-
e oraw materiad those  portions of  the
waed dissolved ont in the puiping proc.
esses. From  the long range  viewpoint,
edther this fs going 10 happen or wll of the
palp producing mills will he in the ehemi-
cul huginegs, 16 05 unlikely that suel u
ligh percentage of the welght of o hoasic
v materind like wood  will condipe o
tus wasted or atilised Tor fuel vadoe only,

What I am sipgesting is that we oon-
sicher waood an o basic chomical vaw mal
vind from whicle we recover cellulose fiber
and varivus other prodocts which ean e
atilized  as chemical raw  watevials, )
remdive that we canuot expect the chemi-
el ddustry o do thiv just ng g favor o
thee ymlp and paper industzy bog 1 think
it s obvieus that wood, as o Taw wwle
viud, has cortain busio advantages. In the
first place, nutare bas alveady currieed ong
a complicated chemioal synthesis in pro.
dueing wond from carbon disvide, water,
andd suslitht, al of which ane free. In
the second  place, with any Frilhie
POy of conservation, o ]T)(H'I.N‘;hll'.l
snpply of wood, 83 a raw materinl, 15 en-
sureel long after many other natoen] raw
roaterials are exhousted,

L=l

Shortened Reoction Time Needed

When we wome Lo the chemizad pulp.
ing progesses, we  find  that  gebstantiad
suvings could be made if the reaction tie
coulid be shottened or if the reaction conlid
B carvierd ont ot Jower bemperadores andd
i atmogpheric pressuce. Even if these
oljeetives crald be anly partially reached,
it wendd he desivalle, I oa calalyst ov 2
comhinution  of wtalvst and  penetrating
urmend cotdd b foemed, thers woufd be o
trennanclows market Tor it alwivy asmon.
fng that the cost of using & wienh] not
b prohibitive,

When we

»

vome [0 the bleaching of
chenteal pulps, especially those  which
have Tiwen coo ciwn b whers mnst of
the du hag been rewoved, we fnd that
it is aleeady possible in the maost wadern
instatlotions to produce pulp with B9
or auore of  the  theoretionl  whiteness,
Thera is prohably neb nmch to be mined
by gobge higher than this, On the other
and, these modern hleaching plunts in-
volve hanvy investments and treatment in
as oy soven stages. Fshimpaber Bleachs
fng conkl e acommplished in fewer stages

VOODLUME 29, NO,
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Wet end of Pusey & Jones poper machine for making kraft

JHipLr,

Stock reaches the 120-foot wire through How spreader

and pressure ndet which climinntes the conventionadl headhox

with no  Increase i chomical  cost, it
wonld he desialils,

With the bleaching ol gronndwood and
Bl wield sewmichemienl palps, the chemd
cal indstey has alveady Dbelped, parthou-
frly in the  developmont of  peroside
bleachivr, Fhavever, thers is sl o des
mand  for greatly  improved  wsalts, In
addition to higher brshtness or white-
ness, it wonld be desivable o troar these
pulps chemically to stabilize theoy amuinst
volor reversion and discotoration when ox-
posed o light and aging,. Chomicals whick
windd do this wonld bave o Jerge markest,
woain assuming the cost was oot prohibi-
bive,

The problems [ luve just given seen
to e the broad general ones which woald
instify long vange teseaveh by the indus-
try.  HMowever, on reviewing  hem, it
as that they raay be loo bread and
lomg romge and that o few  problens
which are more specific amd ivunediate
wight help ronngd ot the pictare. On
discussing  this  point with o lriend  of
mine, he said, “Why don't vou just el
theom that what the paper indnstry needs
from the chemical fndustey is move soda
ash and  chlorine?  Thiv did nol geem
ruite the answoer wither.

Ploweever, recently T owas witending o
mecting of the Commnittes on Coordine
Hen of Besearch of the American Talp &
Paper Assoctution.  The purpose of this
meeting was to veview the answers to a
questionnaive which had heen sivenlated
to ol the tochoieal directors o divectors
of research e the paper industry. The
snbjout of thiy questionoaive wag “What
are the hasic problems of the paper e
dstey on which we should promote werk
ab publiv institulions®  We did por got
toplies From all of the people to whom the
ruestionnaire was sent bot we did aet
epongh replies to geb o eross section of
inedustey opinion.

1951

With the help of lhe conunittes, I
sedectacd from these veplies (hose sugoestod
prolfems  which woubl seem to be of
most interest. oo twe chemical inclostry,
Thiv list foliows;

1 Forther work on amtnonia base suls
fite pulping,

1 helieve
shenddd 1

at the hulk of this work
within the papoer indistey
bat thers seems to be a trond towared am-
wonia bove  sullite pulping aned  this
trend should be ol considerable interest
to certuin segments of e chemical -
dustry smeo hlﬂ amostiet of aooania is-
volved would be substantiod,

2, Becovery  of  chemicaly
monia base sullite pulping.

One of the factors which is holding
hack the cxpansion of wmmoniz hase sub
fite pulping is the  high toof the
ammonia hase as compared with ealeiun,
Anvthing which the chemical industry
eoald do e help work out problems o
ATIHTHINIL CCOOVETY would help to promote
the trend towards syomienin s puiping.

3. Mecovery of chemiculy {rom neutrad
suifite semichemien! spent Rauors.

The semichemicnl process s of exe
treme faterest boeawse of high yiekds of
piedp obtatned and farther expansion of
this process is being held o beeasse ol
the prabloms invelved i yegovery ol
chemieals From spent liquor, Kt is not only
the cost of cliemicals but there i w
strema pellution prablem involved as well.

4, Cheap offective germieide and ine
secticide treabnents to prevent the de
terioration ol pulpwond in storage.

5. Control of insect blights which de-
stroy lavee arens of potential pulpwoad,

G. Better dispersing aments [ov Bhers
to promote botter Jormation, espectally
with leng-fibored stocks.

7. Botter and/or move eeonomical fine
peturding nnd Hameproofing materinls.

Fach one of these problems was con-
sidered jmportant enough by at leasl one
paper company to be mncheded in thoir
replics Lo onr questioninaine as bedieg onie
of the basic prc.s‘l.)l.wnﬁ of the ndnstry.

=

from  ans
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Paper Problems Haove Not Been

aglected | | .

... by the chemical indusiry as it seeks to anficipate and
meet the needs of its third largesi customer

MARRY B LEWIS, The Insiftuia of Paper Chemisiry, Appleten, Wis.

poge
g 1 by and paper dndustry s
of the largest mdwstrics of the country,
I the e 1948 almont 13 million wons of
palp and bettar than 22 million lons of
paper wore produced jo the United Siates.
When e divide the very lsge prodoce
tion {igures for papor on s per capita basis
i these United States, we find that ewch
fedividiel wsed on the wverage o UME
abuud 3 ponnds of af the 3506
ponids upprodinately T3 pownds repe
sented  the avernoe per capita we  of
bowrd; about 72 ponds weve omed oan
pewsprints 41 pounds ag couvse paper;
abnost 32 pounds as hook paper; 18
ponndy wy tissoess sd 13 poundy ns e
paper. The remaining poeds are divided
wromg o ke of odes

Fhe prondaction o ol this pageriad ealls
for large quuntitics of chondedss in fact,
the paper incdustve 9 the thind Jurgest
nonsitner of cheandoals, with ondy fertil-
izers and rayon showing o higher con-
sumption {n 1948, IF we take the 1933
incley of eomgumption of chemicals as 100,
the s dndex for 1948 hoeomes 21702,
OF this ficere feetilizers aveount For 49,60,
rvom for 2705, aoed podp and paper Tor
2330, The chewmteals vaed in viedume e
onrindusiny dnelode hewvy chemicads,
strehr g e, socdie wsh, cwastio seda, se-
din ki silfue, saft ook, sndion
sulfide, chiomne, eluv, caleium carbonate,
tade, gypsom, asd ttaniom oxkde, and or-
garties awh oua the poralfin waxes, rosin,
ghae, asein, starch, formaldehyde, and
the dvestails. In addition to these we use
a varlety oF chemicads inosnadler amonaty
v the vegulur polp o oand papersiskiog
operationg, in 1‘:r'c'1r,{urrim; gpecially popits,
ancd i converting,

The supply and demand daga For the
chiof nonfibrons raw aaterials used Dy i
industry have been thoroushily reviewsad
by my colleawne, Rath Shallcross, o the
November amd December 10448 and Jan-
wary 1880 issnes of Tappd, Whene the
congimption ndex 8 separated duke dbs
mogt fupostant comoponents and we then
calenlate the prrcentige of cach chemicdd
eonsumead by the pudp and paper indostry
haserd on the total prodizction, we fhd the
industey consaming in tecent vears 100%
of the slbur, 7.7%% of the caustie soda,
A4.8% of the soda nsh, 168% of the chlorine,
T of the sodium sulfate, 25 o 600
of the olay, 79 of the titaniom doxide,
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B of e sediosr shioate, 3890 o the
ahim, BFae of e rosing, 270 of rhe corne
stareh, o libthe over o thivd of the animal
ulue, hall ol the doaeste prodaction ol
petrolemn waves, and berve amounts of
cagedn, I terms of tons aved dolfurs and
pereenlages, Hwe chemiedd mdostoy truds
Pug mande gread pragress in prodiacing
chewicads for the podp wnd pager odus-
try.

Cror st und mast importioat sopply
problem is thal of ove lhrous s ale-
tal. The gmooiat of womd woml sbstance
we bring wut o tle forests iy dependen
not only o the Faetors influencing groseth
bast o what mright be eodlind extertor foe-
tovs, such s fres sl wither by lghtoing,
by carcless cpmpoers, or poor woods proag-
tiow, amd by fngecr destidion, i

There -
little we as an industoy onn do about the
fires, bl there is samething we ae le.
sinning to edo abour fhe insectiesthonks to
affective agents developerd by the chemi-
el Tadustee. 10 hus been estimated that
the loss of wood aubstance each yaor in
bl Fovrests dhiey to pests andd Lo fres oguals
the amotat wsed by onr indostrs,

A fow ol the many Dnsect cuemies ol
our forest are e sproce brd woom, the
Proadag fie tusiock moth, fhe avpsy mth,

thn Samabiyra spittle ]M.IE‘.‘;, the  teasloek
loaper, pine gaw Hles and the hark
Botles which got noderieath the Tl

it ennse an crormems amonnt al dun -
age to the sweand snbslanee, Tlhowever, i
appeuts that the chemidend indostey o
supplied ws with a0 petentinl weans Tor
cantrolling tie insect adtack, al least ak
the top and exposed sides of the treog--
wianaely, by spruving thew Trom plaes
with insccticides saehoag DIXT. This s

sl what weieht Do ealled de " pil
[jni;mt” shiin, i"'yJUt}\L'iu\__{ FYC T
ampdes of "pHel plinl” ovpernnwenes, o
July ab 1930 ovier oo nillion
Provglos fic wel wlige  powe
cuslurn Clrouor wees soeed wirh D07
ine cowekrel of the sumes hined woryg, with
areportech KD of 97000 T BT 400 .G00
acres i ldubo wene spreeed witle DT
Vi the eontrnd of tluy Doteging fie teesnch
oty b w cost of ahont S1AT peroaere
Ty LRk, 2ODO00 aeres of eustorn wooid-
Fanel wore likeswie todind for gypsy moth.
Ohwvinasty i the progran o fosectivide
spraying were tohe eapaoded anoa frow
seabr, Howould enlt for o enangiderndde
quantity  of  beccticides, There W of
wonese, e anhappy rassibnleer thae 1T
resistant stratna of insocts iy develop,
resulbing inou serhen of nebdonts beiaoen
the fuherent inginct of the iosects and
WS ingentine.
O b the praost
et shomige and b oot wood i oan.
doer thwe b Hoemoval of the hark s
therelvre oue zood moethod for provention
of var, Frow a peactical sandpaing, the
ke 5 hardd to peel D the woods exoept
in the spring when the sap 5 roondng,
;H'njl Bt U'T'.j;‘ \Wn‘)t‘ tigd r]m'i;‘zg H'nj: I'l"!!l:ll‘lld("f
ol the vear e el owith the bark on, A
rhemical  mothod has been devedoped
which mukes & possibile te deburl o ol
wost any Moue this fuvalves the applioa.
tivat G hey (ron of arsende triovide, swition
sulfanmde, aolfmie
andin chdorsies The avsenie
compannnds also cJiseonroge  insect and
Fomgug attaek, I oaeplving the chemiend,
nostrip of bark of abhont 244 inches wide
s oremoved From srownd the base of o

fowe ou-

A ol

Foresty  in

aelive loestions {or

arsetithe, nrnontoun

acidd, o

Wis.

‘I;{.nuw ¥ Lewss, dean s research associate o
A the Tnstiinte of Paper Chemistry in Appleton,
olaimas ay his partieufar Geld of interest the
ehemistry  of plant products, pagncularly wond
chemistey, amd on Usiy subject can eloim puthor-
ship of ahout 45 published papers, as well g 25
patents and o book, otong with chapters in others.
iy hubby still keeps him among the plants, oy
it 18 gurdening. Before joining the siaff at Apple-
ton he had tageht at Ohin Wegle
Muine, and Comell Collose (fowa). Flis educa-
tion he received from YWasleyan University and
the Unjver
ok n PhId, in 1916,

an University,

sity of IHinois. feom which acter he
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e e pering, and bhe cluaniend i
wiste Form b5 spread ouowostrip of loady
iprer ad bustened i ophioe, The uale-
vigedy thns applied disselve o Uwe sap in
v sping and are cargied up theangh e
carnhimn laver, i estingeted thad the
Chenmtend womt Tor such o breatiend o
cont This trosturend
v preesently in the eacly pilid phon st

The wond s deliversd 1o the polp it
sithier pesded or owith the bark on, by
river, truck, or traiv, wet, ey, or partly
drys Hers it s sloved i condcad piles or
morows unlil it reichien] tlue rigght
condition of seasoning for pulping oF -
nb et peeded. An wnorroons anant of
wond substance is lost o storege dae to
st and micrabiological atieek, A pan
ol rhis toss wmight be saved by treating the
fogs with some agent of the tvpe ol 107
ar the chlorizated phenols, No Lirge-seade
aperstion of this kind s aarrently boing
followed, although experiments have heen
earrier ont which show that such o treal
mweat of the logs would cor down the
b in wand substunce foou
ietrres,

Wie st move whong, however, with
the waad through the ohipper, the chip
Bing, and nte the  digester whare the
obips are converked o il I emasleing
with either alleeline or weid delismstying
asgenits. The puavpose of pulping s the
renpval of o portion of he lignin whicl)
bines the fibers together in the woml, Un-
Fretoately, at the same thine the eook-
ing tiquors degrade some  eellulose il
lll'il'l,gf abwut the solution of (his codhibosae
arnd valoahle bemicollnloses to N evdont
ob o third W o quarter of sneh materials
arigieally in the woorll,  Phe
petlping provess emploviad in aey siven
nall will depend in part ipn the wannd
sapply and in part on the eurlier Listope
uf thys rni[]. a5 well as nn the el pz'm]m;t
sl The conventionad aeild vooling
chewviesl i5 the well known caleinn-hase
sndfite Hiquar, @ sofution of cadvinm bigel.
fite amd uncombined sulfurons aeid. When
ths process 5 carried out se as 1o gol the
hest produet for cortuin pruopeses in Hhe
shertost dime. woe have “quick-conk” snl-
e, When the conditions are less drastic
ined the time constanently Tougor, we pro-
duce Mitseherlich pulp. U‘ﬂf(n‘lnn;jh-ﬂ:\r‘
the spent lignor which resulls from the
imilping apevation  eontaing iy hye
drolyzed solubilized carhohvdrates which
are eagily Formented and consume ovvgon

e

abont w o,

[P

stnilivaal

mirticenlar

tegether with  dissolved  ligrin i the
form of ealeinm Benosellonate.  Thiss

churacloristios ke spenl snlfite Hoguor
an wapaputar addition to ay witteTwny,
Reeoverw of Caleiion Buase
Tiquor Components

T
TN TP g

techpical  diffiealties  fnvolad  in
the components of the eql.
citrn-bnse Hauor on a0 break-sven hasis
have mob vot heen varnpletely solved in
the United States. One way ta get aronnd
the sibnation would be to e seine ather
bse than ealeiva, and hoth TS -
el ammonium-base  igquors are hejne
waeddn the Uinited States. as is sodiinne

TILUME po
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Twor 13 feet by 45
feet 4 inch diges
ters where a pors
tion of the Huoin
which IDinds  the
fibers together in
the wood i5 re-
v ed

i i sweddon,
tr

Mimiesiom hse is ut-
ve ;"il'l.ll’id(:(‘l W () ('(:\u-‘-lul‘; the re-
covery opendion so as toogel u gh oree
covery of both manesinom oxite and sol.
bur alioside. The pilot plose tests on
which the proeess s based inedivated that
the loss of magneshon axtde should nat
he more than 15 pownds por ton of pulp
and the foss of solfur not mwse tuan 23
poungls per lor. This bes oot yul been,
pebleved  in commercial prectice. The
magnesiim oxide used o the process s
obtained from s waler by precipitating
magnesium hydroxide with Bake lime and
haating the precipitated  mugnedum hy-
droxide to make sowcalbed  eaustie nag-
The one  madnestiom-bave  salfite
mill i Being operated by the Pulp Divi-
sivn of the Weyerhueser Timber Go, at
Lomgview, Wash, B i still in the ex-
poetimental  stame boe oo a0 conmereial
senbe,

nesiin.

The disposal ol wmeoniadase spent
Hiquor is an eusier operation provided we
do not wblempl o recover the chemicals,
for woe can avaporate the Tigpeor without
sealing and Imrn the pesducts thns ohb-
teined to vield Baoacs Apparently the
pulp prodoced by othe ammonin-Dase
process s sorewhal saperior in gnality to
that obtwined in the clefum-hase proeess,
The amnoniashase cooking operation s
vurtently being practiosd in st lenst twa
mills in the United States amd is heing
gerionsly considered in others—thanks to
the avuilability of ammaonm and its el
tively Tow price. 10 all the calonm-hase
sulfite mills were to comvert to smmonia
base, it is estimated that it wenld reruire
abont 168,000 tons per vour ol anlivdroe
neni. ARKNWERT no unmenia recovery
and amsuming the pradeetion of  salfiie
prlp o be 2800000 tons pes vear. The

1851

tatal  prodioction o) auhydrous onmonis
i VRS was o ditehe Yess than 103 waillion
{41V 5N

AL deast twa othey eans of converting

waood o fibers shunedd be mentioned, O
is the wroundwand or mechanical process
whizh iy commonly vsed i the oanbue-
ture of pulp for pewsprin, poster papers.
ane] the Like, W snade in this country in
s bt 2 million tans of srouocdwound
by The prlpiug operdion s relstively
staple, Here the wood iz wronnd wer on
aTotativg stone ander pressure, The ather
process referred o g ealled “sermdchennd-
and™  pulping: Hes involves a0 partid
chemioad  deligeification or sollening of
the  wand  [ollowsd by o mechaniond
sepurtion of the Hhers, The srongdwond
procms wives s vields of pulp of wlo
935 e helter. The palp vields by the
semichemnical processes will n botwoen
60 and 8Ve aaed by the  Folb-chemioul
praocesses  betwern 40 and 30%. The
aquality of ardbuery semichemieal pulp 15
intermediate hetween thae of e groomud-
wond and the full-chemical pnip when
risgastired ]‘5'\‘ cionventionad tests; o coer
gin paeposes, such ag coremgating me-
dinm, it iz much better,

Move and toore pudy s bedng e Ty
the serofchennical process. As an ilustr-
tion of one semichemical operidion, pre-
sonbed wond ohips e couked with an
alkaline solotion nnder pressure oo con-
tinons wnil, e the precosked wood s
feel slireotle mte an Asplowd inill whees
it deliberst. The poly thns pro-
Auomd soes into roofingg papers, corngil-
o mmedivon, ] B many other applicn.
tioma, W nwr also nse comventiounl di-
gosters For semichemical pulping with a
Baaffered solotion of sodinm wadfite as the
vookingg arent oo process. Sl another
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In the bewter are added many of the ad-
ditives that detesmine zome of the char

apturist of the finished prodiet, such
wy o wet stremgth and  water  repeilency
semtichemical  process  uses  the lpadt

chemicals In Jow chemdeal ratGo, In either
vuge the pulps produced go through a
mechanical  refinement. YWithh o nendrsl
sulfite semichemicn]l process we zo good
vields of oood color pulps. The spent
liepaors From  the weutral sodivn sulfite
process provide v with stll another prob-
lern i waste disposul for, although the
relative weight of liquor solids iy lower
for the npeutral subfite process due to
higher vields of pulp, they contnin the
socdium  salts of the lowsr organic acils
which, topether with some corbolivdrate
material, have o relutively high ovveen
demand, The oxvgen vecoireiment of the
aliuent i fairly high, The develemaoent
af a process for chemiend recovary wonld
allevinde this siluation,

{Inblenched pulp in lurge volumne voes
divectly into the papermakieg  process;
this 1s partienbirly troe of the sullate pulp
whareg #0%% ix used in the unbleached
state, as compaved with about 30% of the
sitlfite pulp and only a small Eetion of
the growndwond pulp.

In the bleaching process pulp substines
is dissolved to some dogree and cellulose
iy degraded with cansequent meduction in
strength.  For some e we Tave been
lowking For chemicals which will peemit
us to delignily wood and produee o pnuip
of high brightness  without  hydrolyzing
and dissolving celiulose and other related
materinls. There are two closely telabad
chemicals whivh are available and which
do heve  these  charaeteristiog--gsodivm
chlorite and  chlorine  dowide,  Sodium
chlorite fn the presence of acebie neid will
deliznify wood almost completely before
it heging to attpek the polysaccharides,
The reaction takes phloe sl atmospheric

454

prossare, s o sl we can et o vield
of pdp of about the theorctiond  contemnt
of o carbobydede mutertal i e woond
which, in the case of Douslas fr, would
viae i the neighborhond of 6790 a8 emo-
pareed with w pulp vield of 43 w0 3005
by the conventional suliute provess, In
Fact, thiz has been saggested as oan ana-
Ivtieal nwtluxl for determiniog the el
earhobydrate or lolovellidose coutent of
s,

The pulp produced has nany of the
degiralle propertios we nesd o the maon-
(weture ol glussine paper. 18 boeats quickly
uned ui a prococt of Bigh steength and
o ouadity, I oorder o convert it il
puldp for oiher papemudcing wses, ol that
5 necessary is o remoyve st the easily
solulile earbohvdrtes by aneans ol dilote
wlkaline washing.,  This gives s & gon-
ventional papermaking pulp of good ap-
pearance  aamd gl vield, 0 owe hen
tret the peoduct after the diluke wash-
ing stage with stronger coustic, we te-
cover o bigh vield, pood cualicy alpbs
pulp which findy ity way into the plasticos
indisstry and the ravon industry, and for
specdal  purposes  of  papermaking, So.
dinm ehlorte owrently {5 too  exponsive
to wse for the ewtire delignifving epera-
tiom, It hod heen wsed, however, as the
final stame in specially blonching, A low
cost souree of sodiwm ehlorite wondd be
of real Interest. sloce it would give @ high
yvield pulp mnd would eliminace the
of premre ecuipment which iy wsse
with wood conservation, The other chemi-
aal, chlorime dioxide, s currently heing
paed ns oo Bual staoe in the bleaching
progess Tor sullale polp inoab least oo
il fn Canmba and o Sweden, 09 uge in
the [nited States iz appurentiv o matfer
of time. The chlorive dioxide thos used
i generally  prodoced Trom potasainm
ehlorate in the mill consoning it. 5o heve
are two chemioals in which wo in the
paper indnstry ore readly interested,

Sodium Peroxide Uge

Still another materin] which hay alrsady
doveloped  wide aceeptunce is ourrently
sgeed By Dleaching gronndwond and mix-
tures of groundweod and sulfite pulp at
an estimated TOO tons per day of g
wood  palp, This i sodimn peroside,
Soddiam peroxide solations seitphly  baf-
fered tn n Il value between TR and
105 by meons of sulfarie acid, sodian
siliente, or euustic soda ov mistures of
sodinm peroxide and hydrogen  peroside
or  hwdrogen  peroxide  alone  suitably
buffered pive bleached granndwond palp
of desirvable hrightness.  The  operation
procesds  without  greatly  meducing the
weight of the palp (19 loss or less).
Peroxide-bleached groundwood  &ods aps
plication o & varfety of papers, such a3
haok, mumnzine, catalogue, tssue. T has
afzo a defipite advantapge i the moralace-
ture of raw stock For conied papors,

One competitor of sodiumt peroxide in
the field of bHenching eroundwood s zine
hvdrosalfite. The action of zine hydrosil-
Fte ds fusk the opposite to that of the

CHEMICAL

paasides i that it blenches by rodhaction
msteawd of by oxidution, This is paticns
lurly fovportunt iy the case ol otechanioal
pulps unide feom woods which contain
constitnends  which consume  relatively
barge vobines of pevoxide sach oy the case
af pulpy made Froen westernr homlack, o
vl st oy esaongde,

Muany Additives Enter o Beater

Thae nest stepy in the provess of oarvere-
my owoodl koo paper tekes plee in the
beator roomm. The operation koo oy
slock  preparadicnn Boan Doportansd oo
Pulp Bhers dischurged i the heater are
relatively Tong (30 0 3 opns) asd T
refwdively smosthe surfaees; ufter civenhat-
g hebween the bewter roll and bedplse
or between the kwives of the plag sl
shell ol the jorciay, they are shorlened o
length,  somewhat swollen in diwneter,
and the erstwhile smooth outer wall i
martind v ruptural wend is coversd with
minute threds termed “Hbrillne” Tooaddi-
tiews o it action on the struetare of the
fiher, the beater offers a very usetnl phce
tey added other materials to the stock betore
o oaes i flee Torm af o thin shory o the
wet ed of tho puper machine, fois in
thee fieded of beater  additives thut the
chiemival industry has boen parkicularly
active norecent years,

Ty the beaber we pit the mosin sive ol
te give the sheet its Je-
resistance to water, The
rogsin acids ure af least partially saponi-
fed andsor are modified by the addition
of waxes, pmleiny sneh s osove alpha
protoin, and the like. Relersoce wighd
Les sl in this connection to the heater
addition ol Bitusize, an emuslsified asphalt.

In addition to water repellency of the
type hnown as sizing, tho desired sheer
nay be recuived to be strong when wet.
and 5o we muay put tesing o the heatoer
te produce this wet strength, The most
gomian wet strength resins are of the
mefmine- and vrea-Tarmaldehyde tepes,
althoneh  phenol-formaldehydes arme alio
nsed.  Neopreoe also appears to he oun
attietive additive For wet strength. Tha
npewer hepker tesing of the type ol the
Savder resing which ean he floceulited
by lowering the pHl fn the heater with
hivh  retention  of partially  comdersed
resin in the wet sheet are said to shew
pood wienton. Somewhat related o the
development af wet strength s the fm-
provement in dry strength which results
[rorn the addition in the beater of stureh,
thes wodified starches, the mannogadebm
goms, wed melaraine resin,

Prees of many bypes are added tn the
stods in 1he heaber ty give papor ol spe-
eificd eolorsr Tavge amaonmis are also ased
at the ealender stacks, either aloue or in
conjanetion with heaber dyves (o bogpart a
surface enloring. Reveral hondeed paper
dves are available to the papermoker, Tn
themselves they vepresent o very suhtitne
tial contribution to the chemiea? require-
ments of the polp and paper indosiry,
partienlarly In the field of specidly chemi-
enls.

wluin necessay
siveel desros of
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A firly revent bype of bewler additios
sothat wsed fnoorder 1o provent Hovenlu-
Liony e clumping of the ftees as they form
Plur wheel on the wet end ol the puper
machine This is normally  accomplished
B redduetng the sine of (e T breaga
tng: aniferm siged fber frogments they
prichieed tendd Lo give an even stoactnre
b the wheet, However, thoe smialle te
{i e the slower the vemoval of the
walere-0r, a8 we sy, the  slower  the
stovk-and eomsaepontly the machine muar
hoe showed down i the desired amonnt of
wiber s to e removed through the wire,
16 el filers are anly shighthy reflued {vory
e outting ), water 1 he rerueved
mwre readily and greater machine speady
are possthle; however, Gbers which are
anly shightly reflued form Bher focs aod
wosheel made from soeh Blers ponmally
has o wild formation, Ta prevest Tocend-
tivn when Jong fibered sioeks are run,
somdb amonnts of such agents as decaty.
Intod kavaya goan, lovust bean gom, aud
ey are addad to the stock wlich roduce
the lendency of the fibers to lorm tocs,
With sofieient veduction in the degree of
Bocendation, o significant oprovemet i
forvation and streagtlh 5 vormally ob-
Lt

Use of Tovicants

T the beater and to other plces in
the svstem we muy ndd toxicants in orcder
tr voutrel the growth of slime orgousms
i the stock suspension o pipes and
chosts. These stime organdsms are oup-
sulated  with o jellvlike outer coating,
They  aeceumudate until a sy moaess
Breghs off and ultimately gets oo the
sheet of paper, ﬁn‘ming slime spots. The
clhuonival mdustry bas furaished ns with
a montlwer of effective slhne-control ngents.
The list incdudes the fully or partially
chlevinated plenols, the varions pheanyle
micrery galts such as the letatos, acetates,
henzoates, ebe., the sthyleercury derivie-
tives, the pyridylmercary decivatives, wix-
bures of the mereury comupounds wilh par-
tallv ehlorinated phonols or with salls of
aophenvlphenol. The ofd standhy, ohila-
rine. likewise furpishes o good method
for controlling certain tvpes of slimoe, ai-
thongh o this cuse it is not edded o the
bealer, Quaternary ammonium componds
are eflective but expensive, Th shoald he
pointed out that the canses of slime are
nat the same in all mills, nor is the slime
in oy one mifl the same from day to day,
Qriunisms adinst themselves to one type
of an agent, and it hecomes nocessary to
chanur the treatment to ancther by, S0
it o wenbimaons baltle in any paper milk
to konp slime wnder control.

When  fillers »oused, they oy be
added e the beater. A lazge amount of
elay 35 put into the shest o produce
opacile and  peintability, More  expen-
giviee fifleps hove in pant repluced the olay
whers high hbrightoness and light weight
papers are to be made snehoas catalog
papuers. The high opacity fillers fncelnde
lithwopone aned titanium Slovide.

The yvelined  stock suilably prepared
flows in the form ol 2 thin slmry from
the stool chest onto the wet end pf e
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papor hachine. The wet end of the wa-
chite {3 a |."lh'l‘-)n£.'v\-‘i|l;_;' continang  wire
desigued ta permit water to deain from
the stock, parthy wnder the fores of grave
ity wnd veenem, Although the o :
amount of prpey prodoced goss dipes
seithont rreabmend over the wet end of
the paper aching to the pross scolion
:‘Il‘l(.l (I‘!L'}'{'I., wik if‘nt..‘l'c?sji-.k‘i]'lg_{ aniount is -
chine-couted. This ivelves the aplici-
the of o couting to the shoob of some
place adong the maching Telween  tlhe
headboy wud reel, the conting consisting
of A suspension of pimnent sueh as elay
suitubdy  coloved  and  adbestves of the
type of casem, ghoe, or starel or their
modified dertvatives. Machine-conted pa-
pors have Becene extrenely popular i
recent vears for ses which require s
lower priced quality product than is pro-
diced jn the noenwd conted paper prog-
(RS,

The wet sheet coachod off the end of
tho wire by a felt then goos by nonnal
stages 1o the press section of the machine
where  additivnal  waler s woved  hy
pisure, Theve is one modificetion of this
g, the so-colled Novak prooess, in
which the wat shoeet goes through part of
the press section, then into o vat in which
it picks up resing, letices, or some other
additive from an agreons solution or sis.
pemsion; it then goes throngh the last end
of the press section and Into the deiers.
Fhe Novale process §s used to gome exlent
in the manufucture of roesin-cortaining
shoets which are leter to he laminated
under heat pnd pressure. This partionlar
apphication is not an impoctant one o
e standpoint of smount of paper thus
produesd. but it doss represent sn interest-
ing approach o the problem of introdoe.
ing resing intn the sheet,

Hinishing the Surface

The sheet from the press section (now
enutuining uhout GO to 704 water ) iz fun
mte the driers. A tvpieul drier seetion
uf o paper machine is made up of a series
al cast fron evlinders driven by gears
and heated by low-pressure steam. In gon-
eral, a drier folt or canvas 8 employved
Loth to carry the sheet and to keep it in
contact with the surfaes of the drier, The
principal function of the drier section of
the paper maching iz 1o bring the molsture
content of the sheet from the 6 to TOG:
it still retuins as it Jenves the press section
down to 6 to 8% as it leaves the dries,
The weight of water removed in the drier
i oestromely Tarpe, For  exoonple, one
ton of dry fber furnish loses almost 2
tony of water in the drier scetion ag the
moisture content is reduced  from  G69%
to 7. Fhalfway down the drier ssction.
surface sizes of vasein, starch, e, or even
somo spevifie Tesin may be put on the pars
tially dricd sheet by means of a size press
set e between drier sectlons, Thiz same
ting ay be pat on the deied sheet by
running it through a size b after the
shoet comes out of the drier. The mois-
ture thus added to o writing paper sheet
in the surface siziog agent 8 removed by
air drying in g Joft to give the “eeckle”
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fnish to the sheet, Fhe finshed power
mgy Do wsed as i oor after somne furthes
converting opoeration.

Paperhoard Containgr Mamifaciure

The maoufacture of coneginers  from
paperhoard is an enovmous buginess, Dor.
ing the war rhere was developed o Vo

hinared onrainer which condd he o Loz
shipping products o the four coroers of
the world, These containers ure miven
wit strongth treslmonts, and  the adles-
ives nsed g special starcho wrea-formals
detivedes, pobvvinyl alochols, wed certain
forms of asphall doveloped for water re-
gistanee, A recent development has been
that of producing n corrugated shoeet
which i stiff when wet, This involves
the application of salfie at the time of
corrugating andey conditions which will
drive the sulfur into the corragating me-
dium, leaving the surface relibively free to
kake up the adhesives requited for the
prepoation of the final corvogated Do,
This trentmenl gives rigidity in both dry
and humid atimespheres and makes a ship-
ping container which is mnch wmors wses
ful,  Vast amonnls of paperboard of o
gpecific tvpe go into the manufactuce al
paper milk bottle stook and paper mitk
Lottles. The early bottles ased paraliin
wax; in the present hobthes modilteations
uf parafin wax are employed which give
hetter stiffness and durability, The num-
her of such containers rans into the mil-
lions per day.

Thews are a large number of chemicnl
materinls which have specific wies eithes
in the processing or in the final product,
For expmple, we are troubled in onr syse
tems with form, and we often use Z.ethvl-
hexanol and also  disisobutvlearbinel as
antifoaming  agents. We have [reguent
st for wdbesives, and among the adhe-
sives wo might list collulose nectate, puly-
viny! alephol combined with resing, «di-ise-
butvlens, the copobaners of styrene and
stadiene, and butadiens nervionitrile cos
polymers.  Among the chemdeals which
have shown an expanding uss s carboxy-
methyleellndose which has developed into
w very sabisfactory size for  greaseprogl
papers.  The flmeproolng of paper hag
heen studicd, sod among the sugguested
corponuds for use are the alkyd resing,
e horates, sulfornates, antimony  oxides,
and the like, and the highly chlorinated
hydeoearbons.  The  conventional  Himes
proofing mixtures of the aomooiv salts
have some use, but these tend to deprade
the cellulose in the shest, We have spe-
gific problems, soch oy how to develop
waterproolness and seuff resistance i pe
turnable  puperboard  contaimees:  alkyd
resins are nsed for this purpose. Saran
vesin has o wide use as popresseproofing
agent and For dmpreved moistere-wapor
permnenbiliby.

hie flrst in a series af lour pitics ol
maprers dmelinge  with Uk noods of  fooy ooajor
Inetustrice aned  what the chemical  indnstoe i
doing about theme The papers were originally
presented hofore a0 combined  weoting of e
Chemieal Market T el Axsoviation and  Hie
Conunereind  Clennieal  Thovelopmcnt  Asaociation
held in Washingtun, 12,0 G, Qot, 4, t850.
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A recommendation to the nation for assuring o continued supply
of scientific manpower for military, industry, research, and civilion needs

LN B e

Horewond . . .

nearing methods: aned to ge

ity

Ir v of puraniaund eporiance bo the security of the United Stater thae the
pedfion mwdwdain fn pewce and vowar an adegueate supply of sctentificatly and
technicitly trained mompomwey o carry on progeessive resesrel i basic seionee i
to desiogn and decelop decices and equiponent for both militery and civiliom i
user fo sustedn, brocden, and peeease masy prodiection by scfentifie ged engi- !
e the armed foroes inoapplicd o
technival mainfennnes, and the wse of madern weapans,

The Seientific Manpwer Advivory Conemitter hoy considered the needs of
the arsed forees, the monpoiser requirements of essendiol fadustry, and the
renity of matntainime essentiod olvilien sereives. The responsihilities of the
Comtmittee relete Lo seientiste, engineers, amd  other feclidcel  personnel.

[eTHEE TENEE ?'!f."h'w ‘

Vhroughout thiv report the wordy “scientthe manporecer”™ ere Intended o fue

: clwele poersons moeaeh of Urese e categories, Although nn recosorendations ‘
reference o techniciues. the Cowmmitlee recognfzes their en
treme feporfance nosapport of wark qt the professional Teoels.

Ir ix the considered opinn of the €

are werde with

DEVELQPMENT

-

Fl MY nbjm:tl\'g‘. ob th s cotinittee s o
progose o method by which an adegute
supply o scientific mmnpower cae be
maintaieed and cho aeled most effsctivedy
into the armed for o, indostry, cdicadion.
angd govermuent, ‘

In terms of cross oy of e, the
Unitedd States is inferier to ily poiential
encmics, The last war, however, proved
thit weapons incorporating the lutest de-
velopments  in sclenee aml  engineering,
connbined with fraitful researel el mass
production, gave Ehis  nabion o k]
advantige. The present probien, then, s
booereabte ooplen that will asaore o con-
tinuitg sopphy of mes with speciat train-
ing, and to devise p method thel will see
curs: the best use of thene ax well s those
wha are alreudy trained, The commitlee
reogrndzes the [ollowing needs for seien-
lifie personnsi:

1. Military :

Scientific manpower s needed for re-
search, lradning,  opurations, wid pwintes
manee o e mame ghases ol technalogicn]
wrhire.

2. bidustey )

Svtentific manpower i aecessiay or
rescarch relating to the desizn and des
velopnent of praducts for hoth nilieary
el eivition wie, aned for e rapid trans-

latiom af new  weapons, nsdteriafs, and
egquipment  into mass-prodoced finished
prodizets,
. Research

To be in the forefront of seientific ad-
vancement,  the  natien  depends  npon
hishly trafued people for research, bath
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ANIY USE OF SCIENTIFIC MANPOWER which follow
gerne the combined necdy of the netion bext .
Pameediate mergeney beesmes or how long 8 s propeageted, In the eaxe of o
totad war the detwils of the plin wondd undeebtediy e oltered, bat the main
features will pracide machinery that may he adiusted to cireumstanees.

nanitier that the PLANS FOR THE

no matter e severe the

@

Bawsic and apphied-—in indostry
went, in eolleges and
resegrely insritides.

4. Civiliun

bt . ,

Scicntificndly  trained  manpower s
vecded to further the work of eduestion,
agriculture, prblic health, civilian de-
Fonse, and public wellsre,

Ty preparing ity plan, the commitive
recognived  (hat the morade and produe
tivity of the wmen concerned could best
bue protectid by apguressive provention of
miisuse of their services rather than regi-
mentation.

After stady and deliberating, the com-
mittee helieves  that the  following plan
falfills the purpeses eited. While taking
int aceennt the mititary  needs for oan
aptive {oros of move thao three million
inen, the plan also estublishes a means of
vreading, conserving, and  using  solentifte
manpowsr with the greabest over-all ef-
fectiveness—une of the maost  fmportant
Factovs oo making the quality of Amerivan
ameed Forees superior i strength to no-
anericatly greator Forows.

The Basic Principlos

in govern-
universitios, and in

The twee principles npm which anv
plan for obleining the best wse of scien-
Fifie wanpower shonld e haged  are:

L Availuble svientilic manpower shoulid
e judieiousty  distributed  among  those
aelivities in which sciemifleally  trained
men con mile the most effective con-
wibution o the strepgth of the nation.

20 % continooss flow  of adequately

CHEMICAL

trainedd sweienlific wanpower should be
maintained from eolleges and voiversit

1 these hasic principles are violied.
Both e nnediste baiki-vn of strenath
and the pation's longerange mobidigtion
pobemtial will be jeopardized. A prese
these principles shonkd be applicd-par-
Gualarbe 1o e Indoction of men throtal
: Servier and 1o the recall 1o
datyv of reservists

atlive
The recommendations have to de wily

Loth of these matters and are based upon
the premise of voiversal militory servies
for oll voung men as they altain the gy
of eighteen. It the beliet of the com.
mitiee that the nesds of the anmed borees
arg sl thog, ecerpt to meet the mind-
mann reprivements of the oation for e
cindls tradned peple, these voung wen
should serve in the anned forces for s
proadiagely o bwo-vear pueriod and Lheo
e free [y ocoptinae their schooling or o
enler  vooutions a5 they choose i the
aeanwer Lo which this conntry 8 scceos-
tonenied

The recommendations atteinpt 4o oo
vidhe @ means by which those wmiinimoe
uesds for traived manpewer may be et
fur a smooth transition into the period
when this universal military service may
hecome fully operative, and [or the il
zulion of those trained in scieoe, engh
neering, and techrology, in such @ muoes
as o wive maximnm strength to the oa-
tinn.

Recommendation N, {

Assuring a Centinuous Flow of Students
under Miiitary Sorvice
fPavr I—Long-Range Plan

Approsimately o million youths reach
tha pue of 18 each vear, The menher
will inerease substantially doring the com-
e 10 wvears. At prosent, young o
reaching I8 are reguired to register with
Soleotive Service Tt are nob sobioct e
incluetion unti! the age of 19,

OF the million per vear reaching L&
s estimated that under presently prg-
posed  standards  approximately  Stane
will be [ound physically and memtally
gnalified for service in the military or.
wanlzation,

Anv galisfactory aniversal truining aned
service plan must provide that a redson-
able proportion of young men conding
thedry training to attain the higher scien.
tifie gkills whicl are essential to the na-
tiomal strength, Only about 110000 were
gradanted Tast year {all-time high ool
fiedds of scienve and engingering. Uoiess

AR ERGINERRIMG MEWS
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DR, ALFEED B GARKETT i an
otstanding teacher, research schen-
List, writer, lecturer and administrat-
or. He serves not only the Ohio
State Ulniversity bt Lhe state and
nation as waell

ITolding the

wanle ol professor in
the University's department of chome
igtry, he iz in charge of the divigion
of general chemistry which includes
soven senjor stall members and 35
teaching assistants.

Tn addition, he lectures in phygical
chemigtry and advanced organic
chemistry, and kas an actise research
progran with nise h Iy candidatos
now engaged in Uhesis worl,

Noted for his research studies, Dr
Gagrett s the author of GfLy aeticles,
bagod on Dis seientific nvestigations,
which have appeared i professionad
journdds. ITe i the co-author of eight
bools on chemistry and a manual on
RERTN pubiizhed  in
Jangary, 1931, by the Office of the
Adjutant General of the state of
Cihier.

At the pregent fime he is radiologi-
enl defense coordinator fur the atale
af Ohio, and heads & University come
mittes on Civil Delange.

Hig advuncement in rank al Ohio
Sate has been papid. Mo gradoated
from Muskingum Collese, New (Ton-
cord, Ohia, in 1928 with the degren of
bachelor of seienoe. He took a gradu-
ate assistaniship at Ohio Stawe the
leliowing vear, secired his masior's
degroe there in 18957 and bis dooior's
degree 1he following vear. He o re-
irned to Ohle State in 1935 a5 an

May 3951

o]

AL B. Garrett, 28

Predents Give of the Werld
Problems of Our Day

(haxe

at o college assermbly i Broum
maeeting in Montgomery Heall.)

Ay we stand a4t the half-way point
of the ¥R cenfury, we begin Lo focl
that a clear cut analysis of the bhasic
world issues is becoming more under-
standable to uz lasmen, Today we are
reafiziigg the signiifcance of several
major world problems as their ime
pact upon national and fnternational
gtability iy becoming atarmingly real
to us all, T shall ideniify Gve of these
problems as;

1. The uprestricicd production of

atomic fucls
coffects of population preg-

3, The maldistribition of natural

FESOLTIOS,

4. The confiicting  philosophies  of
(hee stoate, the mee or the olass
versus the sueredpness of hman
nersonality, and

instruetor and adevanced o the rank
of assistant, professor In 1837, as-
sociate professor in 1940 and profes-
sor i 1944,

Born at Glenepe, Ohie, Profeszor
Garrett tool an active part in extra-
carricular affoire  while an under-
eraduore al dMuskingum. Ile was cap-
Lain of the (rdek ream, president of
the Y.AM.CUA, member of the honor

court, member of the scholastic hon-
orary society, dnd g fellow it The

Muslkingum Academy of Sclence.

He is a mwember of the American
Chemical Society serving the Colum-
hus section of the organization as
Lreqsurer,  seorebary,  vice-chalvman,
vhalrman and eomeilor respeetively
Teorny TH48-45. alsg was secretary
of Slgyna X oin 1838,

Profossor Garrett marrvied o 1934

£

and is ihe Tother of fwo daughlers
and one son. His hobbies include

travel, fishing, gardening, phiotography
and astronomy, Ilis favorite spori is
ol

crpls from an address rade 10 the feeulty el students

Chapel and 1o o facully

A, The adjustment of ¢ivilization to
a dynamic world,

Other peablems could he added to
thig list bt it is hecoming more and
more evident thail these form muclh
of the bagta for the progent world
conflict and the barrier to world ae-
cord through the United Nations, The
firat three of these problems are move
or less independent ones, hut  the
fourth is the direet vosultl of the other
three, particularly of the second amd
{hird, The last one is o problem ars-
ingg out of our great technological
PrOEress.

Tinrestricted Production of Afomic
Fuels, The Thited States hug been
concentrating atomic fuels singe the
fatier part of the second world war.
We, no doubf, have the largest stock
plle of these fuels of any nation in
the world, These fuels-—-uranium-235
the piutonium-239-—have many peace
time uses bt thelr posscssion by any
nation, without Lhe assurance of in-
ternational control, 18 o servious cause
for interpational unrest,  suspicion
and feeling of insecurity., We realize
this all too well: in faci, the major
impetus of our present Civil Defenge
Program resulls  primarily  from &
foar of an alomic attaeld

We knew, Mo direol oxperienos,
whatl magnitude of disaster csn be
nehieved with such a super-weapon as
an  atomie bombe-n  war  weapon,
which, even in itgs  mosgt  primitive
form, ig ecguivalent in enorgy 1o
20,000 tons of TWNT., We know that
there g probably enough ateimic fuel
already concentrated o destroy ail
the major centers of civitlzation over-
night. We now that if a rocket or a
plane naded with an atamic weapon
pots over s target, theve is then no
defonge.-all that can be done is o
minimize the damage done and curb
the hysteria and panic thad may be
ever: more isastraus than the physi-
cal danmeye. These are cold facts and




aonservalive estimatos. A courageons
citizenry muEl, however, face Lhe
[EEANTEN

The problem which is posed for us
s unmistakuble, We Americans are
faved with the facts that we have de-
veloped atomic fuels on s wholesale
basis, and we have been the first to
use: them as o war weapon, Thoese
facts stapd oul i the minds of the
peoples of the other nationg evon
though we have supplisd the great
rescarch Inboratories of our country
and of the worid with almoest une
limited guantities of radipactive izo-
topes, a vary important by-product of
atomic Mael  production, and even
though we have been making a great
effort to develop power units to utis
Hye atornic Drels in the place of ihe
canventional fuels.

We are now beginning to face the
additions]l  facts thal our security
does not depend upon 5 stock pile of
siomic weapons, noeer does the solu-
tion o the present world erisis de-
pend upon an overt sael on our part
to make immediate use of these
weaponsg. In (aet 3 i possible and
perhaps probable that in a4 certain
sense atomic dombs are already ohao.
brie--for they cannol be used in fighi-
Ing a vold war. Thiz implics thal we
have already moved inlo a new era
of and a new method of irternational
conflict--that there bave becn  do-
veloped more potent methods of con-
quest than those that depend upon
the moechantenl weapons of warfare.
T refer 1o the methods of cold war or
paychodogion] warlfare, Russia s now
raaking grest use of such methods,

The  gwesence  of  unrestricted
snounts of  aeommie Tuels  have  de-
valoped two oils problems, (1) an

international susplcion and an unrest
that horders upon hystorts in some
areas, and (2) 4 misunderstanding as
tex what wre the basic cloments of our
seeurity, Both of fhese are dangerous
o ol continued stability as a nation
and ax p leader of nations.

Fhe Fftects of Iopulation YPressore.
The passing of the eolonial periog of
empires has left @ high concentraiion
of masses of people Iy agricutieral
areag oo small 1o feod these poople.
At the sarme tme The population in
these arews has continued fo ereasce.
This has ralsed and intepsified the
problen: of making it posathle or
mAny peoples of the world 1o {eed
themaeivos-. protblem of population
preassare. In this age this problem hos

i,

sericws politicnl effecls bhoennse we
find that coupled with this situation
i3 the pradual evolution of cmpives
from maonarchia? government and the
workl wide sweep of the feeling of the
individaal to hizs right to a voice in
the government. Herce, (he massos
have becarme more vocal in their in-
ferests and demonds (oday than in
that day when their inferests woere
SLTIEH d and submerged.

We can now identify the problem
of population pressure as one of the
lernents dangerous to the stability of
a nation and to world order, In the
lagl, thirty wears we have olmerved
spedledly  how, repavdless o lhe
form. of government, the helght of
culture, or the form of relipious or-
genization, hunger or the feur of
hunger 5 hrought ahout the de-
velopmen! of unregt, hysteria, revolu-
tion, or aggressive war (in the de-
mand for “Lebensranm™), Low living
standards prepare the seed bed for
change and that change Is usually in
the dircetion of a degrading quality
it i the noemal conditlon for a d
potism or {or the spread of Come
mInigm,

We can now clearly recognize the
effects  of poplation  pressure  on
fray nations--lhe  erigis  in Ttaly,
Germausy, and Japan in the past 20
years have stemmaed Drom that factor
wethede nations caunol feed  them-
selves, England is in o similar posi-
ton today. India and China have heen
in this condilion for cenluries. This
s the world's first problem loday.
survival g il the first lnw of nn-
1A,

I the face of these facls we can
take a cue for the solutiom of the
profiem {rom the Salvation Aray
whose sequence of services o the
bungry is flest soup, then SO Then
salvation. Boup is not enough but you
cannol save & hungry people without
fivs! sceing 1o iU that they are fed,
and furtherenore it 35 only aftse Lheir
self-respeet has been developed that
thoy are interesiod in saivation.

But 4 dole alone is not the answoer
~JL may be an oxpedient, Tt iz not
enough to feed s man: we must, make
it possible for him to take care of
Bimgell--he must have something {o
do for himsel and for others: his
rajses hig self-respect. This leads o
the world's second  problem  today;
Hods Lhe problem of the availability
of natural resouroes,

The XMaldbstribution of Nalurnl K-

sovrees. In order to dovelon n stable
ecoinmy A nation sheuid have avail-
able natural resourses Tor industy
nndd for agrieulture, Only a Tew na-
Hons are so favored; we wre among
the favored few. The United States
has 40 per cont of 1he mineral ve-
sources of the world. We have 63 por
cent of the petroleum production of
the world, & hallf of the world's coal
supply and twice the irep ore deposit

of all Europe, We Dbave 1,000,000
syuare miles  hetween  the  Rocky
Mrountalng  and  the  Appalachian

Mountaing in favorable climate for
agriculture and more on cach side of
the mountain ranges, Our econotmije
security s based upon variety and
abundance of natygral resources ooll-
pled willi a “know how" {0 organize
them and develop (hem. Qur weak-
ness is that, 100 often, we are prone
Lo look at the protlemsz of other na-
tigns through our "eves of plenty)”

But many nations  are  severely
limited in the varicty and amounts of
natural resources: Turthermors, the
modern methods of officient produc-
tien of fopod have not gone far be-
yond tho hordars of our own country,

Couple this sittatjon with the popu-
btion-pressure problem of an aggres
siver nation. -like Japan or Germany
with TGO people,  the  PBritish
Isles wilh 40,000,080 veople, or Daly
with 45,000,000 people and vou hava
the two basice issues that can lead to
workd conflict, Then  add 1o these
igsues the threat or the possihility of
the use of atomic weapons which oan
destroy o nationsl  coonomy  or
threaton survivel and we have the
situation of loday. Thatl leads us di-
recily Lo our nexi problem,

The Conflicting Philosophies of the
Blate ar the Race or the Olass versus
the Baeredness of Hiinn Personality.
The lack or the fear of the loei of
food causes Inagses of peaple 10 grow
restless and (eegquentiy o blame their
leaders or thelr government, Unless
the government cian suppress this rise
ing current or veaction fhese messes
will orasp, ng o deawning man Erasps,
for any frapmoent that seems to offer
salvation, for any form of povern-
ment thal seems at fhe momaent to
boetter their condition., This ugually
resolves Heelf into o dictarorship -

der the puise of (he principles of
socialism or convnunion. We have
ampie evidenme of this refion -

firgr Russia, then Italy, then Goeem-
any, and tnally Chins: and now we

Muskingum College Bullediv



soing through Lhe
seiner [his possibio frond of
cvents in e ecuntey, 1l troe that
hepre oy atber pessons for g Droe
nhe tuenine Lo ihe prineiples of
reaniam sueh as Dhose That resuld
Feomm minny peyvebological  corme
pleses ke inhibition,  Irustroafion,
paradiaiba, a0l schizophronig or oven a
stiybmorn doletonnism to spooenr to e
indopendent (hinkers  opaedo-indes
perdont).

Can Fonpelaod

Aoy of

HitE

owe hava seen how Lhe
TOVETIUNICNT RY  emphiesinn
several different factors as Lhe solu-
tion to their parional problem. In
Teady Mugsoling oeveloped Gl Dheory
that ihe stese is 2l mmportant awl
ihnt {he i;‘1£:ij\’it{(].l' st he seoond-
X S PO AR el
e stperiority of o rees, whorens, in
Fapssin Stalin eormphasizes the coliss,
Tt maw e sunanatized as the stade,
{he roee o the olass versus the
sporodness of b poersonsiity, Thus
we Arrive ot oosituntion that is more
to he foarcd fhan hungore3 s the
fear for The Tooty of the Joss of one
of Lhe Basie olomonts of Che demio-
creatic way of e and of Christisnily

T the e
fum of

BRI

ey ;Eg’wf"u!‘“" of Oiviitradion o o
Frmyeomsie Wer e wbveony GF The ro-
senrek eforts A)\("l nf the application
of scienee and technology over the
Taml foriy years has nmcm lh'r: 4 fast
changing world
rrachinees, conditions
in iMusiraled by tha nllowing:

UDiefore the stoe] plow was inventoed
v regquired elgbd mens working from
dosvin to dusls 2 dovs w o weelo io
make o lving for ten; now in this
seieniiie & two mon can do o Lhe
gmmte wmount of work inoa forty-howre
Wiy,

i the
fil'ty per 1
clnldren undaor ve vears

e ol Tl Chvil "W,
of the deaths wore of
of ago. Mow

oty fwedve per ocend of The deaths are
i this ago goup: anly seven per
cant of the deaths in that aren were

of people a s LY venrs ol ape;
rreaws Tiftveseen por oot of the doaths
persons  above filTy vears of

Are of

ages Inoother words, the it expeot-
ancy of a m\\\imm ehitd has timnw il
i the ’]il\ vears rom
Airiost

In 12 1( romaiv d llnc\-‘ ety o
ot the Allanie Cloearn; now 1o
g ghentiz in dews fhaoan fonn hers,

A Tewt vesrs ago wee portod most
of our nitrate {oeilizers from Chile

ol

ey 2651

/W{«L-:i--;:’-f.'im::ﬁam-i. _ / e
rd

A B
in o Geld of 15 collogos,
In 44 contesis this yoor,
am, Hobert Thoburn,
L Charbes T
departmoent and divector of
virs @i dean of the oollege,
championshlps under Prof,

Tome under debete bing

had he

dehate

\iLI.‘;l\m}TlEm dehiaters won 26
previous sxperience in varsity &

avien returned 1o his position as head of 1he
Aeliviti
Muskingum debaie
Lenvion Lhan any teont in Ohio,
oar W

ooty by winoing
, balciesr zoennd

Oy ane meinber
to,
specih
after having served soveral
Tenms lave won taore giate

Twesoived, thai the nor-connmunist

nations showd form a new mterhational orponization.

Mombers of the Muskin
Avtald Flam, Melloosport,
Larson, Descborn, Mich,,
Dhilyrer, Troever, Crhio
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anrl seuad
1dale HSeofs,

Fosemary aweel, Thaviuan Comter, O

Thoburn, Codiz, Ohia;
Falls, Qhio: Roboert
andl Rees

Hohert
Cliizahons

wre

ALy

sl o
masty now we
thert i neeemss

Ty o fewe vedrs oo Lhere wis po
gofinite cuve for gas sangrend, osieos
mvelitis, pertfonitls, pneumonis, and
oo podsoning; now pevdeilling sieep-
tomvein, auwreomyein, ol the sulra’
drugs offer woourn for 1 dreaded

infections. “These are bat o fow of
Ll IR pocompiisintoenis ol
charten Thaern AT VNN OLheTs.

witlar{astl=
IR

h ﬂ:'rur'r;*;(‘.-(ﬂ.
ol eleclein

Sdasbrees !‘Ae'\‘-'

um\mluu hustntaing of
ships, ond

Seionee has

b Veoiorvies,
hines,

nproved on omangy of
Habre's ariel has nude
many new produels sueh gs synlhetie
rrahibey, plastios, drogs, and abiovs,

Hetonee has
materiils

The power of seienee has ghven us
betrer fivieg conditions and Do
et e Ay new Jobs " issenials
ol Chernisirs” by Gorretr, Haslkines
ler, Cxinn oand o Ces, o Bosion,
- 1Ly,

anl

Mk,

moell of thege contributions of oue
e TosCaPeh Jaboratori
Brosyrhl (o us now cennoie, social,
potitical, ami payvehelogival problems
<ol nge ponsions,  social o seourity,
Feisure e setivify, shim clearance,
1 o Lhe nmny others
wae {hgd overy day. Actuaally these are
by are ol ones
aitugtiong,

rislalions

ol new prablotng
prbonsifod by the noew

These foots of progregs are (heill-
e dadi ey oo whit it
to sdd fo thon the additiond
ity el the Taet that there s
oy dndieniion thal new and oven
pronler dizcovorios are yvel oo come
from our faborstoriosthal in
of seientific and technological
acyiched

THINY

Ye
developmen we have just
e surlace.

This sl noints o the  dynamic
warld it which we tive-aimd we can
erpoet 1o conlinue 1o be thid In
dH probghility the ovents of the kast
ey aears tradde Wo®m mom
erpicdiv ehanging world  than bave
Phe events ol metny provions centiie-

We mitst sohool onrselvos Looan-

o,

o



erjoy the dramuo,
congeguencs ol

wopt the faot, 1o
and to plan for the
change - that

"New occasions Leach new dufiog

Time makes ancient zood uneouth.

He must upward still and onward

Whe would keop abreast of truth,”

The events of Lthe world of oy
are not thoge which should surprise,
or shock or frustrate us; rather they
are the ones we ought (o expeet in
such a dyaamie world as ours. Whaen
we understand thizs sirmple Fach we
cun Tace the modern day problams
wilh understanding and hopes which
are siripped to o large oxtent of the
confusion that results from statie
minds in a whirlwind world,

Gibor preobloms, Mo he stre there
are other basic problems in our
world, many of them are inboerend in
the nalure of man hinmse] alousy,
pride, selfishoess, tust, and intrip
Then there sre the prollems of power
politics ws these personal problems
are excreised through national STIHIL
dynumics. ‘Theso are inherent huimian
nature problems that will alwavs be
with us, 1o o degree at loast, regard-
fvss of the height of eur cullare, our
government or our relipious forms.
But their effect is foll more disas.
Lrausly ax the sordid conditions which
faster them are allowed 1o exigt o
develop. 1§ those conditions can he
remmoved or minimized, we will have
sot the stage for rvajsing the lovel of
huran  personality  and minimizing
the Inherent defects in human nature
thraugh the joint efforts of Lhe in-
struments of edyeation and relirion.

The SKolwlion. A solution s our
problems i3 nol an pasy one to fingd
and i omay ool he a particglarly
Measanl one to face. But we can

F;Ppi'. 20 AL Baldwin-Wallace
Oct. 6 Heidelberg

Oct, 1% At Slippery

Ot 200 At Wooster
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7957 WUTBALL Schedide

at New Coneord. |
Raoclk, Pa,

starl with the preomise that a copveot
dizgnosis B the fivst step toward a
sobulivn, 31 alse seems that o socond
mrerge 18 no ey i oso, 0 would
b that, Tor a solution ol such prob-
lerns of elemental but of world wide
nature, some type of o strong wm.lc[
wide orgsnization is the nocessars
sirument to apply the proseript

Poday we have founded the Uniled
Natlons for this very purpose. That
organization has as one of ity bagic
sactions the Heonomio Council that
weg deviged Lo belp solve the prob-
lerng of Tood, shelter and means of
progduetive activity of the oitizens of
the world, It has the Infernational
Coramission for the Control of Atomie
Funela; it hag the 15 0 branch for
the stimulation of the intelleetunl
growih of the seholars of the world,

Tha service that the United Nations
can perform in the solution of world
problems came 10 me in o con trasting
slgnliicance sovera) years azo in
experience T had in New York City,
I had been the guest of the director
of the lurgest atomie pile In Lhe
workl--at. Brookhaven, Long Izland,

climbed over the pile one

We had
miorning inspecting  the work  that

was heing done on bt and finally came
zreat

T the contra! poorn of that
power seuree. As we staod th
lookad wostwaord toward the
of Liberty and New York City, ihis
puestion came 1o me, "What ean this
mean o chvilization?" That evening
T olooked out of my hoiel windmy
dewen ot ihe wrounds (hat were hoing
eleared for the United Nalions buid-
imgs; again I oasked, “What can this
mean to civilization?"--1 got the
samg answer as hefore—I can mean
TR

Aniohi)
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Nov. 3 At Marietia
Naov, 10
Now, 17
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Jlday)
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Llsd ot e fotey st ek edad

A thitd premise that we must e
copl iz that elimination of intellectusd
and spivituz! literacy can raise the
fevel of the spiritual and intelloctoal
sight of humanity so ax to froe the
world of the bonds imposed by 1hoese
graat problems, In this fast ONTR gL
waorld we musl vecognixe the urgemey
of thiz isgve. Much more emphisis
gt he placed on the duty of cduca-
iion and religion {o raise the inlel-
lectual ang spivitusl insight of man-
Kind, That is the long term Program
toward which we must work., Thig
promise beeornes basie 1o all of the
probilems,

Thig fact was brought home to me
in a dramotic manner by a hit of
symbolism I observed while working
on the problepy of the defonce wgaingt
atomic warfare al the Insifly of
MNuelear Bludies al the Atomic Ens
ergy Coenter af Oak Ridge, Tonnesseo,
Ume afternoon we had a heavy thun-
der gtorm, but in the eyvaning  the
skiss cleared and we observed a boay-
tiful rainbow in the east. Az we
watched it, we zaw 1hat one ond aof
ocame down over the roof of Lhe
Institute of Nuclear Sndies; as our
eyves followed the arch of the bow we
found that the other ond of the rain-
bow was over Lhe rool of a Hitle
white chapel on the hillzside on the
other side of the valley, Those twa
institullons are symbalic of 1the ine
tellectual and the spivitual. In one,
mun had Jesrned ihe secref of the
souree of the energy of the sun and
the ztors and hard tapped the hearts
af the wilding Mocks of matter fo
retoease that energy: i Lhe other, The
priest, the rabbi, or the pastor tapped
the hearts of men and released a
foree that could control this other
foree. Symbolism to be sure- but also
vory realt

Comedusion,  We  should  oonsider
these greal areas of inretlectunl and
spiritunl problems as the new frantier
hiel, can now be clearly deseribed on
ourinunedinte horizons, Plonecring
these frontiers can be a great and
petle adventure, Bfoswe have q confi-
denee and faith in whal we heliovs
to be the basic slements of our cul-
ture and our religion we cian appoach
the adventure with courage nnd apil-
misme That  optimisng,  enthusiazm,
amd visien Iz well exprossed in the
words of the poe:

O Waonderful is God's carih

And Wiy wonderful Lo be & man
apan that carth,”

Muskingum Alumni Balletin



