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MR, NICHOLS: Gentlemen; it is extremely gratifying to have you
school men in attendance at this important meeting representing the
states of Missouri, Kansas, Oklahoma, Nebraska, and Arkansas. I regret
that Dr. O. R. Sweeney of Iowa State College could not be present,
and that the University of Iowa was unable to send representatives at
such short nctice,.

I feel this conference may prove of great importance to the
middle west, and hope that cur two deys'! schedule will give ample time
to present and discuss scme of our vital and common problems and
opportunitiess I hope great progress will come from this meeting and
perhaps a permanent midwest research council which will be beneficial
to both education and industry.

We ocannot think of the future industrial horizon of cur domain
without considering its relaticn to syntheti:c chemistry,

Ponder for a moment the mysterious alchemy by which the gases of
the air and the minerals of the soil are transmitted into waving grasses,
and tossing foliage by the radia&ion of the sun.

As miraoulous ag it seems, synthetic chemistry today is outdoing

nature in breaking down molecules in me.tter and rearranging atoms into
artiocles of daily use and nécessity. ThisAjuggling of atoms spells
future industrial growth for the central U. S.

As I have said before, here in the middle west we have a "sleeping
industrial giant®" - - pctentialities and possibilities unlimited in
their scope = =~ there is ﬁo reason for ghost towns in our érea - -8
balance between agriculture and industry is our need today - =~ and ourl
present horizon - = let us awaken our "sleeping iﬁdustrial giant® by
the blending of the whirr of the>binder with the factory whistle

bringing into being & song of prosperity for the middle west,




It seems to me an orderly approach for the course of this meeting
would be first to have a rather shcrt discussion ebout our products
and resources. I ask Dr. H. A. Bushler, Director of the Geological

Survey of Missouri to take up this subject first.

DR. BUEHLER: Mr. Nichols ( I feel you are doing a fine thing in
bringing us together) and members of the conference, as Directbr of the
Geological Survey I have been in this matter of research fcr a good many
years and I have found three things rather necessary for carrying on
successful research., The first thing is, you have got_te have some
brains in the organization, second, you have to have money, and third,
you have to have time.

In our organization we have endeavored to make a very praotical
survey to get pracéical results and the development of the natural
resources of the state are shown here on ths walls in a series of maps
which I have brought down hers, and the specimens which show socme of
the products of industry that we have used, and here we have a number

of pamphlets and publications which, if any of yocu are interested, I

would like to have you teke along.
The first and basic thing, of course, in a geological survey is

to make a geological map.

This is o basic geclogical map here of the gtaté and I want to
direct special attention to the Taoct that the different parts of the
state are under-lain by entirely different types of formaticnss In the
Ozark region here in the southern half of the states, that is a
province by itself, then we have the prairie country and the mineral
resources here, which is again a province by jtself. In other words,

you can divide Missouri, as regards 1ts mineral resources, into three
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definite divisions. Préctically all of our metallic resources occur
jn the Ozark region; the clays and coals are largely in the nortnern
end western part of the state and I have here shown the distribution
of the mineral rosources as we know then tcday.

In the southwestorn district here is %tho tri-state district of
lead and zinc which produces about 30 pur eent cf the zins of the
country. Over here is the lead district of Fissouri, which is the
largest lead district in the world and which prcduces about 30 per
cent of the lead ore produced in the United States., This is one of
the finest mechanized series of mines anywhere in the ccuntry.

Just north of thet we have an area procducing barits. We
produce abrut 50 per cent or a little more than 50 per cent of all
the barite mined in the United States and hére in Washington County
they produce about 75 per cent of the state's production.

These areas here are two of our iron ore districts; these twe
properties hers produced five million tons cf ore but it has been
idle now for about 40 yeers. Recently, however, we drilled it and

found that there is mcre ore in sight on that property then was ever

taken out, so we lcck for a development of the ircn ore possibilitiles
at Iron lountain quite socn,

At the south end of the lead district we have another district
containing cobalt, nickel, copper ofe which is one c¢f the most complex
ores, which ﬁill run about 2 per cent lead, 2 per cent copper, abcut
one-half per cent of nickel and one=half per cent of cobalt in an
iron matrix.

In 1920 they spent a great deal of money develpping that ore

just before cobalt was diseovered up north, and then they closed it
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down and now because of the war necessity they are reopening that
property., Just west cf that we have sume tungsten deposits in Madison
County which have been werked in the past but just at present there
does not seem to be very much tungsten there.
In this area shown in yellow we have the development of probebly
the highest grade refractory industry in the United States. It started .
in this little area here in St. Louis and the same formations are found
over in Audrain County and there you have all the big manufacturing
refractories of the United States in this district because it is a
ocombination here.éf probably the finest and most extensive high grade
clay deposits in the world; at least in the United States. In the
southern part of the district extending down into the ncrthern Ozarks
we have these pot holes of flint, diaspore clay which they haul to
the north and mix with the plaétic clay to make high grade refractories.
This diaspore clay assays 75 per cent of aluminum and it could
be used very well in the manufecturs cf aluminum if the deposits were
large encugh but they are probably not large enough to develop for
aluminum but they are the basis for one of the greatest refractory

industries in this country and I think the Missouri refraotories are

by far the highest grade in the United States. \
Up here ﬁhese purpia spots in fha northwest part c¢f the state

are the areas in which commercial coal has been developed and they

- extend frem Barton County on the south to the Iowa state line and

practically across the ncrthern pért of the state including the area

around Kansas City. These green spots are small areas of oil and ges

that we get~in this part of the state and thigs is the only part of

the state that has yet developed any material production of gas in

these small fields.
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Down here there is glass sand and lime and cement which you have
out here at Sugar Creek, Those are the generel developments and
locations of the mineral industries of the state,

The Geologiocal Survey hag under its jurisdicktion the matter of
the surface waters of the state and the matter of the meking of a
topographio map of the state. Both of these are very basic factors in
the matter of development not only of our mineral resources but our
argrioultural resources. |

Here is a map showing the stations which we maintaein in coopere-
tion with the United States Geological Survey, which pays half of the
expense, These areas here are proposed dam sites for flood control
end for power generation in the states We have been collecting
statigtics since 1921, and prior to that time there was not one
application to the Pederal Power Commisgion for the development of
power in this state. Here is Baghell Dam, Bagnell Dam could not have
been built if it had not been for the records that we had collected as
to the amount of water flowing down that stream., The Federal Powar
Commission will not license anyonse to build a dam unless they can show
the amount of power that can be generated, which ocgnnot be shown without
knowing the amount of water going down the stream; so that thirty-five
millien dollars development there was actually baged on the records
gotten up by this department,

There hes besn some high water here recently and we have probably
gotten same of the most important records that are in existence because
éhia last flood in the southern part of this state has been in excess

of anything we ever had even in the 1844 flood, of a hundred years ago.

A lot of these rivers went 3 or ¢ fest higher than we have ever known
of befores All of these proposed reservoirs have been based on our
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records. If this one at Osceola had been built I do not think we
would have had any reallflood on the Osage: that would have retained the
water.

I have a map back here showing the area that has been covered by
topographic maps. 'We have covered about §0 per cent of the state with
topographic maps. That work is éafried on in cooperation with the
United States Geological Survey and they pay half the cost. In this
war program we have beeﬁ consulted by the army engineers with regard to
the looation of thes#e camps and airparts and I do not believe it is
any accident that every one of these munitions manufaoturers, airports
end oantorments have been located in areas where we have the topographie
maps éhat the engineers can see what they are looking for, just by look-
ing at a piece of paper prior tc making their plans. In other words,
practically everything that is located in this state has been located
in areas where we have these topographic maps and I think that is an
indication of the wvalue of that part of our worke.

Camp Leonard Wood was established in Pulaski County, brouéht
down from lowa when they found they could not get any water up there
and they came to Rolla for a conference and we spent a day together
and because we had the records of the water going down Piney River
and could assure them they wagld have all the water they wanted for
engineering replacement training and that they could have a 10 mile
artillery range, they located that camp in this state. As & result
there is & thirty-five or forty million dollar developﬁent that was based
exaotly on researches made by the GeoiOgioal Survey.

I might mention one or two things we have done recently in the
matter of the war effort. Here is a series of maps covering the
geology of the Joplin district. That map shows all of the areas that
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that have been mined in southwest Missouri in the lead and zine district
down here; it shows the frpnd of the ore production, it shows the
character of the mining and shows the association of those ore deposits
with these blue spots on the map which is a critericn as to where to
develop next. We have been werking on this a long time, it is not
completed yet but when the war came on, in order that these men who
wanted to develop, would have something to go on, we rushed these maps
into print to show the entire development in scuthwest Missouri.
Apparently from all we hear that has been a great help to the miners

in the southwest part of the state and I night say we have just gotten
out an oil and gag map of both Jackson and Cass counties showing all
the past developments, all the past pools and disecussing the type of
structure in the remaining part of the counties that might be
productive,:

MR, NICHOLS: Thank ycu very much, Doctor.. There isn't any
question but what wo have the resources, men; it is a question cof
really knowing what we have and being salesmen enough to present it
well, Kansas got out a very fine map which was extremely helpful ;n
diéecting the attention of eastern industrialists and the army at the
time thgy were locating plants all over the countrys I showed one of
these maps to Mry Ce F+ Kettering and a few days after that he wrote
me that ﬂrs Davis; presidont of the United States Rubber Company was
in his office and he was #howing him one of these maps And gaid Davis
wes perfectly astounded at the proximity of a lot of materials that ’he,_

from a rubber standpoint, might be interested in, That is just an

example of the help it will be if we can in some way present the
proxinity of our raw produets in a good form to get the attention of

the industrialists.




We have a number of purposes in this meeting but one of the things
I hope will came out of it is that we can develop & composite map cf this
Middle Western area and before this meeting is over I suggesf we name
a4 committee that would study our whole area and produce & map similar

to this or make some changes in it, if it is wise to do sc, of this

whole section in which we are so interested in the middle west.

That black and white map there on the wall shows the decline in
‘population, and for 20 years we have been going down in population in
this middle western area. You know the migration that has been going
i on end you know we have not beea developing industrially, especially
‘ in our small towns, so out of this meeting perhaps we can “také e hitch

in our belts", and improve this situation.
I ask Dr; Frye, Head cf the Geological Survey of the State of
;J» Kansas, to tell you about the Kaﬁsaa mape
« .

e ®
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DR. FRYE: The preparaticn of g map of this kind involves many
things that do not show on the map itsélf. This mep is not a
'geological map. Dr. Buehler displayed a geological map of Missourd
é hsre; We have & similar type of map of Kansas showing the area of out;
! orop of the various rock formations. That sort of map is extremsly
useful to the geologists and technical men but it does not tell you
where the various economic prcducts are loocated and that is what we
tried to do with this maps
The original idea of this type of map developed in the technical
committees in the Kansas State Chamber of Commerce and I believe Mr.
Nichols, himself, while in Washington, was the gentlemen who made the

first suggestion that it would be very helpful if such a map were
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available for him to show folke interested in‘locating industries in
this area,

Dr. Buehler has given you a very good outline of the type of
records necessary to be kept by a Geological Survey. The same applies
to this map. ‘It is based on records kept over many years, extending
back over 30 years in this case,

The mineral resources of Kansas are roughly classified into four
groups, fuels, consisting of coal, o0il, gas and so forth; the metallis
resources consisting of lead and zinc being the only important .cnes
end being the extension of the Misscuri district that the map prepared
by the Missourl survey shows sc well and also in the line of metallic
resources we have pyrite and the third clessification are non-metallic
resources which inelude a very diverse grcup of @aterials, asphalt
rock, that is rock impregnated with asphalt, diatomaceous marl - =
thoge two materials have been developed to a very small extent in
Kensas - - clay which is nct the same quality of clay as Dr. Buehler
told you abcut in Missouri but we have much mere of it and it is useful
for making light face brick and we think may serve as an important
source of aluminum in case our bauxite reserves are depleted to &
dangerous degree.

Ancther area of clay is in the southern part of the state and
chalk is shown in the northwest part of the state. It compares very
favorably with the English chalk, and some of the other things here are
building stones, sand, gravel, rock wool material, gypsum, voloanic
ash, bentonite, salt and so on, and the fourth general classification
of mineral resources are water supplies,

In Missouri Dr. Bushler has told you stream gauging is a very

important thing. It is likewise importent in Kansag. Our stream flow
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is very low and it is necessary in certain parts of the state to pump

water from wells for égrioultural, industrial, and municipal use. We

have attempted 4o show on this map the areas in which large ground water
gsupplies are available. You will notice in this part of Kansus we have

one type of blue pattern which shows certain supplies, then in the scuth-
eastern corner cf the state we ﬁave still another blue pattern which shows
where deep rock supplies can be obtained: Alcng the streams you will not-
ice we have & blue pattern overlying the stream course. In most cf eastern
Kansas and central and western Kansas that blue pattern does not exist pri-
marily because the average stream flow is below 100 second feet end that is
indicated by the absence cf that blue pattern.

There are several things that must be taken into oconsideration in the
preparation of a map of this type and that is because different resourdes
are known to different degrees. For instance, in the case cf fuel, we know
pretty well what the area of our coal reserve is. This red pattern in the
easterh part of the map shows the area that is underlain by coal. We may
not know in extreme detail all of the area but in general we do know the
area of Kensas that is underlain by coals In the case of 0il and gas that
is not true as it was necessary to use a totally different type of pre- |
sentation on this map. In the case of an oil or gas reserve you do not
know it exists until you have it in production. Therefore the cil and gas
areas shown are actual pcol areas. In other words, there is a pool shown
here for instance and over there is none; maybe tecmorrow thefe will be one
there so in the ocase of cil and gas reserves the pi&ture is constantly
changing.

A like difficulty occurred in the reproduction of clay reserves. In

North central Kansas we have this area very well defined by five years of
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research on light firing cf refractory clays; we do know there are large
gshele and clay reserves in this paru of Kansas, no general that it is

practically ell over this part of the map. In order to show tha% these

materials were developed wo simply showed on the map the btriek, tiie and
pottery plants in the stato. You will notice rary places we have indicated
the location of sand and gravel pits or stone quarries. I think most of
you are aware of the fact we have very extensive building stone reserves

in Kansas.

These are the places where a basis geological mep is important. You
can trece the arsa of out-crop of these varjous limestone and sandstones
end so forth.

I believe that gives a fairly aéequate background of the preparation
of this map.

MR, NICHOLS: Thank yocu., Of course your map shows oll and gas pipe-

lines and many other featurcs., We will now hear from Dr. Harrison Hale,

Head of the Chemistry Department cf the University of Arkansas,

DR. HALE: Each state is in a way unique and‘distinot.> That is cer~
tainly true of Arkansas, Arkansas hes the tradition and the heritage of
the south and yet we are not cof the Gulf south. We do not have a great

{ . deal in common with our neighbor,cﬁ the- Bast, Tennessee, except that

Tennegsee, particularly Memphis draws quite & bit of its strength from
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Arkensas and the people in northeast Arkansas look to Memphis and read
 the Commercial Appeal instead of looking to Little Rock and reading the
| Arkansas Gagzette, and yet it is true that Arkansas is in the Middle Wﬁat
and I was quite delighted when we were included in this conference here,
and I wish to thank lr. Nichols for including my state. |

Very briefly, under four heads, I would like to give you a hurried
survey of Arkansas's industrial resources and the first one of these which
fits in with what those gentlemen said = ~ of course as a chemist and not
as a geologist I ocannot begin to give you in deteil that which they have
-given you, but the first thing in our mineral resources would be aluminum
For approximately 80 years Arkansas has usually produced over 90 percent
of afl the bauxite produced in the United States and yet until within the
last year there has not been a single pcund of commercial aluminum produced
there. Just recently there has besn built in the state a very fine plant
from a chemiéal engineering standpoint at Hurricane Creek. I was there
about 6 weeks ago and I saw in one pile a million tons of bauxite and the
.%hing that impressed me tremendously was the fact that they now can profite
- dble remove, and by the new process, work ores that have not been used at
all before, Of course, bauxite for the production of a1uminum and also for
refractories is by no meqné the oﬁly mineral resource of the state. Natural
gas and oil have been produced in the afate for a long time; oil fer about
20 or 265 years, natural ggs for much longer and in recent times we have
discovered we dc not know how much but apparently unlimited aupplies of

so~called sour gae which, I presume all of you know, is natural gas with
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_gcme hydrogen sulphide in it which gives an unlimited sourée of powers,
There are, of course, other minerals, mercury, etc. that can be produced.
We have cne rather largé cement plant in the state. We prcduce some zine,
wo have a number cf cley plants in the state and I oculd give ycu a great
many more but I no doubt will omit some in this hurried effort.

In addition tc our mineral resources we have our agricultural resourcess
Arkensas usually ranks third in the prod§ction of cotton and yet there are
very few cotton mills in the state.

We formerly claimed tc have 'the largest peach orchards in the world
near Nashville and in the northwesf two ccunties of the state more apple
trees than any other two counties in the ﬁnited States. I doubt if that is
now true. In certain areas in the state there ars areas for the produotion.
of strawberries, cantaloupe and watermelons. Recently there has been a
groat development in the camning industry which comses over on the Missouri
map, on the ncrth. We aré just getting started in the canning of tomatoes.
There has been developed the poultry and'egg industry. My home county
which is Washington County is elmost up in Missouri, there is Jjust one
ccunty in between the stéte line and Washington Ccunty, and our chief orop
at the present time is brcilers and more oash money comes from that than any
other crop. To give you an idea of tﬁe variety of our crops the Chamber
of Commerce in Fﬁyettevilla says there a;e seven cash orops which arse

supposed to yield a million dollars a year,
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In addition to these resources we have forestry.- Arkansas has long
been known for its production cf lumber. Unfcrtunately for us, most of
that lumber has been shipped ocut; much.of it has come here, I understand.
However, there are some furniture factories that are quite successful and
during the last ten years or so there has been a more intelligent handling
of cur forests than we have ever had before. We have & state forestry
administration that has been relatively free from political influence
and we have a cash crop of timber that will be, we think, quite a resourde
for the state.

At Crossett and Camdgn there are two large paper mills and‘they do
not mine the timber but har#est the crop aqd they have a large encugh
supply for continuous production year after year. At Crosgett they not
only make paper and lumber but they h&ve the Crossett Chemical Company
which uses the cak that cannot be used for lumber and they distill it and
make varicus chemical products from it. Unfortunately, most cf our raw
preoducts or many Qf them have been shipped out cf the state.

* We have one resouroé that cannot GG ¢hipped out of the state and
that has been growing in impcrtance in recent years until due to the wa;i
lack of transportation made £t so we could not use it and that is
fhe beauty of oupvscenery end cur surmer rescrt weather. Our'oliﬁate,
instead ¢f being a handicap, as we used to think it was, we are beginning
to think of it as an advantage. it costs less to buiid e plant where yocu
don't have tc insulate as much as you do further north..

I am not giving you a ocomplete report nor am I boasting. I simply

want to set this thing before you and in that seme spirit I would like %o
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refer you tc the situation which we now face of the development that has
cane &5 & rosult of the war.
I mentioned the aluminum situantion, Something like five hundred

million dollars has been spent in the state as a war development and
how we can maintain these plants and put them tc use is a very real
problem. I am glad tc say there is & new spirit that has developed in
recent vears within the state. The Arkansas Industrial and Agricultural
Commission has been active for a number of years thrcugh different admin-
istrations. The same thing is true of the State Planning Board and we have
just been making a very deterﬁined effort to meet a popular demand tc
coordinate all these agencies. Our last legislature early this year passed
a resolution appcinting a committee from the semate to do that very thing
end I know one of the plans that is being considered by them is the co-
ordination of all of these plants working with a research council tec be
set up &t the University of Arkansas.

Consequently, your invitation came at such a psychological time that
you can ses we are all set and all ready to cocperate just as fully as we

possibly can with the plan thet is at the bottom of this conference.

MR. NICHOLS: I think one of the things we want to have in mind im
this whole conference is thinking of the things that can be made in our

small towns. There isn't anything that brings prosperity more rapidly

than fo have a widely distributed industrial development not only in the

=15~




big cities but in our small towns. I am glad to know you have 5evera1
canning factories - perhaps in small towns.

DR. HALE: In Pine Bluff we ocalim to make the best bows and arrows
in this state.

MR. NICHOLS: Another thing is the need of a very fine technioal
research library here in the Niddle West. There is a bare possibility
that & fund thet has been left in this oity might result in our establish~
ing & very large techniocwul research library that wculd be available to all
the schools in this area that might nct have funds tc make a complete
1ibrafy of their cwn and it would be particularly valuable to all of the
industries in the Middle West. I would like tc have a discussion before
this meeting is over of the benefits cf & fine research 14brary., - The

trust fund says the library must be established in Kansas City.

As an example of the magic cof research, I am going to have Mri Elmer
Pierson give you a demonstration cf a little mechanism from the Vendo Company
and let him tell ycu about this little mechanism.

MR. PIERSON;
MR, NICHOLS, DISTINGUISHED GUESTS AND GENTLEMEN s

I congrﬁtulate you for erranging this ocnference, and am pleased to ‘
see such an excellent representation from several near by statds. Tﬁis ié
only typical of your efferts, Mr. Nichols, over the past many years for our
aroa. We in industry are cf the opinion a much closer cooperation between

schools of learning and industry would be of untold benefit to the public.

This can be best accomplished by industry understending your problems

and goals and ycu in turn familiarizing yourselves with some of cur somber




development problems, I trust this ocnference will be‘the firgt of many
out of which should come some specific, planned prcgram.

It is a privilege tc be invited to say a few words abocut one phase
. of the research of our organizatien.,

Befcre the advent of war we had scme §5 people whose time was used
for research, engineering and development, and were investing a much larger
percent of our earnings in reseafch than most industrial concerns.

As a result of our interest and study along these lines, wo have

come to realize that there are few "miracles™ in sciénce, but rather therse
are innumerable accemplishments that stem from the efforts cf an almost
infinite number of scientific investigaticns. The characteristic eof our
scientific age is not its mireacles as such, but rather its greatly accelerat-
eé pace inrcbserving the phenomena cf cur physical world, and thus permitting
the rapid utilization of these findings to our needs.

The word "electronics", has become a present day cliche that adver=-
tising copy writers coften use to describe the millenium that is at hand.
We can greet this wishful thinking with a degree of hesitation, yet we
cannot escape the premonition that we stand upon the threshold cof & new
sclentific era that is geing tc be identified as the eleotronié age. Even
at the pfesent time, electronics has given us & new insight into fields that
we had long felt had been exhausted. The field cof socund is an example.

‘ We had teiephones, phenographs, talking motion pictures, radios,
highly perfected mechanical musical instruments “ we had just about every~
thihg that soﬁnd éculd cffer ué - that is everything wo knew about at the
time. Then we found there was a great deal more, but we didn't find this
by listening to sounds. As & strict matter o¢f fact, the new sounds that
eleotronics cpened to us cannot evon be heard - they are higher in piteh

than the highest pitched socunds cur ears can perceive., It is no wonder
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| then that ultra-sonics, as they are called, so long elluded us.

Yet despite the fact that our investigations into ultra-sonics is still
in ﬁhat must be termed its infancy, we have become aware of some of the
potentialities that are destined to convert this infant into a giant.

Even now this child can do things more efficiently and more soconomically
than meny of its older brothers.,

Our own research development has unfolded an electronic instrument
that we have named the "Sonotest", a highly complex instrument which
utilized ultra-sonic waves and will unerringly denote irregulariﬁies in 20
milimeter shells, such as loose rotating bands, and gross dimensional
errors, cracks, and material defects - all these factors much more rapidly
than any existing method.

The post war used will cover practically every field and ultra-
sonics will play an important part in our socialiorder. Théir application
will be utilized in the inspeotion of aircraft and automobile engines -
this oan be done much mors accuratel& and quickly to minimize the hazard
in faulty engines to avoid'tie-ups of our transportation gystem.,

In the mining industry it can be used as a detection instrument
in possible dispersion of dangerous gas concentrations. It also has a
possible use for geophysical prospecting in addition to electrical and
seismographic surveys.

The above would apply equally to the great petroleum ihdustry. In
the field of chemistry, it has unlimited posgibilities, in emulsification,
floculation, saponification, precipitation, and the inspection of plastic

products, purification of water gnd the softening of same.
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In the packing, dairy and distillery field it can be utilized for
control of bacteria and fermantation. Meat will be preserved and tender=-
ized by use of ultra~-sonic waves.

In agriculture we can visﬁalize numcrous mutations will be effected
in plents and animels - possibly in the pollination or insemination stages.
Also in the seedling end embyronic stages producing dwarf or giant species
as desired.

It is now being used to prevent collisions of airplenes in the air

. and ships at sea - and is now known in that field as "RADARM.

Our own men predict we will be able %o disdipate smoke and fog =
it may even be used to induce rainfall during drouth.
We are looking %o a post-war application where it can be commercially
manufactured to install on automobiles‘so &s you approach your garage
you turn a switch and your garage doors are unlocked and opened.- as well
as many other applications still too early to talk about.

If all of this is here now what, then, of the future? The future

"of ultra-scnics and electronics are one - together their accomplishments

will be legion, They will provide us with new types of foods, new types

of raw materials, new sets of medical techniques =~ as well as vastly
imprloved versions of their presént used. They will provide us again with
an added appreciation of the fact there is another world beyond our limited
sensory perception - we mey even come to say = "truly my cup runneth over,
because of the scunds I cannot hear!"

NOTE: Mr. Pierson demonstrated the instrument heretofore described
by which direect scund waves, created by the mere tepping of
two pieces of steel in his hand, turned on and off an electric

fan at whatever position i% might be placed in the rcom.

The demonstration was exceedingly inmteresting to all those
present. '




Mr. Nichols inserted in the records a quotation from Collier's Magazine
pApril 24, 1943, the following:
"In deep sccrecy, the versatile electron is helping to win the war,
Tomorrow you'!ll find it heating the house, minding the baby, pre-
venting colds and meking flying foolprocf, to mention only a few of

its jocbs. It's going tc have a profound effect on the postwar world."

¥
Jay

MR. NICHOLS: One of the things that I hcpe will ccme out of this
conference is & more intimate relation between mon engaged in private
industrial research and our sehool research men. Tonight we will have

about 150 men interested in research in private industry in gnd near

Kensas City to meet with you gontlemen. I think it is a good oppcrtunity
] é for you to moke contaots with them, because you never know which one of
: these firms may wish to put & fellowship in some of your schocls.

Mr. Kettering, when he was here, said he would rather get a boy 20
years old, not over 22 at the maximum, to start him cut on research because
he wanted these young men without closed minds or opinions, and I am satis-
j %z ~ fied we have men of that caliber ocoming cut cf our schocls in the west and

I hope we will bring e oloser contact and better acquaintance between ycu
E{ : men leading the research in our schools with our local industrial research
men.
: We a1l recall the meny mew prcducts which resulted from the first
world war., Sed as war is, it does speed up research and from our present
war, =~ a whole host of new products will be developed and new horizons

cf industry will be opened. Let's be on our toes in the middle west,
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Before we leave the geological discussion does anyone else here have
anything to say particularly on that subjeet?

DR. CONDRA: I am the state geologist for Nebraska, and I am alwmays

,

glad to respond to any request cf ﬁy friend, Nichols, and I woﬁid like to
add one or two ideas to those glready given.

In our state we have the same formations that Dr. Buehler and Dr.
Frye spoke of. We do have out-croppings, gll of which have been des-
cribed in great detail but we have inaugurated something every state should
have, that is to learn the composition of our land clear down to the granite.
If you do not have a law in your state that requires the state to keep the
records from all the deecp wells and to study them and catalog them and
put them in & library you have missed something, These deep wells have
revealed resources at places whereo we did not know they existed. We have
deap wells at certain places where we have found over 200 feet of good
rock salt, where wé have found several hundred feet of good gypsum, that
is in the western part of our state and we find we have the same forma=-
tions that are under the state of Kansas and down towards Carlsbad. We
ere analyzing that rock down to the granite to discover what may be below.

I ask our neighbors in Kansas when you get through deep salt that
you look for potash. My suggestion to all you business men here with us,
is that it is important in any part of the world to know conditions clear
down to the granite and have an agency that will assemble information and
make resoearch on-that very thing.

We have in Nebraska a very detailed geological survey and our purpose
is not general publicity but Yo interest those people who want to develop

it. We have most all these coal beds that Missouri has but they thin out
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~in Nébraska toward Omahe and cther places. We are not recommending tha'k
anybody try tc mine coal thers; but we are giad that coal is adjscent in
other states. It is too thin with us and we know it and we will not waste
money trying to develep it. I visited a country where they gasify ccal in
thin beds and bring it into vse and the time may come when the area fron
Missouri out to the west will bring this fucel up in another way.

I congratulate Missouri and Dr. Buehler, and Kansas and Dr. Frye, on
the fact that they have had a long time progran concerning these things
that come up, and I am asking you men to really be pleased with the fact
that there are groups of men spending their lives cn determining the
compesition of the land clear down, whether fhey discover coal or potash
or gypsum or salt or what not,

I hope you do not think I am breaking in as another state geologist,
but my point is this, we have got to get the truth of the situation and
nct waste a lot of effort whieh will not_havé benseficial results.

DR. ROY CROSS: I thinkgsMr. Nichols, and let me sgy I feel ycur
conference is a fine moveg Dr. Condra's suggestion‘that some of these
companies get busy and find cut about potash, is right to the point. Many
of these 0il companies havé undoubtedly drilled through potash clear out
throhgh New Mexico, Kansas, Texas and Oklahoma and didn't know it. However,
the éhase of it, if I may invade the reelm of geology, about which I know
very little, I am impressed by the reports by Dr. Frye and others as to
the tremendous amount of salt deposits in southern Kansas, Oklahoma, the
Panhandle of fexas and Nebraska. I didn't know anything about that. If
we add up the known salt, the salt that has been blocked out, the rock
salt, I think it will figure oclose to two thousand billion tons of it. Now,

whore did that salt come from? It'cgme from what the geclogists oall
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the Permian Sea and extends from somewhere along in the O%@rks up in “his
area and on west, but the Rccky Mcuntain uplift came along and damned it~
up and made an area something like the Caspian Sea today, and that evaporated

and made solid slt and there is & relation between salf in sea water and

potash. That relation is about 40 tc 1, so with & deposit cf two thousand
billion tens of ordinary reock salt there must be somewhere a deposit of
one=fcrtieth of this two thousand billion tons or fifty billion tons cf
potassium chloride and if we follow it still further, fcr every cne part
cf potash we have one~tenth of a part of grahamite, so there are five
million tons of grahamite, and so on down. This Permian Sea  has left
-'{ ,Qt an enormous wealth in this country, potassium, grahamite, iodite, magnesium,
prob%bly two hundred million tons c¢f magnesium, and so on.
Following up this line of potash; the question is how are we going
to find it. We have got to find it in the well holes. We have found down
S in New Mexico encugh potash to take ocare of ocur immediate needs; they are
| producing‘around four hundred thousand'tons & year I think and Califernia
produces a little, but still on the surface of the ground we are wasting
potash. We are letting it run off to the Gulf of Mexico and the Atlantie
chan, something like ten billion tons of potash a year and replacing not
over4a half million tens a year.
Potash is an impcrtant thing. We think in terms of other metals but
life cannof exist without potash. The cther day I saw a picture in Time
Mogezine of a lot of women rushing vp *o buy potatoes. I wonder if they
really weren't rushing up t¢ get potash, because 88 pechnt of the minerals
of a potato is potash. It represents riore than 50 percent of all the vege=

tables so it is pretty important but we get it and we don't know ebout it.
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We talk mbout iron in our blocd. It is a pretty important thing o havae
ircn in your red corpuscles and you have ancmisa if ycu don't, and yru ~an
heve a potash anemin, toc. You need 40 peroant thash and 16 persen*
iron, so potash is more important than iron.

Kenneth Spencer is figuring cn :sing arncria for fertilizer, but we
hays %o have potash, tco.. Dr. Hale noeds a little potash to grow cotton
in Arkansas; you cculdn’t‘grcw cotton if you didn't put potash in the
fertilizer.

Now, after we find the potash how are we going to get it out cheaply?
Down in New Mexico they sink a shaft one thousgnd feet and haul it out like
coal. You ctn go down ten thousand feet, I believe, and mine potash by
merely sending down an ordinary saturated brine, het. Potash, as the
temperature of your water goes up, its solubility goes up at a tremendous
rate., Salt, however, in the presence of a saturated potassium chloride
does not change temperature. Then what happens? You put a hot sodium
chloride solution down in a hole one thousand gr'ten thousand feet and it
will pick up your potash and then when you bring it out, cool it, your
potassium chloride will separate. It is the cheapest mining in the
world and potash can be mined more cheaply than ordinary salt. You do not
have to have any shaft or anythiﬁé, so if you find potash it can be mined
at any depth and not ohly shéuld ycu keep your cutting record but your
circulating brine, your muds should ﬂe ccnstantly analyzed every day, right

cn the ground to find out what you are going through.

DR. CONDRA: I had the privilege of going through three quargeps of a

.mile of the greaeét potash mine in the world.' The man who discovered that,

discovered the potash where they were @rilling for oils He was the head
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chemist in the Leningrad Institute in Russia. Ho told his people theve
were potash resources‘there and that there was a need for potash, ﬁot enly
for fertilizer, but for industry; They hardly believed him but afterwards
they decided to prospect and they found potash and other things in associe-
tion with salt. This man that I am just referring to was there to direct
the men of the International Geological Congress and he told us that they
had made a city of4twenty-five thousand population, and that they plamned it
all the way through. They planned their e¢ity as to the streets and social
centers and things of that kind before they made their-mine. We are not
for Sovietism but I believe that we should have our planning more cam-
prehensive, learn the facts and do the job clear through. One of these
days we are going to go deeper down in Western Nebraske and we will get
there some néw things and you will do it in Kensas and you will do it in
Oklahoma, ahd in Missouri and in Arkansas, I believe, Those of us who
are doing research must be looking forward to getting every last r esource
that we can that can be used for the development not only of local places
but for our entire country.

Watch the next statement, Whenever & well is drilled in Nebraska, when
they get their ocuttings or aamplqs, they never 'want any other oompahy‘to
now even the depth to which they ére drilling until the test is.finished
but aftetr it is done and all these samples are catalogued, they are puflih
what they call a library in which we have rooms full of inférmatibﬁ and
anyone who comes along and want; to get it can go over these things, and
got enough information so that he will not botch things up.

Let us find out what is down in underg let us develop according to

the potentalifies, let us get to the job. It takes a long time but we need

the faots.
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MR. NICHOLS: We vwill now hear from Dr. 3. B. 3ransen, Prefesauvr of
deology on '"The Greater Use of Calcium Rock or Alumina from Diaspor: in

Missouri and the Middle West™.

DR. BRANSON: I was ﬁappy to respond to the call of my old classmata,
Clyde Nichols, at KU and my subject is, "Calcium in the Middle West™.

Calcium was used for various things by man before he kneﬁ the element
and to the present it has continued tc be cne of the highly useful elements.
The Romans used cement made‘from volcanic ash and calcium oxide in building
their great agurducts and our most recent aqueducts are of Portland cément
made from limestone the largest source of calcium.

This region imports much of its cement in spite of the fact that it
has an inexhaustible supply of both limestone and shale which are the only
ingredients needed for its manufacture. Coal, of course, must be used in'
its burning, unless gas is available, but the production of coel could be
greatly increaged in our region. A manufacturer picks his market and within
& short distance of that'market he can get the raw materials and coal and
gaa. Perhaps & better cement can be produced by research both on the raw
materials and the manufacturing,

The same kinds of limestoné that furnish the calcium for cement may
be used for the manufacture of quick lime and for this also the supply of
raw material is inexhaugtable in this éection. The pioneers-burned their
own lime merely making a kiln in the side of a hill, putting wood. in the
bottom and limestone or top and burning the wood. Many e farmer had his own
lime kiln. The product was not as good as the lime mede by.modern methods

but it served for all bullding mortar and also for plester. The raw mat-




S

erials were the same as in this cenbtury anu tho number of kilns atgost

to the wide distribution cf tho raw materinls,

One of the most extensive used of calcium in modern time is for fertilirer,
The same kind of limestone as ussd for cement end lime may be pulverized
end used on the land. The supply in this Y'ogi.c-n is very large, encugh to
supply calcium to the soil for thousands c¢f years. Almost every limestnne
quarry usef its finely pulverized limestone as fertilizer. 'Proboltly the
region now supplies the entire demand for this type of calgium but the need
will doubtless increase in the futurs. The lime for fertilizer in many
places comes as & by~product cf quarrying of limestone for building stone
and road metal .

The calecium derived from gypsum finds its main use as an interior

| plaster. The Kansas City region must reach toward central Kansas for its

gypsum. Gypsum is composed c¢f calcium and sulphur and its change to

Plaster of Paris roquires processes about as coﬁplex as the manufacture of
Portland cement, The Kanses region has a supply of gypéum sufficient to sup-
ply the Kansas City region for thousands of years, and the producers in the
gypsum region seem to be manufacturing enough to supply the demand within
their area of practical transpertation.

Calcium lacks several quaiities that have brought its closely related
element magnesium into & prominent plave since the war began.

Diaspore, one cf the minerals composed of alumina and oxygen, as is
bauxite, has been brought to the attention of scientists as a possible
aluminum ore. In east central‘Missouri diaspore is present in many places
but the quantity is not large encugh to warrant the setting up of a 1argé
gluminum industry. Diaspore wculd be an expensive ore as it must be hand

picked and sorted to get material of high enough quality for practical use.
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1t occurs only in scattered paitohes. Meors thaieugh prospecting mignt yisid
two or three times as much diaspore as iz krown Tut even that would be
insufficient for large operations. |

The aluminum from'diaééore wculd be more expensive than from bauxite
as it is much more resistant to reduction. The diaspore sﬁpply is being
rather rapidly used up in the manufacture of refractoriss such as fire
brick. The largest plant for the manufacture of fire brick in the United
States is near the diaspore area in liissouri.

As & project for research the reduction of aluminum from plastic clays
would be worth the time of some of our chemists. Large deposits of such
plastic oclays are present in east central Missouri within a possible Kansas
City sphere of influence. It is rumored that & method of obtaining aluminuh
from such clays has already been discovered.

The writer had the pleasure of working in the chemistry laboratories
at Oberlin College soon after Hall discovered the method of obtaining
aluminum from beuxite, and that problem seemed just as diffioult in Hallts

time as the separaﬁion from plastic clays ssems now.

MR. NICHOLS: I think we wént to be just as frank in discussing thq
things we do not have in sufficient amounts or which would not be practiecal,
as in discussing the things that niight prove desirable. Gdd knows we have
enough raw producfs in our area to support immense new industry. Let's guide
and sell industrialists on the resoﬁrces which we have and which they need,

I want it definitely understood this is not a Kansas City meeting ~
this is not a Chamber of Commeroce mesting.3h®yhave been very helpful to
cooperate with us but I say again the expense that has been involved in call=
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ing this heating together is being borne by several Kansas Citians and omne

or two outsiders simply in bringing you school men together, hoping something
will come forth in forming a Mid-Western Research Comfredii *:;, and I am sure

" these men are sincere in their efforts tc kesp these th{ﬁgs area-wide and not
just for Kensas City. Kansas City happened to be centrally located but this
is an area meeting and it is not a Kansas City meeting and I want all you
men to realize that.

Dr. Robert H. Dott of the Geological Survey of Oklahome will speak

on "Oklahomats Industrial Minerals".

DR. DOTT: Gentlemen, I was glad to aoccept Mr. Nichols' invitation.
My subjéct is "Mineral Resources of Oklahoma" and I have limited that to
Oklahoma industrial minerals of which we have ten vwhich we consider of prime
importance because of their quantify, their quality arAthe fact that they are
elready well established as producing industries. The ten that I would list
are first petroleum, natural gas, coal. I am>not going to ‘discuss those
because they will be discussed later. Then we have dolomite, limestone,
gypsum, zine and lead, volcanic ash.'bentonite and we have at least fifty
minor minarals of which I selected a few to which to give slight niention.
Taking up oil field brines first throughout the cil fields of the state,
of course large quantlties of salt water are produced with a well. At the
preéent time that is a dead expense to the operators and has been a head-
ache ever since the industry startad. We have enalyses of a few of the
brines, and among those analyses_aré & considerable number that average
between two and six thousand parts per million of m&gnesium. In many
of the more recently developed oil fields they have very modern disposal

plants in whioh the salt water is disposed into producing formation. In




some of the plants it is given trestment such as aeration to get out the

iron and other sedimentations, and we believe an enterprising produces

could install a plant to extraci from the brine the magnesium end retuin

the balance of the salt weter to the sub-éurface fcrmatioﬁ without any diffi~
culty whatsoever. In other words there is a resource you can get for
nothing. The cost of the plant has to.be considered but the actual lifting
of the water could be delivered at the plant without any cost and the method
suggested is thé one in use at Freeport, Texas, for taking magnesium from
sea water. We could go a little further and use the dolomits, and extract
magnesium both from the salt water and the dolomite.

There is a good market in this area from réfractories vhich could be
made from the magnesium oxide. In addition, if there are good markets for
it, calecium chloride and other saits could be recovered but our idea on the
brines at fhe presen} time, everything considered, is that the magnesium is
the thing which would offer the most possibilities.

In dolomite, we have very large deposits, one in the Arbuckle Mountains

-which has a total thickness of 700 feet. Our sampling has not been intens-

ive at all, but it is fairly representative and it shows it to be theoretic-
ally pure dolomite, and one out-crop is about 700 feet thick by about a mile
wide and 10 miles along. There.are others in other parts of the state
equally good but not as‘large as that.

I might mention refractories for dolomite, using them for treating
brines and theo paper mills., Ons other possibility I went to mention is the
use of dolomite by the ferrc-silicon process. This was put into production
about & year ago and is sinilar to the smelting of the zinc; the equipment
is about the same. The only difficulty is that in this area we have no -

ferrosilica. It could be produced in some areas where we have econcmical

electric power.




I think we all reallze magnés1um is bound to he a very lmn’ﬂ+dlf
thing following the war, and it is a thing we feel is entitled to consider-
able consideration.

As to limestone, we have three or four series of deposits better
than 99‘peroent carbonste. Some of them have a little magnesium with
them but others are pure calcium carbonate, 99 percent plus. We did have
a very fine lime industry which has grown up in the last few years, and
- the Oklahoma Geological Survey has done a good deal to keep this firm in
business by helping them expdnd and helping them locate one deposit which
just met their needs. We believe that some of that stone will be used for
fluxing purposes, |

We have two cement plants, one of which recovers carbon dioxide
a5 a by-product which makes all the dry ice that at least Oklahoma can
use.

A few years ago the geological survey did some research on the pro-
duction of rock wool from Oklahome materials and we found that almost any-
where in the state there is material suiteble for making rock wool., One
plant is in operation in Tulsa.

Glaés sands of high purity are found mrticularly in thg Arbuckle
Mountains, but they are not restricted to that one area; they are located
in two or three other parts~of the state and are being.produoed in ratheér
large quantities in the Arbuckle Mountains. It is very high grade sand

but the grains are a little bit smaller than the glass peopie like. Weo know

of some other deposits that are not nearly sc thick as the ones being used
with a considerably larger grein size and we hope to do some investigation
on that., We have glass plants in the state making plate glass, window




glass, food cortainers of all kindsz one plart now saut down mede (500170
gump cylinders, and as a by-product, five gallon glass bottles, and cncther
house maekes all sorts of novelty products such as mail boxes and drawer
pulls and that sort of thing.

Gypsum, in total tonnage, is our largest rescurce. Somebody once
made an estimate c¢f over one hundred million tons of gypsum in Oklahcma alone.
Wie have one large mill opserating end several small producers serving cement
plants and so forth, Oklahoma has load and I believe still leads the nation
in the preduction of zine.

Last on my list of the realiy abundant resources of Oklahoma is
volcanio ash and meta bentonite. I do not think we can compete with Kansas
in the amount of volcanic ash but we have‘got quite a supply. ‘Unfortunately,
for us, Kaqsas is closer to the markets than Oklahoma has been, sc volcanic
ash has not gotten much of a play. Howsver,,there are pther uses for it
besides scouring powders and we think research along that line might be

- fruitful. Meta bentonite is a good material for bleaching lubricating oils.
Thet is just a éossibility, if you get éround to use it.

Among the minor minerals are iron ore of vwhich we estimate about
& half million tons scattered in small deposits, a very small deposit of
manganese, & pretty good grade, however, asphalt, asphaltic oils and
grahamite. Asphaltic oils are being produced and ﬁsed for road oil in a
number of areas but we constantly get inquiries for additional deposits or

~locations. We do not haeve a great emount of it but we do have some.

In the eastern part of the state we have several deposits of
grahemite; that is a hard oxidized petroleum residue which at the éresent
time is not being worked but which has some possibilities. I think in the

past it was used for carbon black to a small extent at least, and it has been




‘used as & dryer ébr the asphalt filling of conorete expansion joinis, and
is used in paints and & number of other ways but at the present time it is
not being developed,

We also know, elthough we do not have the informetion we need, that
certain of the oil field brines have gongiderable strontium and barium ;nd
we have one small distriet with a very émall deposit of celestite phosphate.

In the Wichita Mountain area we have a rather healthy granite industry
until the war came along and took all of our help and meterials, but Oklehoma
granite is coming to be recognized as one of the coming resources of the -
country. In south central Oklahoma we have some granite which was of the
pegmatitio type or feldspar. We think pefhaps~the feldspar could be
separated and furnished to the glass plants in owr region.

The state has an abundance of brick clay, a fair}y large brick and
tile industry and a few clays are known to be éuitable for making pottery.
In faot, we did have one small pottery concern meking art ware from & clay
near the Arbuckle Mountains. In the Wichita Mountains we have a kaolinite
type of clay which we are studying néw vhich may have some possibilities
as a refractory, or if the prdduotion of aléminum from the low grade clays
is ever mede feasible, we believe we may have a very large deposit which
might have some possibilities. |

In the northeast portion of the state we produce tripoli and it is
shipped over into Missouriand processed.

I could go on and list a number of others, but I believe these are

the ones that we are most interested in.

MR. NICHOLS: Some of these days we may build houses from glass =

glass insulation is already here ~ produced right in our'area; Then too,




why not pottery and all the ceramics right here in the middle west where
we have oheap.fuél? Dr. Dott, your paper was excellent..
MR. NICHOLS: I ask Dean J. J. Jakosky to tell us .scmething ebout

the geophysical methods of determining resources in the Middle Weste.

DR. JAKOSKY: My subject is The Use of Geophysical Methods for
State-wide Studies, but before I read ny paper, I wish to say our whole
erea is indebted to Mr. N%chols for bringing us togethere

A thorough knowledgé of the raw materials in an area is the foundé-
tion upon which basic plans for industrialization are built. The first
; 2tf step in the development of any raw material is its discovery. The second
gtep is its economic evaluation. The evaluation considers the extent,
(the areal distribution and thickness) the richness (value per cubic
feet or other measurable quantity), and the uses and markets for the
material. ,

The third step is the explcitation of the product. This step is
concerned with the financing, promotion and the engineering problems of
recovery of the material.

This paper is concerned ohiefly with the first and 'second steps, that
is the location and the ecbnomio evaluation of raw material deposits that
exist in en area.

The'pfesent and most widely-used techniqué of a planned exploration
compriees two steps, (a) geological'or prospecting studies and (b) direoct
wxploration by means of driiling, excavating, shaft, tunnel or pit opera=
tions. This tqchniqua allows samples to be collected from which assays

or cther analysis can be made. The recovery of direot samples is most




important as it allows a quantitative eveluation of the depoéit. There
~are certain disadventages to such direct explcoratiocn, chief of which mey
be menticned (=) the time facktor and the cost., cnd (b) right-of-way and
trespass privilegos. Even the most rapicd metnod of exploration, the drill,
may require days for penetrating the overlying strata to reach the de~
sired deposit. The time and cost of such work is oftentimes, prohibitive,
where general reconnaissancs is being dene. Oftentimes difficulties are
enccuntered in securing proper right~of~w5y or trespass privileges. Esg-
pecially is this true in areas where cultivated land or imprcved property
must be trespassed, etc.

Both of thése drawbacks hinder explcration over large areas, such
as studies by a State to develop its own state resources. However, it has
been found during *the pacst few years that a proper combination of drilliné
or cther direct exploration and the somawhat more indirect ggophysical
exploratery methods offer a very low-cost exploratcry technigue by means
of which large areas may be studied economiocally and rapidly, and whereby
actual samples can be'taken as reguired. '

The words, "proper combination® as used in the preceding sentence re-
fer to a geophysiaalbsurvey utilizing sufficient direct exploratory methods
to furnish the rnecessary contrel. The amcunt of this control will depend,
of courée, upon geological ccnditions and the relative physical properties
of the materials comprising the subsurface. ’

Geophysical exploration metheds involve the making of certain phy-
sical measurements at a series cf points on the surface of the earth, and
then deducting from these measurements the probable composition and con-
figuration of the subsurface. Such methods of exploration are cheaper than
the direct exploration methods, but like all diagnostic methods, they need
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proper control to give the necessary accuracy and reliability.

The use of combined geophysical and direct exploratory methods is
net new. In practicaily all cases, the combined technique has yielded re-
sﬁlts that are more roliable than can be cbtained by geophysical methods
alone, yet cheaper and more rapid than can be obtained by the use of only
the direct exploratory methods. The combined tochniqué has been slow in
adoption probably due to the wide divergence of view points between the
exponents of direct drilling exploration and of geophysical exploration.
As a rule, the direct drilling expcnents have little use for the pre-
dgminating mathematical interpretaticns and techniques of the geophysical
methods, and do not like the type of enswer that appears to be related to
e scientific form of crystal gazing and which must be qualified.as a
"orobable" subsurface condition. There is "no guessing" when & drill
penetrates a deposit and a core recovered. Oftentimes, however, the drill
may miss a deposit by only a few inches and the very positiveness c¢f the
method may give the wrong answer. The geophysicist, cn the cther hand,
sees little need for spending the relatively large amounts cf money
required for direct exploration, and is usually impetient of the time
and trespass problems involved. Socially, another difference cperates to
minimize use of the combined technique. A preponderant number of the
direct exploration exponents. are "practicél" men, vwhile a majority of
the geophysicists are of the "theroretical' type. Unless direct efforts
are made, these two types are seldom found together on a single field
orew.

An illustration of the combined technique is the recent explora~-
tion in the Tri-State area of Missouri, Keansas and Oklahoma, This is

the most important zine producing area in the world. Considerable
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previous‘work has been done by various investigators, and special re-
ference should be made to the.work by Professor Buehler who has con-
ducted magnetic studies over a considerable portion of the Missouri zine
producing area. Our recent work in that area indicated that the
resistivity and the gravimetric geophysical methods could be combined

successfully with the drill. These geophysical methods map the contours

‘of the limestons, which underlies the shale in that area. In addition,

certain structural and lithologic features associated with ore mineral-
ization, especially decreased porosity of the limestone resulting from
fracturing and‘brecciation, could be mapped. Previous history of ore
occurrence in the district shows that the ore cccurs chiefly in such
breceiated or fractured zones. Geophysical methods were employed to
locate the type of anomaly that would be associated with the brecciated
zones. This work was then followed by actual drilling to determine

the nature of the "geophysical anomaly". Exploration was done at a cost
much less than that of the present conventional direct-drilling methods.
It was found that geophysical work of a most detailed n;ture over ten %o
twentj ac;eﬁ. could be done.gt & cost of less than that of one drill
hole. Due to the loocalized mature, (small horizcntal extent) of the ore
pockets in that area, one driil hole has been found to have an effective
exploratory value with a radius of less than.fifty to one~=hundred feet.
The combination téchniqub therefors, may be applied at a cost of about one=-
twentieth of the direct drilling method.

| Another illustration of the combined exploration technique is

obtained from studies made a few yoars ago in the Lompoc Valley of

California. In that erea, it was necessary to study the infiltration

of seawater into the gravels comprising the Sante Marie River Valley.
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By use of existing water wells, and a few specially located drill holes,
it was possible to accurately correlate the change in resistivity over
the entire valley area with changes in salinity or "braékishness" of
the water. The cost of drilling the necessary holes to obtain com~
parable information over the valley area would have been prohibitive;
In addition, time and trespass limitations would have prevented such
studies.

‘Another interesting application of the combined technique is

thé subsurface studies made at the T. V. A. project on the Clinch River
in Tennessee. The U. S. Army Engineers had selected three sites as- being
suitable locations for a dam. Geophysical studies over these three
sites disclosed that all of the sites had cavernous limestone in the
bedrock. At one site, however, where the preosent Wilson Dam is located,
cavernous bedrock conditions existed over only a portion of the East
benk. During the exploratory studies of the sites, control drill holes
were located from 200 to 1,000 feet apart along the traverse lines.
The subsurface conditions between the drill holes was explorsd by means
of geo-electrical methods, The combined technique is estimated to have
been done at a cost of approximetely one-fourth that of direet drilling
methods, and in less than one-tenth the time.

It appears that this ocombined geophysical and direct exploration
technique could be successfully utilized to determine thé position of
shallow water tables and the resuitant effects upon important crops such
ag alfalfa, As an illustration, the Méadé basin in Meade County, Kansas,
was in the latter part of the previous century, end the first few years
of the 20th century, an extremely important alfalfa growing distriet.

In fact, for a period of years it ranked second in the counties of Kansas
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and supported several alfalfa mills in the town of Fowler. At the
present time and during the past twenfy years, alfalfa has been &
Bfop of very minor importance in this afea; and can be grown success-

fﬁlly only under irrigation. It eppears that this decline in the pro-

S duction of alfalfa is directly related to the uhique conditions of
3 ‘;’ ground water in the area. As isvexplained in the Geological Survey
| Bullentin by Dr. J. C. Frye, this area is underlain by two types of
ground water; (1) artesian water encountefed in Pliocene and Pleistocene
deposits at depths normally ranging from 150 to 300 feot, and (2)'non~
artesian ground water ocouring in the unconsolidéted silts and very
fine sands underlying the floor of the basin to a depth bf ebout 100
feet:i Based on the best evidence that we have been able to obtaih,

the water level in those shallow deposits was, during the period of
extensive alfalfa growing, about 10-12 feet below the surface. Alfalfa
is a very prolific user of ground water and epparently the long period
of extensi#e growing virtually de-watered this shallow material and de-
prossed the water level to a depth of 30 or 35 feet or more below the
surface. Geophysieal studies and a few well-placed drill holes could
easily tell what has happened to the ground water supply. Such studies
would also supplylinteresting.data as to whether the gfound water sup-
ply is ﬁeing replenished during the present wet oycle. Upon such data
could be based predictions’regarding the future alfalfa=-growing possi-
bilities of that area.

An interesting application of this type of exploration technique

appears to lie in the soil sciences. In studies of this type, peo-=
chemical methods can be utilized to study the areal distribution of the

various elements and salts in the surface of the ground. Certain
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"trace” or "micro" elements in the soil have a very important bearing on
the growth and health of plants and animals. Due to the minute amount
of these elements present in the soil, ordinary chemical methods of ana-

lysis are not, in gencral, applicable because they are designed to analyze

for larger quantities. In recent ysars, a new field of geoshemistry has
been developed which deals with analysis of exceedingly small quantities

' : ;' of elements, and can give quantitative results accurate to cne part in

e billion. The methods of analysis are well developed, as is also the
technique of securing fisld samples. Generally speaking, these tech-
niques comprise the éollection of samples taken systematically over the are
followed by laboratory spectrographic or chemical anlaysis.

It is now known that deficient soil mineralization has a most ime-
portant bearing on the mineral content of plants and produce grown in an
area, which in turn has a direct bearing cn the human dietary deficiencies.
Carious teeth, the entire absence of teeth, the absence c¢f front teeth,
the absence of molars, and malocolusions, all give evidence of poor -
tooth strqcture, which in turn is due, for most part, to inadequate diet.
It is further believed that such inadequate diet is caused by a lack of
the necessary calcium and phosphorous in the soil. In addition, anemia,
low hemoglobin, low vitality and energy are all direotly releted to the
lack of proper minerals‘in the soil. It appears that much intelligent
planning cculd be done by proper soil reconditioning, especially by use of
fertilizers to remedy thess soil deficiencies.

Some’ progress has already been made in studying areas deficiéent
in megenese, §alcium, phosphorous, and zine. The effects of the lack of
(these elements on certain plahts growing in these areas has been recog-
nized, but it is only recently that the lack of these elements on animal

or human nutrition has been studied. A more complete understending of

+
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this problem requires that more eoxtensive studies be made of the areal
distribution of these soil minerals. In addition, we need detailed and
long-time studies on the effects of a wide variety of soil treatments on
the full chemical composition on plants growing on various soils, and
the effect of the consumption of such plants on human beings and 5nimals
in the area. .

In odnelusion it is hoped that the states of this area will effect-
ively correlate their technical staffs with the "practical" field opera-
tions to supply the extended date so necessary for proper industrial
development and ﬁealth of this area.

MR. NICHOLS: That was an extremely interesting paper and oertainiy
of value in exploring the resources of our area.

DR, BUEHLER: VWhen I gtand up to the same audience as Dr. Jakosky,
I feel very humble on the subject of geophysics. He is known as one of
the experts in the United States. However, I would like to call your atten-
tion to two maps that I have over here on the wall - the State of Missouri,
in which wé have cover d the entire state with magnetic research, and the
entire state with geometric research. We feel that these geophyaioai
methods can be used in connection with our direct proséecting, as Dr.
Jakosky has just outliped, and we feel we have entered in a rather profit=
able method of prospecting by our geophysical work and instead of stopping
it I think we will expand it, if we can get the money.

(An edjournment was here teken for lunoh which was served

complimentary to the "School Men" and which menyr local
research men ettended)

200 P. M. Monday, June 7, 1943
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MR. NICHOLS: Let us carry on for our grand Middle-West and
we will hear from Dr. A. L. Burwell, of the Oklahoma Geoclogioal Survey.

DR. BURWELL: I‘am going to talk on coal, and, Mr. Nichols, we are
indebted to you for this meeting. As early as 1891, the annual bituminous
coal preduction in the State of Oklahoma has reached the million ton mark.
Ten years later it was over two million tons. In another two years it had
reached three million, and by 1920 (the peak year) it was close to five
million tons. Compare the foregoihg figures with the 1939 production of
one million, one hundred seventy-eight théusand tons and you will observe
that we are back to the 1891 status. What was it that very nearly put
Oklahome ooal out of business? The "softening blows" were delivered by
labor disputes and strikes. The "knockout punch™ came through competition
with petroleum. Production is now on the gain, due to war demands, but can
we hold these geins after the war?

Up to 1940, one hundred thirty-five million tons of coal from Oklahoma
mines had been produced and oconsumed. There remains an est;mated known
reserve of 55,000,000,000 tons. That represents.a lot of wealth even
computed on the 1939 average value of $2.44 per ton, Ibhis figure includes
selling cost), but it is nothing compared to the total real wealth that
may be derived through chemical utilization of the coal in indgstry.

The coal fields of Oklahoma are found in the east-central and north-
eastern parts of the state. The ﬁorkable coal underlies an area of
- epproximately 12,000 square miles in Atdka, Ooal, Craig, Haskéll, Latimer,
| LeFlore, Muskogee, Okmulgee, Pittsburg, Rogers, Tulsa and Wagoner counties.
The type of mining varies from shaft and slopes to stripping, ‘depending
-upon looal occurrences, with obvious differences in cost of mining.

Analyses on these coals show wide variationse There are low=volatile
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medium volatile coals
coaIS/’and high-volatile rank A, B and C coals. The sulphur content

ranges from a low of Os5 percent to as high as 5.5 percent. Ash ccntent
is as low as 3.4 percent and as high as 13.0 percent., The softening point
on ash has been determined in many instances. The ﬁajority of tests gave
low temperature softening in Class III, with a few in Class II.

Oklahoma coal has been utilized largely as a steaming coal, No
beneficiation cf the coal is practiced., Other uses will be made, we know,
cf certain coals., Through the foresight of the Director of the Oklahoma
Geologiocal Survey, Mr. Robert H. Dott, a cooperative investigation with
the U. S. Bureau of Mines on the coking possibilities of Oklahema ccals
we.s started in 1940, which proved that certain Oklahome coals can be pro-
cessed to acceptable metallurgical coke, = not any one ccal by itsself,
but by ﬁlending two coals of proper composition and in proper proportions.
Here you see the results of applied resesrch, leading to processing of
raw materials with enhancement of wvalues. Without this research - without
metallurgical coke from mearby Oklahoma coals, the blast furnaces and steel
plants for northeastern Texas would hardly be eooncmically feasibles

This little research just barely scratched the surface.. Only three
OCklahoma coals were investigated; a low-volatile Hartshorne caal from
LeFlore county, a high-volatile B rank ccal from Henryetta, and a high-
volatile A rank coal from the McAlester seam. '

Coke from the high-volatile coals was.émall sized and highly fissured,
. with corresponding low indexes on both shatter and tumbler tests. The coke
was far from satisfactory. Fortunately, however, blending with low-volatile
‘coal from an adjacent distriet produced a very safisfactory metallurgioal
grade coke. The extent to whioh low-volatile coal may be used in a blend

will be determined by the expansion properties cf such blends. The
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expansion properties must be determined before carbonization is attempted
in by-product ovens, or serious damage to the ovens may result.

By~-products obtained during the coking tests indicate that in com-
parison with standard eastern coking coals, the yields from Oklahoma coals
are higher on ammonia, light oils, and gas but are lower on coke and tar.
However, the tar-acid content of tar from Oklahoma coals was high (13.5
percent) and nearly twice that from the eastern standard. The light=-cil
contained 5.2 percent paraffins (which is high) and may make the refining
of benzene and toluene difficult., However, higher coking temperatures
may reduce the paraffin content.

Further research is advisable. In fact, further research i} essential
if maximum returns are to be had from utilization of Oklahoma ccal, Otﬁer
coals should be subjected to coking tests. The softening point on ash
should be checked. The softening point is not important on métallurgical
coke but it is a determining factor on coal or coke for gas Produoefs and
on coke'for domestic/and industrial uses.

Information on the expansion and contraction properties of all coal
should be cbtained, Morevmust be known on the susceptability of Oklahoma
voals to oxidation under storage, because oxidation may, within a short
time, cause deterioratior in éoking qualitios to a pcint where the coal
is worthless for that purpose. Sulfonation of Oklahoma coals should be
studied. Sulfonated coal is used as an ion exohange'matérial in rapidly
increasing amounts, in water condifioning and in geveral industriai
processes. The ion exchange vaiue on any sulfonated ooal‘oan not be fore=
cast. Direot experimentation {s nelessatiyyi Macroscopic end microscopic
examination of Oklahoma coal 1ig ne&asdaf&; too, in order tﬁaﬁ the ocourrence

\

and proportions of vitrain, clarian, durain, and fusain may be known. This
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will be of great importance on any research on the hydrogenation of this
coal, a sugject which may trangcend all cthers if new petroleum reserves
are not found.

If full benefits aré to be derived from possession and wutilization
of natural resources =-- coal among others - we must know these materials
intimately, their properties, variations, adaptability, availability, their
weak points as well as the strong. Therefore, research and experimentation
must ocome before commercial exploitation. It may be perfectly all right to
say of American industry that "difficult problems are solved immediately -
the impossible ones take.a little longer", but when confronted with a
problem the solution of which depends upon adequate technical information.
Industry wants that information now, not tomorrow, next month or next year.

MR. NICHOLS: The Lord only knows how many products can be made from
coal - Sulfa drugs are & good example. I ask Dr. Costonguey, head of the
Research Department of the Kansas University to talk on the greater indus-

trial utilization of salt.

DR. COSTONGUEY: First, let me thenk Mr. Nichols for calling this
conference. There is a tremendous amount of salt in Kansas and northern
Oklahoma. In the United States Geological Survey Bulletin 669 "Salt
Resources of the United States", Mr. Phalen points out the three most
important single salt ‘deposits. in the United States, first the large bed
that extends more or less continuously under ﬁestern‘New York, southwestern
Ontario, northern Ohio, and most of Michigan; the second important loca=~
tion is the salt producing area found in West Virginia and southeastern
Ohio, and the third, in which I am interested particularly, is the large

deposit of rock salt in ocentral Kansas and northern Oklahoma.
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About nine millién tons of salt eare produced annually in the United
States. If we would go back to the figures of 1939 or 1940, of this
niné million tons mhioh is produced in the United States we would find
Michigan producing about 26 percent, New York, probably abou# 22 percent and
Ohio around 19 percentis That means that the remainder of the Salt was }
produced largely in Louisiana, California, Texas, Kansas and part of Okla-
homa, perhaps. In Bulletin 41, put out Sy the Goological Survey of the
University of Kansas for 1942, on page 149 the present production of salt
in Kensas wes put at about seven hundred thousand tons annually and they
~estimate a reserve of abﬁut five thouséﬁd billion tons. That is not a
great deal of salt being consumed as far as Kansas or Oklahoma is concerned.

Now, I was thinking, with such a large deposit of salt in our area,
perhaps other uses than for the table or dairy uses, canning and the packing
industry might be developed. If we stop £or a few minutes we realize that
it is the basio material for the important industry meking sodium carbonate,
séda ash and sodium hydroxide, caustic soda, which are vital to the indus-
tries of pulp and paper, glass and soap. You might be ipterested in the
fact that in soap manufacture they ccnsume about 8 pefcent of the sodium
hydrox consume&. From salt; also, is obtained chivrine, 455,000 tons were
produced in 1940, which is used in the‘pulp and paper industry, the taxtile
industry, the manufacture of organic chemicals, and in wnter purification.

We ere not certain yet, and I want that brought out, we have not
made up our minds one way or the other, we are just getting these facts
together, whether it is economically feasible to prbduce electrolytio
chlorine and sodium hydroxide, caustic soda, by utilizing the salt Aeposits
in this area. That takes more study than a fast survey like this would
mke up, but there is that possibility.
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If we stop to look at the geographical locations of plants producing
electrolytic chlorine and caustic soda, we find them on the west ocoast,
Californie and Washington, on the Gulf Coast of Corpus Christi, Texns and
Baton Rouge, Louisiana, and the closest plant here in this area is in St.
Louis, Missouri. The remainder are located from Michggan more eastward
s0 that leaves a tremendous area where there is very little, as far as 1
have been able to find out, of any production of caustic sode or chlorine
by any electrolytic process.

The products that could be manufactured by a plant under consideration
in this area would be caustic soda, chlorine, hydrogen, and muriatic acid.
I think there is & market for these products at present in this seotion.
The market for the muriatiq eoid is presented by the oil production |
industry in the ecid treatment for oil wells. The consumption of muriatioc
aoid in the state of Kansas amounts to approximately 1,200,000 gallens of
18 degree Baume acid per year, If you were to producé this acid it would
cost perhaps one-hundred fourteen thousand dollars. The shipping cost of
this acid calculated from the closest point of manufaéture; Monsanto
Chemical Company, St. Loﬁis, Missoﬁri, to & centralized section of Kansas,
namely Raymond, Kensas, is approximately $60,000.

Caustié soda is used in fhe manufacture of soap and there are two
large soap companies in Kansas, and in this state; I don't know about
Oklahoma and the surrounding states yet, and it might be possible that the
electrolytic caustic could be sold to these companies cheapser then it. could
be produced in the soda ash process, |

In the color treating of oils, caustioc soda is used for neutraliza-
tioh operations and theré are 23 refineries in the state with an estimated
oapaoity of 210 thoussnd barrels per day of orude. I have simply based

this on tho amount of muriatic acid that was uged in the State of Kansas to
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give me some idea so I could figure out and do & little bit of thinking
first. In the prcduction of the required amount of muriatic acid used
in the state, there would be produced an equivalent amount of 1854 tons
of 76 percent caustic per year; The shipping cost calculated from the
nearest point of manufacture, Monsanto Chemical Company, St. Louig to
Raymond, Kansas, amounts to approximately $25,000 per year. The cost'of
caustic soda is $92,700 and the purchasing cost of acid and caustic is
$zo7,000.' Approximately 3,300 tons of salt would be used per year.

The market for chlorine is in its use for water treatment, manufacture
of entiseptics and anesthetics and chlorination of hydro-qarbons.. The
amount of chlorine for treating water in the State of Kansas amounts to
18600 pouﬁds per dey. |

Experimental work now being carried on with the hydrogenation
of hydrocarbons and the preparation of NH, may provide a demand for
hydrogen gas.

We may not be justified in proposing the building of a plant with the
muriatic acid consumption in Kansaé as the basis of calculation, but sﬁbuld
Oklahoma and other neighboring states be taken into consideration, the
construction of such a plant might be an economic feasibility. Dr. L. D.
Vorce of the Westvaco Chlériﬁe Products Company, stated that the cost of
an electrolyt?o chloring plant manufacturing chlorine and caustic soda
could be estimated at $50,060 to $60,000 per ton of caustic capecity.

This proposed plant, as i figured out from the amount of muriatic
acid used in Kensas, would be only about a 5 ton of chlorine oapacity
per dey and it is probably not economically feasible in thi's section unless
we ocould get other states to be interested so that woculd be approximately

an investment of $300,000 or something of that nature, but I think, I do -

-48-




not yet know the answer, because I can only base it on facts when I get
them, is that it night be economically feasible t¢ have such a plant in

Konsas or Oklahoma, wherever the best salt beds appear to be. I cannot

' ~ get those analyses, so I do not know just exactly at the present time

where the best salt is locateds It might be at Hutchinson or Reno or
again it might get dowmn into Oklahoma but I think there is a possibility
¥here.

MR. NICHOLS: Dodtor, what were the economic reasons back of the
closing down of thet plant out at Hutchinson a year ago, do you know?

DR, COSTONGUEY: No, I haven' been able to find out. I have been
out there trying to get that information but I can't pet it yet.

DR. REID: It was an obsolete plant, for one reason, high cost of
production.

MR, NICHOLS: I wonder if there is some economic reason why sc many
of the plants should be up ih Michigan? You have not reached a conclusic
yet whether you could recommend that we could compete with them‘or not?

DR. COSTONGUEY: No, I haven't reached that conclusion; that wculd
take a little more study.

DR. LEWIS: How do the salts compare wWith Michigen salts in magnes:
and bromium? '

DR. COSTONGUEY s ’As far as I have been able %o ascertain from some
of the analyses that eome in, the amounts of magnesidm and magnesium
bromium in Kensas salt are comparatively low, I mean lower than they erec
in the Miohigén brine. I haven't a cémpléte analysis of Kansas salt.

I have been trying to get that from the Geologlical Survey.
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DR. LEWIS: Of course; that is better for a table salt and many other

MR. CHARLES THOMPSON: This is a project that we have worked cn for

bout 8 or 10 years and I have a gocd many of the facts available if the
vgentlemen want te know ebout’ it. The disastrous experience cf attempting
\a soda ash plant at Hutchinson I wontt review. We were the agents for them
i hen they first started and we sold soda ash for as lowas 35 cents a
E hundred for several years and the local owners got discoursged and sold
i?out to Solvay, because they used their tremendous production to equalize
i}the freight rate.
i _ You must remember that your freight rate is no barrier because all
%%the plants equalized the rate, and that goes for not only this plant but
11 others. |

The reason for %he non-economic condition is you have no industriak
F‘oonsumption except for instance the chleorine. You spoke cf cne plant at
St. L;uis. There is a plant at Tﬁlsa, the Ozark Chemiocal Cpmpany which
produces muriatic acid in substantial quantities at Tulsa. There was also

’an effort made in Tulsa where two and ono~half million dcllars was spent in

f using salt by the Texacc Salt Production Company and again ycu had the

B
K

ﬁ‘unwillingness cn the part of the éstablished factories to allow that insti-
‘tuticn to live end they absorbed the freight rates and in fact sold lcwer
in that partlcular area until they put them out of business.

At the present time the reason an alkali plant is nct a justifiable
économig proposition is the fact that your cil industry has a diminishing
k' upe for coustic soda instead o¢f an increasced use. The cil industry is
eliminating éhe hse of caustioc sodé and are tending to the solvent process.

You have here in Kansas City twc large useras, two soap industries, Proctor
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& Gamble and Peet Bros. and you have nc cther soap industries anywhere in
the area., These soap industries may have plants in othor parts cf the
country and they make a naticn-wide contract; they cannot isolate these
two plants from their tctal picture. If they get low cost soda ash from
Rutchinson, which they used to do, they are»penaliged on the oast coast
because the propcsition generally follows ™you either give us your Kansas
City business cr we won't give you & decent price on your other areas'.

The ccst of a chlorine ocaustle seda plent is infinitely less tcday
than it ever was before. You can put up even a ten or twenty unit cell
plant for not tc exceed cne hundred tc one hundred fifty thousand dollars
today but you cannot get an even distribution of your products. As you
maké caustic soda ycu get a surplus of chlorine and yocu haven't a market
outlet to tuke it all in this area. There are no bipg occnsuming cutlets
and the end pcint is that the big boyé‘who look §ver these fields very
carefully find they can increase their production at units already estab=
lished cheaper than they can build a plant here and there aro some cells in
your sealt that they have not solved the difficulty of yet.

1 den't know whether that is too generalized or nct but I just wanted
you to heve those facts.

DR, BREWSTER; Mr. Nidholé, isn't this where research in the matter
comés in? I had & proposition for the use of chlorine and was turned down

because there was no chlorine available. We hold down the use of chlorine

because there is none available. Maybe by starting these things we could

mako both things fit together.
"DR. CONDRA: You made that statement about Michigen. Isn't the other

item that gives Michigan produgtion, their protection?
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DR. COSTONGUEY: The big item they have there is protection. Some
of those wells up there are producing not too high a grade of salt but
they are protected. The Wyandotte Salt Company are seeing to the pro-
tection.
What appeals to me is the cheapness of power in this area. I do
not know exactly how much it would cost to make electricity from your
natural gas; I haven't the figures on it but I have ohecked it with
people in this vicinity that I know handle the natural gas and I don't
know whether you could buy it for 4 cents‘or 6 1/2 cents per one
thousand b.t.uts, but that could be worked'out*
MR. THOMPSON: It is available at 6 to 6-1/2 ocents and you produce
current for about three mills,
DR. COSTONGUEY: I would like to have this threshed out because I
;’ don't want to put a lot of time in on something that some of your people’
already have locked up in your heads.
MR. THOMPSON: I am here at your invitation, Mr. Nichols, énd I wish
to say it is a practical objective if you want to undertake 10 years of
;5 hard work and no money, because it is more than the economic developments.
;E You havé got féctors in here that are not going to let an establishment of
{  that kind survive without heroic effort. It is established interests like
‘ Solvay and people.like that who are already covering that area that are not
going to lose that tonnage without & fight.
MR. NICHOLS: If we get more industrialization of this area it might
5{ create more market,
MR. THOMPSON: One factory was started’' .. at Corpus Christi and 1%
-brought three other factories there over night and there is not enough

1-'/prmiuct:lon for one to operate. Sclvay ig at Baton Rogue and Columbian
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Alkeli Company at Corpus Christi.

MR. NICHOLS: I still feel we are not scratching the surface in
using our salt deposits and Mr. Kettering felt the seme as I do. If
there is no other discussion on this subject I am going to call on

Kenneth Spencer.

MR. SPENCER: I notice the figures here on coal have to do with the
reserve of coal in the Middle West, cited at 55 billion tons. That
includes sites of coal as thin as 16 inches down to & depth of something
over 15 hundred feet. There are tremendous reserveé of coal in the
Middle West, but the tonnage which oan be mined at the present price of
coal is substantially less than that. I mean the coal reserves at the
prosent prices, assuming we do not have inflation and everything else,
each and every factor is relative, there ere many years of coal reserve
but I am alwaeys shocked at that 55 billion tons because it includes coal
that we would not attempt tc mine at present day prices.

I noticed another reference here to the problem of research in the
developmept of coking, expanding coals as a factor vhich is typiecal of
the high volatile coals of the Middle West. There is a definite answer
to that. There has been developed & horizontal coke oven with a flat
arch that permits coke to expand at will without damege to the refractory
and it 1s less expensive than the ghop type coke oveﬁ. I think thé coking
of coai, of oourse; is one of the steps which does pérmit the recovery
of by-products, and in that connection there is an important factor that
has come about and that is almost the elimination of coal tar as a by~

product, due to the splendid job the petroleum industry has done in

petroleum development.




I just make that obsorvation that these western types of coal can
be sucocessfully coked and they have been coked and there are plenty of
western coals including the Oklahoma, Kansas and Arkansas coals that will
make metallurgic coke for the new steel industry that is being developed
in Texas, so there is one technical problem I think we are over, and that
is the matter of handling and expeanding coke._

DR. BURWELL: It isn't entirely a question of expansion; our coal
in Oklahoma is very high in sulphurs There is less sulphur in the
McAlester system but when you take the low volatile, which is necessary
to blend with that McAlester coal, than you are handling something with
high sulphur.

MR. NICHOLS: We have at least enough coal to support a big plastic
industry, haven't we?

MR. SPENCER: Yes, we aren't going to run out of coai for a long
while.

DR. BURWELL: The production of tar acid in Oklahoma coal is 13-1/2 .
percent, that is about twioce what théy get from the Standard Pennsylvania
coai;'therefora we are sitting pretty as far as tar acid is concerned and
which haslgreat potentialities.

- DR..HECKERT: The tar acids in the Pittsburg coal'are considerably
higher than the tar acids that you get from the Illinois coal or from some
of the Pennsylvania coals. The tar acids amount to around 25 percent of
fhe distillable tar, that ig after you take the pitch out of it; that is,
youf tar distillate contains 25 percent tar acid and thet tar acid is such
that mekes it extremely desirable for plastic or wood impregnation.

MR. NICHOLS: There are certainly a lot of things coming out of coal
today in connection with plastics and no one knows how many new items

research will find.
o
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MR. THOMPSON: But they are going more to oil.

' DR. ROY CROSS: I wish you would tell us something about the possi-
bilities of low temperature of distillation of coal.

MR. SPENCER: I am not prepared to discuss the chemistry of it. I
do know there have been a lot of figures mnds on the distillation of
coal, thinking it is & step in picking up the source for internal com-
bustion engine motor fﬁel and the best estimates I have ever seen talk
' about the cost of motor fuel of an cetane content that would be usable
cf 12 to 14 cents a gallon which of course is entirely out of line today.
We know that in Europe that is e common source of motor fuel and may be
it isn't too early to be putting in oomplete distillation plants for
either high or low temperature for the recovery of motor fuel and lub-
ricating oils from coale.

It certainly would not be a profitable undertaking at this time but
Secretary Ickes has recommended and publicly ennounced in the last 3 weeks
that the process which the Bureau of Mines has developed should be'plaoed
in a chemical test, frankly admitting that it would not be eccnomical
téday but what you learn in the operation of a test plant, in view of
fhe declining disoovery of petroleum might have some of the answers solved
by the time we needed it so we could carry on from there. As you know,
the ramifications of that.over-all study is a tremendous job in itself,

DR, CROSS: I was looking at it from a practical standpoint. Maybe
this is out of order, but if gas comes in at 12 cente a thousand ocubic
feet in Eastern Kensas or Western, Missouri, what is the coal man going

to do with ordinary bitimuncus coal unless he puts out a very superior

product for domestic heating?




,. DR. CONDRA: It would be a great help 4o us if, in your researcn, you
5fwou1d take these coal beds through Misscurj, Kansas, Oklahoma, and iasofar
x'as they can be correlaced with oury, work them out bensause there certainly
are & lot of chemizal differences.~

MR, NICHOLS: I saw a most illuminating moving picture recently,
"Plastics from Coal" and as ar ignorant laymen, I wes thrilled with it.
Here past ages can be put to work for the middle west. Let's keep our

minds open for things even undreanad of tcday.

If there 1s no further aizsusyion we will have my good friend, Mr.
L. U. Heckert, formerly with Pittsburg Teucheors College on "Post War Use

of Ammonia,"

DR. HECKERT: You have been discussing things that occur in the ground,
but this is a secondary resource. The production of ammonia of course has
been increased tremendously in the United States because of the neoessity
of it for the war. It happens to be the bagic materisal for all of your
explosives, Ammonia production in the United States previous to the war
was almost entirely along the Atlantic Séaboa«dﬂexcept what little was
recovered from some of the coking plents, which is a very small‘amount,
‘but synthetic ammonia was made along the Atlantic Seaboard. Wiéﬁ the
bossibility of possible bombings and submarine attacks the War Department,
at Mr. Nichols' suggestion, decided to put a few of the plants in the
in the interior of the country; they also changed the process a little bit
in thet the hydrogen for the ammonia, instead of boing obtained from coke
is obtained from gas. The large production of ammonia, with a good deal
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of it centered in the Midwest here, is going to be some little problem

jgﬁ how to use it. There are lots of uses for basic chemicals end we have
%;ery few basic chemical plants out in this region and we won't get & proper
efelopment of a good many of these resources we have here until wo do get
;isome basic chemical plants because the utilization of these resouroces,. as
ﬁésuch, generally involvessome kind of processing before they reach the final
stage in which you and I use them.

We find very little chlorine, as such, reaching the ultimate consumer.
- It is used as processing and we cry a little bit because we do not use our
;; Kansas salt to produce chlorine. We won't find e use for that chlorine
§;until we get some industry that needs chlorine; maybe it will be paper and

U,

?;pulp; or something else, but until we establish some basic chemical
| 1ndustrieé in this part of the coﬁntry, we probably won't find ourselves

i, using many of the many resources that we do have. We want to get some

1W basic chemical industries here to see if we can't start a little widening
cyole of industry growing; If we have cheap ammonia, there may be some=
thing that can be done with it. This section of the cohntry is an agri-
oultural center; we oall it the bread baskét of Aﬁerica. We are taking

out of the soil every day, every year, & very considerable amount of nitrogen,
phosphorus, potassium and other things.
I think if you will examine the re&ords of the past few generations,
you will find that the orops taken off of the soil per acre}has changed
quite a little bit. When I was & boy in Iowa a farmer who got 30 or 35
bushels of corn to the acre was doing pretty well; a blue ribbon winner
C" wouid be a fellow who got 70 or 75 bushels per sore. I think last year the

top production was 138 bushels per eere. Now, you can't take that much

out of the soil without putting something back. I am not going to tall
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i;‘abou'c fertilizers because Dean Curtis has that subject, but nitrogen is

aéone of the thiﬁgs required in fertilizer. Fertilizer consumption in this

i:part of the country is extremely small compared to what it should be if we

i are going to continue to feed not only this country but the occupied,
countries and our Alljes.

A farmer can grow part of his nitrogen; I don't know whether it is
economical or not; it may be we can make it easier than he can grow it.
There is just this much to be said, that whenever any synthetic process has
had to compete with a natural proocess in the past the synthetic process has
always won out. I don't think that is always going to be true because some
synthetic processes ere too involved but, generally speaking, it at least
has & chance. I think possibly it would be cheaper for a farmer to buy
his synthgtic nitrogen or nitrogen fertilizer and put it on the soil in-
stead of depending on the crop rotation or some other natural phenomena to
put it into the soil.

There should be & tremendous demand for fertilizer after the war,
We all foresee in the present year a food shortage, and a lot more after
the war; there has been too much about it in the papers already so we
ought to realize perhaps that we are going to have to do scmethiﬁg‘about
it.

Somebody has said that if we were to use & small amount of nitrogen'
on the wheat farms in western Kansas we could increase thé yield there
some 20 bushels to the acre. I don't know whether that is true or not,
I doubt it very much, but gt any rate it would help somewhat, so fertilizer
is one possibility in the post-war use of nitrogen.

Ammonie has a lot of other uses besides as fertilizer.. It is a basio
alkali, It does not compete, as such, with lime, particularly, but it does

‘have a lot of uses. Probably a lot of things ocould be done with ammonia
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places after the war because of the availability.

I don't know whether the price will change materially; it can be made
5ﬁvoheaper. I think you can look forward to emmonia at around $30.00 to
:{ $35,00 a ton after the war, and compare that with your $90,00 before the
wer and it does offer a little incentive for further development. I think
there is a very distinct possibility of emmonia utilizaetion. Reforming
gases or oils with ammonia leaves the cyanides and nitrates, and out of that
comes a whole series of rather useful substances in the utilization of
armonia for urea formaldehyde resins and other substances. There is a
tremendous ouflet for armmonia; it can be made reasonably cheaply and in
quantity.

There are several ammonia plants in this area; we hopé-to keasp ours
going; I supposeithe others hope to do the same thing, and I do not believe
even this section of the country will be over=produced.

Of course, an smmonia plant can also be utilized for the production
1 . of other things besides ammonia and a good many of those things that are
utilized in the making of ammonia can fortumately be used in other ways.
It is not very much of a change in an ammonia plant to convert it to &
plant manufacturing methyl wood alecohol and that can be oxidized quite
feasonably to formaldehyde, and in formaldehyde you have one of your basic
ingredients of the plastic industry so the ammonia plant could provide the
§~ basic ‘materisl for the plastic industfy.‘
;§ f The word "plastic" is a very magic word. We have been ocalling most
any kind of a gummy mass that a chemist gets that he cannot orystallize,
a plastic, but when you talk about plastic, you are talkinpg about sometﬁing

thet is quite large in scope and does not mean very much, but nevertheless
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chemists do have very distinct ideas as to how these things we do call
plastics are made and why they are made and what they will do.

They are going to play an exceedingly important part in our future
lives., It is quite likely that most of our wood construction, certainly
most of our gadgets and furniture and things like that will be made from
plastics, or at least a plasticized wood after the war is over and these
compounds become more available and cheaper.

It probably won't take very much of a drop in price of formaldehyde
to extend its uses considerably. With the number of ammonia plants we
have, the cost of production cf formaldehyde will do down quite appreciably
and it should extend the uses of these plastics for articles that we can-
not afford to use them for now. Of course, emmonia can o into any number
of ammonia salts. We have been able to make a pretty pood grade of ammonia
sulphate from gypsum. It is a rather simple process. I don't know whether
it is economical yet or not but it can be made.

Tying up your ammonia with the other resources in this whole general
area, the major outlet, it does seem to be in the field of fertilizer or
in the field of plastics and we are in the hope that those markets can and
will be extended.

MR. NICHOLS. Mr. Spencer, have you anjthing you want to add? Wken
ybu talk of plastics you are talking right down a Middle West alley.

MR. SPENCER: First, let me say I know no one who has worked more
diligently for the Middle West than J. C. Nighols. Our plant is today prd-
duecing in axcess.of its designed capacity and of course, even though they
Are not using ammonia nitrate, there is still a strong military.demand for
hydrous~ammonia and there has been no disposition to curtail on ammonis
production, as such, although'in'view of our excess ocapacity or producing
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*a in excess of our rated capacity, I think ther: is some ammonia immediately
fl available for the use of these things Dr. Heckert is talking ebout, and

I @o not think it will be long until some small portion of what is going
in%o military use will te diverted. There is ammcnia down there, lots

of it, and it is cheap and we can start pretty fast on it and we need it
now.

DR. MILITZER: For a permanent industry, would a small fellow have a
chance, if he coordinated with other producers?

DR.. HECKERT: If you want to start small and coordinate your work with
other groups, that is one way of attacking the problem; the other is to
start with a large production and hope to attract other industries to that
which can utilize a portion of your products. Usually the first way is the
way it is done. In this particular case we did not have any choice in the
matter,

DR. THROCKMORTON: We are very much interested in this from an agri-
cultural standpoint. The possibilities of using much greater quantities
in eastern Kansas and M{ssouri, and Oklahoma are cnorasus. Let us not go
out to western Kanéas on the wheat fields; we have %tried that and we can-
not get an increased yicld out there; old man moisture tells us what we are
going to get an& not nitrates.

MR. NICHOLS: Talking of wheat = some day ws may grow nerennial wheats.

W, L. Nelson of Tulsa University is here; FProfesscr of Refining for Tulsa

University.




DR. NELSON: I am glad to be here and I was absolutely stupefied at

he magnitude of the subject that I was to talk on "The by-products of the
?»petroleum industry". There are a number of reasons why the subject of
r\the by-products of the petroleum industry might be a complicated one.

~Firet of all we start out on one tackjwoe take one hydrocarbon and
start out to make another more useful one and immediately we find ourselves
in many instances making six producfs instead of one, and in transposing
each of the six we run into six more from each of them and we get by=
products from by-products and it grows into such a maie of possibilities,
literally hundreds of different organic hydrocakbon producte that I simply
refuse to be pinned down to try and disocuss that whole field.

What I hed in mind today was to try to put my finger, if that be
poasible, on some eoonqmio_fegturee of the development of petroleum chem-
lcals or the petrochemical industry, as some have been calling it of late,
I would not want to be quoted on the sgtatement I am about to make, but if
we wish to emphasize the possibllities that are ready for exploitation
with regard to petrbleﬁm I might say this, that if we are prepared to
spend some three billion dollars or more in an attempt to manufacture all
of the organic chemiecal products normally used in peace times in the United
 States that we might do that and.probably in so doing not be using more
vthan 10 percent of all our normal production. I do not wish to leave any
misapprehension thgre about whether I believe or not that we ghould do
'any such progrem as that or whether such a program might be possibls.

One other point is that whereas we put a large amount of petroleum
into the manufacture of & qingle material, the amount of material that
finally gete over into the product we desire made may be very small but

the rest of the material ig not lost and that is the basis I use in making
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'tuch & statement as that. I imagine that if we were to start out *o pro-
j;uce all of the organis chemicals manufactured in the United States i+om
@betroleum that we might have a buginess whcazs produets would be availeble

i to the extent of cver three millica dollars a day,

We are gaining erperience durirg the war in {hs maﬁufacture of chemical
E?mnterials. We have not bteen doing that in sha past o any large extent

ﬁ in the petrcleum industry; we hava telked & lot as though it were a chem-
ical industry but we have no% changed materials. In fact at tho present

time the contémplated program for so=-called alkylate for one hundred octane
gaesoline ié some four million four hundred thousand gallonsg per day.
Isopeﬁfane, another hydrocarbon that is present in natural gas and

I petroleum we ere contemplating the manufacture of some 1,890,000 gallons

per day and I mention those figures first to emphasize that we are gaining
experience in & rapid and fast way in the menufacture of chemical produots,
and to indicate that those quantities that I just mentioned are extremely
largé as cbmpared with organioc chemical manufacture in the so-called

chemical industry. =

For instance, the material acetone that even the layman sees freq¥
uently, was manufactured in the last years cf peace at the rate of thirty~

eight thousand gallons per day rather than the four million that I just

mentioned of alkylate and gther to the extent of only six thousand gallons
a day rather than 1,890,000 gallons of isopentane. Even the rubber indus«

try which wo like to think of as a tremendous venture, ahd it certainly is
that in man& ways, when you puf it on & pdﬁnd or gallon basis it does not
seom to be Fo large: Butadiehs for vubber, if it were ali mide from
petroleum, acocording to the last statemenﬁ by the Baruch Ccmmittee will be
réquired only to the extent of four hundred thirty-thres thousand gallons

i

per day.
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I mention those several figures to indicate and substantiate the
tatement that I mede eaflier that a rather small amount of our petroleun

ééources would go a long, long way in manufacturing chemicals.

I listed ten common organic chemicals, acetone,‘ethyl, acetate, butyl
{jalcohol, methyl aloohol, ethyl alcohol, ethyl ether, benzene, toluens,
xylene and napthalene. I listed those ten and converted the quantities

of those marketed during peace time to a gallonage basis in crder to compare
them with our petroleum production and find that the total of all those only
3 amoﬁht to .7368 of 1 pe¥cent of our produotioh of four million four hundred
thousandlbarrels a day. That leaves us with cne fact for sure, and that is
that regardless of how elaborately we may go into a petrOchemical'industry
in the future or utilize petroleum fof‘by-produets that there will still

be a lot of petroleum left for using petroleum products as we have been
using them in the past. I do not wish to infer, however, that such a ven-
ture into the petrochemical industry wculd not be a tremendous thing. We
might not use a great amount of oil but the cost of building plants for
suoh a purpose would be extremely largei

I might quote some plant costs end I am more of & cpnstfuction engi~
neer then & chemist = I feéimore at home in tﬁat line, O%dinary topping
plants havé been built as low as $25,00 per daily barrel capacity and oomw
plete refineriet have been built as cheaply as $250.00 per daily barrel
capacity. As against that, 100 octane plants have cost tbus far $900.00

pe r daily barrel and up to $1400.00 and one I know of even higher than

: that, Butadiene plants are a little diffioult to define becauss there are
| meny ways of mgking it but based on & per barrel basis of butadiene which
iz to be dehydrogenated by the butane dehydrogenation process.

Those figures, as you will note, are tremendously large, the hlghest
figure 100 times and even the lowest figure several times as expensive as
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as petroleum refineries_gsuwe know them. That means that although we do
not uss huch 0il in panufacturing chemicels %hat we might have to put up

~ some mighty fancy and intricate and compliéated brocesses that lead from
:; one to another far more complicated then we ordinarily ccnsider as a

refinery. Just estimating it, you might expect that . menufacturerof

:?,chemical products from petroleum might be ten to thirty times as compli-
cated as ordinary petrcleum }efiningh
Why havent't we made these developments in the past? I thiﬂk the

reascn is obviéus to those who are familiar with the chemistry of those
hydrccarbons that compose petroleum. They are stable unreactive types of
+ material which have largely defied any attempts to cause them to react
in a vigorous way. We tried for several years to identify some of them and
had great difficulty and are still laboring with the problem.

What is required is high temperature equipment in which the time
can be controlled to fractions of a second and in which thé flow of the
reacting materials can be confined or directed. In the past, such process
requirements have been met by the development of metal equipment and the
same may be necessary for high-temperature processes. There is the undoubt-
edly formidable difficulty of finding fairly cheap alloys that can withstand
& temperature of 1200° or 1600° Fahrenheit, & diffioculty so formidable that
possibly we must resort to vessels or reactors whose walls are hollow so
that they can be ocolled, =~ or perhaps we must resort to the use of cer=
amics ware.

An alloy or metallic material having the properties asoribed to
iron-columbiumbwould revolutionize the field of organic chemical manu-
facture. The same would be true of any mechanical equipment, metal or

ceramios ware, which would permit the controlled operation of pyrolytic

-G5= -




‘g processes at temperatures of 1200° to 1600° Fahrenheiti éﬁch materials

vf or processes would permit the manufactﬁre of vital organic base materials,
nemely acetyleﬁe, olefin, diolefin and aromatic hydrocarbons, at a low cost
% ; ahd in an abundance heretofore undreamed of. Such hydrocarbons in abundance
¥ and at & low bost would open & veritable fairyland to the exploring talents
of organic chemists. Noedless to say; before a technical group, numerous
chemical processos which require the above-named hydrocarbons, are already
well known, but commercial development of these processes has had to stand
idly by, until cheap orgenic-chemical base stocks were(available. In fact,
these hydrocarbons constitute the base materials for most of the organic

[’ Chemistry known to us today.

An almost numberless array of organic chemical products can be manu=

factured from petroleum cils. A Southwsstern States Petrochemicai Industry
could supply to the nation a quéntity of organic chemicals equal to all of
the peacetime orgenic chemicals heretofore manufactured, and in so doing,

i, become the center of organic chemical manufacture for the entire United

IStates. The amount of oil required would be very small, perhaps not more

- than‘15 per cent cf the normal oil production of this area. It must be
mentioned, however, that most geographical areas in the United States have the
same opportunity because the small emount of oil required for the purpose
would constitute only e minor part of the opefating expense.

To develop such an industry to the full degree would require the in-
vestment of several billion dollars but wculd produce products whose worth
might exceed thneé million dollars per day. It is probebly toco much to
expect such quantities of organic materials to be made from petroleum or
that all of such a development can be brought to the Southwest areé, but

even a modest shafe_of such an industry would be a vital stimulus to the

now lagging Southwestern States.
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I wish I were able tc take a series of organic chemicals and trace
hrough the dozens, going into literally hundreds of organic products and

heir cormercial derivatives. I hesitate to even start on that becouse

fzit would certainly be boresome and would go cn sc indefinitely that I think

"I will leave that to Dr. Oberfell this evening and others who may speak on

. by-products of petroleum,

MR. NICHOLS: I am going to ask Dr. Brewster of Kansas University to

go on with the subject.

~ DR. BREWSTER: The subject which Mr. Nichols gave me was the one of

i, producing gasoline from natural ges, and I am in full accord with him in

i calling us together. It has to do with the relative abundance of.petrol-

eum reserves and of natural gas and the figures on that matter are nct
knovm tc me at all. There are men here who doubéless know about that but
the point of making natural gas intoc gasoline would be connected with the
supposition that our petroloum reserves may play out before the nmatural gas
resources and therefgre it might behcove us to have socme methed in mind
whereby natural gas could be converted into motor fuel,

The chemistry of it is & iittle involved because although methane
is cur most\abundant hydrocabbon, it is the most unreactive of Qll end is
the least convenient to werk with. | |

Decomposition of methan®; by heat in the presence of ocatalysts gives
carbon black, hydrogen, unsaturated gases and liquid hydrocarbens of both
the aliphatic and aromatib series which may be used ag motor fuel.

I cannot take time to review all of the patent literature on this

gsubject but I can sum it up in short order. The processes which_have been




§ fried are of two general types, the direct process and en indiredt process.
i‘The direct process is one of pyrolosis of the gas to methyl, metﬁylene
g‘rAdioals and polymerigation to hydrodarbons That process is in reality a
'l part of the process of making bafbon black from natural gas by the thermal
degompoéition process.
Two carboﬁydrate radicals miy unite to give acetylene or six of them
;. may combine to give benzense.
~ Much patent literature exists on this project. Temperatures used
range from 500° to 1200° Centigrade; pressures form 1 to 400 atmospheres.
Many kinds cf catalysts, mostly metals or their oxides, have been tested.
Yields on experimental batches have been as high as 2.6 gallons of liquid
hydrocarbons from 1000 cubic feet of gas, about 50 percent of the theoretical
quantity. The volume of exit gas, mostly hydrogen, is about 1.5 times that
of the inlet natural gas. No process based on this method has reached oom-
mercial production. M&re investigation is needed. In France and Germany
coal and steam furnish the ocarbon monoxide and hydrogen which are then con-
vérted into liquid motor fuelse. Axis nafions obtain their gasoline by this
means. The cost of gasoline made from natural gas by this method will depend
primarily upon'the yield which can be obtained.
The production cf benczene from natural gas wculd be very beneficial
~ because it is a relatively high‘prioed material., We can make hydrooarbon‘
simply the seme way and then the monoxide and hydrogen can be formed to
form carbon, sc it is a rcundabout method but is easier of'acoomplishment
- than either the pyrolysis or the polymerizaticn method. The Bureau of Mines
1s interested in the study cf this process and have carried on considerable
. experiments with it and I have seen reports of the cost of producing a motor

fuel by that method of about 8 cents & gallon which is more than we have
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been in the-habit of having gasoline cost but in the future we may not
obtain gasoline as economically as we have in the past. Whether our natu-
I ral gas should be used or could be used mos£ advantageously by convergng
it into gasoline or using it as a fuel as it is, is a subject on which I am
1 not prepared to givé the answer.

I am told by the geologists and oil men that when our pétroleum reserves
diminish by the present method of producing them, we will have to merely
i change our method of producing, send down some hot water and bring up some
'oil again so we can extract the oil from those shale and oil sands‘better than
is now done by drilling into the well, but the problem of converting matural
gas into gasoline is one that may be considerably important in the future,
f? however, not just at the prosent time, but it is & problem which of course
? mﬁst be studied in the present in order to be ready for operation in the
2 future, so I would be glad to have some discussion as to ﬁhe advisabili%y
of £he proposition;anyway should we use our natural pak &s it is or make
it into gasoline? in closing, let me say again we are indebted to Mr. Nichols
in his well known leadership in calling this conference.

MR. NICHOLS: Mr. Wagner, Ccnsultant for the Petroleum Industry.

MR. WAGNER: I doubt if there is very much I can add to what hags been
said, but I weuld like to bring out one thing which Professor Nelson and Dr.
: Brewster mentioned, and that is the question of eccnomics in the manufacture
:; of by-produocts from petroleum. I am sure yod have all heard some very glowe
ing descriptions cf the money that can be made by taking a barrel of petro-

leum and converting it into chemicals and mauny peopie have spent a lot of

their money in such promotion schemes and have usually wound up with nothing
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;;ut e piece of paper that they could paste on the wall. Ninety nine times
j;ut of & hundred that has boen because of the failure on tho.part of the
chmpany that started out to study the economics of it; they tried to make

the tail wag the dog. If you want to make ethylene, for example, from
é petrole#m you oan convert a sizeable proportion of the orude oil into ethyl=
! ene, but you probably cculd not make more than around 30 to 35 weight per-
f cent from that crude oil or any other fraction of crude oil you started
out with. The other 60 or 70 percemt would have to go inté something else,
? ‘fuel cr some other product thét you oould.not utilize in the particular
scheme that you were working on. That means if you want to make by=-
?ﬁ produots and chemicals from petroleum they must be truly byeproducts.
You_must take the by=-products from the refining of petroleum and
{1 convert them into the business of making chemicals from petroleuh as a
t raw material because then immediately the chemiocal manufactures has to go
into the businéss of refining orude petroleum and he finds himself in a
field he doesn't know anything about.
Unfortunately a lot of oil companies have done work in the manu-
b facture of chemioals from petroleum and they have gone into a field they
didn't know toc much about and it has not ended too happily but socme sort
of cooperative ventuse between chemical oompanies and oil companies or the
building up by the cil companies themselves of a branch of their company
along the lines ¢f a chemical manufacturing oomﬁany is going‘to be the
ultimate answer to the manufacture of byeproducts from petroleum. I think
& lot of people ought tc’think ef those things when they start to figure
¢n making by-prcducts from petroleunm.

MR. NICHOLS: We will have Dr. Huntington, Direotcr of the Schcel of

Chemical Engineering of the University of Oklahoma talk to us about chem=
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b, ioal industries from petrcleum and matural gas.

Y

DR. HUNTINGTON: Thanks, Mr. Iichols, you are a groat leader for
cur area. The subject of by-products has been covered sc well that I will
tcuch con another fcpio that will be appropriate for the oceasion, that is,
tc ccnsider scme ¢f the fundamental factors governing the lceaticn cof any
chemical plant and the reason I put this map up here is tc shew scme cf the
facters that govern the lcoation of refineries in the United States. Although
i- oerude cil is produced in this area to a large extent, Texas, Kansas and
Oklahoma, you will find thet the large refining centers are located around
[, Chicago and scme arcund Philadelphia, The reason for that is that the
population center cf the United States is,.of ccurse, in Indiana cr Ohio.
If you would take a triengle and draw it from Boston to Milwaukee, down
to Birmingham and back to Bostoﬁ, you take in 9 percent cf the area of the
country, but in that triangle there are 50 percent of the pecple and 60
percent of all the fuel] is used in that triangle,'so it is natural that you
should move ycur orude oil into_the area where the mééefial is being oon-
sumed.

Then ycu teke sulphur., It is mtural for sulphur tc move from the
Eestern Seabcard because ocut of 32‘pcunds'of quphu; you produce 92 pcunds
‘of sulphuric acid. Where you have gold and silver and coppér there ycu
have such a large tonnage compared to ycur finished product thqt you need
tc¢ ccnecentrate yoﬁr material at the mine; for that reason the ccncentration
Plants aie located around the mines.

One thing that has improved the refining situation in the scuthweét

is the fact that they found they could move finished produets thrcugh a
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?3pipe line;, as many as several different pvoduoté without mixing them apprec-
gziably; that has helped the scuthwest very muchié For that reasch it is well

" o refine the material in the scuthwest and pump the finished products

through the line. You can pump more gasoline through the line than ycu can

erude cil because it is less viscous. Things of that kind are bound tc help

the scuthwest.

I¥ is interesting tc notice, when you look at the world as a whole,
that most of the large cities are at fairly low elevations. I think that
is because water trangpcrtation has been sc much more faverable than trans-
portation by rail. Of course, the war has upset that because you cannct
move ¢il by tankers now with all the tankers sunk, and it was for that
reason they have put in that 24 inch pipe line acrose the states. Df course,
after the ﬁar thet 24 inch line may be a gas line. Coming back to these
larger cities et low elevaticns, there may be an advantage there some day
because if we are coming into an era of aviaticn the cities of higher

altitudes may nct be at a disadvantage. People are going to fly from ocean

to ccean and & city with a high altitude will thrive just as well as the

city cn water level. That is something tc think about,

There is quite a bit cf talk about the oil industry playing cut in

i another 14 years, that our reserves haven't been showing up as fest as our

e

T o

consumption. Of course, the cil industry has gone through sﬁares like that
before and has ccme out ahead and we ha;e had headaches because we had too
mach crude., I dentt ﬁhink anybcdy believes that the cil industry will play
cut that soon, neither will the gas industry play out in 30 years, but I
think we will have t¢ o in more for seocndary recovery as time goes on and
there is a big field for that kind of production throughout the scufhwesto

These fields have 25 to 50 percent of the oil left in the reservcirs
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fg and in some fields as mush as 75 pernent. They are proving we can get cut

j a good percentage c¢f that by water flocding; no doubt there will be cther

methods develcoped as time goes cn for getting cut even higher reccveries.
The University of Oklshoma, at least speaking for the School cf
Chemical Engineering is ready %o undertake any problems that you mey want
to sugrest tc us providing we feel we are qualified to tackle it. I am
glad to have had this oppertunity of being with you here today. Thank you.
MR. NICHOLS: I esk Dr. Militzer cf the Department of Chemistry in

Nebraska to say e few words.

DR. MILITZER: Mr. Nicheols, I will confer upon you the title of
Honorable Dean c¢f the Great Plains and a natural born leader for all cf
use I told you in my letter I did not think I had anything much o say,
but if you wgnt me to deposit a little seed of thought, I might do so and
if it is worth anything it might sprout and if it doesn't it will just
dry up and blow away.

I have been ocncerned, perhaps cur committee wes concerned a little
bit ebcut the licking.that the small business man has been takiﬁg; and when
he has been getting up he has been gotting kicked where it didn't do so
much physical damege as hurt his mortal pride.

Take the case cf Homer Hope up in Linccln, Nebraska making milk
cans. Homer Hope doesn't have enough money to do any research. We went
intc see Homer Hope and sedd "Well, Hemer, vou are msking milk cans here,
you ha§§ been making them for 25 years, you stand a good chance of losing
your business over night unless you do some rssearch." Then he ccmes back

and says "I can't afford it". What are you geing 4o do? Our committee
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;gﬁas‘trying tc evolve something in the way of an effort that could be male

by

'éfor the small business mon in the way of a research organization that might

be set up to help him. He can't employ a chemist, even at $2400,00 a year

%;and expect to reap any reward. You might, in the City of Linccln, for in-

} stance, get together a bunch cf merchants and they might put in $500,00

‘? or $1,000 for a research organization and say "now boys, go to werk, turn

{ cut scmething sc we oan protect our future ageinst changes in manufacturing
4

‘-prooesses".
That is all very well, they are willing to put in money but what kind

|| of a research organization are you going to set up for them? It is a very

I

% difficult thing for this reascn. You have got to decide upon what kind of
”&problem to attack and suppose you get an answer, how are you going t¢ dis-
%\tribute the profits to a hetrogenous group of men? It is very nearly im-

Eﬁ possible, so, what kind of research can you give a small little fellow so

g he ocan insure his future. Cooperative research with the inﬁustries is not
‘g e new idea, it is an old idea,

i Take for instance the insurance companies. They have cooperatife
fﬁresearch departments into which they all pool money and they all draw out

| the benefits and if we are going to get any benefit it seems we have got to
have cooperative research that extends from North Dakota olear down to
Oklahoma dnd doesn't confine itselfAtﬁ any one particular city. Perhaps we

b can take all the milk ocan manufacturers like Homer Hope, = I dcn't suppose
‘ :

;;there would be over a dozen or fifteen in this area and have them put toe
j

'2 gether some money in research and get some developments in which the bene=
ié fits can be spread out through all these manufacturers.

- Of course, the objeot of this Council, as I see it, is to try to

ccordinate research in this area and alsoc %o exchange ideas. If we want
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to do anythiﬁg in a tangible way, so far as the small business man ig oTokel]
::oerned, I merely suggest this idea of cooperative research between indi-
E viduals and manufacturers of a single product, and let it cover an entire
¢ area rather than starting from just & little isolated section like Lincoln,
‘; Nebraska, because I don't think anyone alecne can dc very much, This of
course is entirely off the subject but it is just a thought. Nebraska is
ready Mr. Nichols to follow your well known leadership.

MR, NICHCLS: I do not think it is cff the subject, I think it is
very fine = it is one of the things tc which I hope we can work, We have
¢ Dr. G. L. Cross, Acting Director of the Research Institute of Oklahoma
;i Institute who will talk to us on "Research Organizations as an Aid to

‘i‘ Industry™.

DR. CROSS: The general topic under discussion here is one in which

I have been interested for scmetime and I want to express my appreciation
fé\to Mr. Nicho}s for making this oconference possible, It‘saems}especially

. promisging that the stimulus for the meeting should have come from one engaged
A in a private enterprise rather than from some public inétitutionﬂ I have
Just a few odmments that I should like tc make ccncerning the problem of

‘utilizing the research facilities and personnel of the Mid=West in the
:; industr1a1 development c¢f the area.
A problem in any area, particularly in a partially developed one such
i as our own, is that of bringing'the research man and the industrialist tos
‘i gether so that the efforﬁs of one may supplement those of the other. The

need for research in industry is now widely recognized, and many industrial

organizations have developed elaborate research departments of their cwn




1§tc satisfy their needs. However, the majority of the smaller corporations,
ﬁéspecially these in the Mid-West, dc not hdve research facilities, and even
:fthe major companies, with large research budgets, frequently experience a

[ need for specialized research whioh is not available within their organiza-

[ tion, In the East, industrial ocorporations may obtain the services cf
$ private research crganizations or of research institutes comnected with
3 colleges and universities, In the Mid-West, development along this line
f has been rather slow. With the exception of a few private laboratories,
g‘researoh equipment and persohnel in the Mid-West is likély to be found
ﬁ only in the colleges and universities, Because the statae colleges and
,i;universities cannot usually enter into ccntracts with commercial organiza=
% tions, their research facilities are often pracéidally unavailable to

industry for the ;olution of specialized prcblems: We certainly need a
g‘complete research library in ohr area.

Commerciel organizations have frequently gotten around this situa-

ff tion by financing research fellowships in various institutions so that
i';esearch projects c¢f interest to them could be worked out as & part of a
f% master's or doctoral program. However, under the best conditions, this is

& make-shift arrangement and it is desirable to have a plan whereby

the reesaroh facilities of an institution can be utilized tc the fullest

’extont by the verious corporatiins and business organizations, I think
:ﬁ;that this will be especially true during the period of }eorganization follow=
2 ing the war. To meet this need in Okiahoma; the University of Oklahoma
' Research Institute was organized and incorporated under the laws of the
State in 1941, |

I will not bore you with details concerning our organization, but it

occurred to me that a brief report of its activities during the past two

-76="




bt
&
b

] §fyaara might be of interest to individuale who are working toward induse-
| Eﬁtrlul development in the region. The Ressarch Institute exists as a
oorporation, in a sense separate from the University and therefore empower-
2: I ed to enter into contraoct with ény bone fide agency desiring its services.
] Its articles of incorporation make provisgion for patent rights and royal-
coming into existence as a result of the activities
ties/of its research personnel, There are one-hundred or more members of
 the institute soadtered throughout the nation. Naturally, a number of them
:? i reside in Oklahoma and geveral members of the faculty of the University are
| included, The business affairs of the Institute are mamaged by the Director
who is responsible to an Advisory Committee whioh in turn is responsible

Yo & Board of Directors. The research is done under the direetion of

gﬁgnientists who are members of the fhoulty at the University of Oklahoma.,

A ocommercial orgenization dosiring research services visits or

{V ocorresponds with the Director. The Director, after oonsultation with the

3 appropriate member of the research staff, submits an estimate of the cost

of the research. If the estimate is satisfactory to the company, a contraet
is drawn up and signed by both parties.-

In most ocontracts there is & provision for e stipend for a graduate
#ellow who will do most of the research, under the direction of a faculty
- ‘supervisor. There is also a small honorarium for the supervisor and a pro-
.iﬂjion for the purchase of equipmént énd supplies which may not be avail-
able iA the departmeit in which the research is done.

The Research Institute collects a fee of 20% of the total ccst of
the pronect and this money is used for administrative purposes and for the
development of a fund to tinanée independent research on the campus,

| The results during the first two years of the existence of the
Institute have been so promising that it can now be stated with confidence
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hat the plan was a good one. During the first two years the Institute,

ve

b despite the retarding effect cf the war, has accepted 23 contracts for
g}esearch and the gross inoome f&r these projects has been in excess of
x;356,000. Twelve projects have been dpmpleted and renewals for several of
them have been received and approved. The projects are distributed in the
ﬂkfields of physies, chemistry, plant sciences and engineering. A relatively
. large number have been submitted which we could not accept because of the
laog of space and facilities for exbanéion.
When the Institﬁte was organized it was thought that cur greatest

i contribution would be to smaller companies which had not been able cr had
thought it inadvisable to develop research @epﬁrtments of their own. While
f. we have had dontracts from many}such companies, perhaps the greatest use

f cur facilities has been by companies with large and well staffed research
. organizationé but which needed certain highly specialized information which
oculd better be supplied by a scientist working in the University. Similarly
we had antiéipaﬁed that cur clients would be secured mainly from Oklahoma
i industry, and it is true that the bulk of our Pusiness ocmes at least from
ﬁ fhe vioinity of Oklahoma, but we have written contracts with organizations as
~distantly removed as Birmingham, Alabama, and Washington, D. C. The great=
‘65t demand has been for research concerning the development of speotro-
scopic and polarographic methods of analyzing\materials which are used in

~various phases of the petroleum and chemiéal industries. One of our most

important projects; financed by a large petroleum company, involves the use

! of spectroscopic methods for controlling certain phases of the manufacture

of synthetic rubber. Tho usefulness of infrared spectroscopy in sclving
"industrial and war research problems is becoming widely appreciated and

the Institute has recently accepted contracts to manufacture infrared
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Q spectrographs of’a special type for a large petroleum cempany and for the
§ Naval Research laboratory at Washington, D. C. Methods of using the
f: instrument (developed by Professor J. Rud Nielsen) for makiﬁg quantita-
1 tive determinations of short-chain hydrocarbons, have proven so success-
ful that the technique is being aéapted for the quantitative analysis of
;' blood, urine, and many other substances. Thus, the infrared spectograph
is becoming & most important instrument in the development of industry in
the Southwest. |

In like mamner, the polarograph is receiving considerable attention
in our laboratories. Recently, we accepted a contract to develop.a
technique for making quantitative analyses of aluminum compounds in & vapor
stream in the plant of & petroleum company in Oklahoma. A technique was
devised by which such quantitative analyses could be made in less then ten
minutes %time.

There has been a considerable demand also for research dealing with
JA the dehydration of natural gases. One company has spent $9,000 on this
‘ ressarch in the last eighteen months and would like to spend more if
research talent were available to handle the various projects. Research
on iron and lead corrosion is also receiving attention and tﬁe data obtain-
ed last year are already being put into practical use in the oil and gas
fields of the Southwest.

It is logical that many of the‘prbjects submitted should come from
&. the pstroleum industry, but the use of the faocilities of the Institute
f{ by other branches of industry and by agriculture is inereasing. Recently
we accepted a gontract to develop and study several stralins of hybrid
corn, and a breeding nursery was established last spring at Norman. The

new strains of corn produced there will be planted experimentally and




i

Y
giudied in various parts of the Southwest ranging from Kensas to Texas

};d Louisiana.

It is hoped that in the future the Institute may meke three rather
fdistinctive contributlons to the development of industry in the Mid-West

3 service to the small companies which lack

ﬁand Southwest: Viz; (1) Increase its researchffacilities of their own;

5(2) continue %o frovide highly specialized research for the larger ocom-
a?panies which have research organizations of their own; and (3) teke in=
éyoreased initiative, by using cooperatively the facilities of several
ffdepartments, in the development of independent research programs designed
‘%to utilize the natural, industrial and agricultural rescurces of Oklahoma

nd the adjecent areas.

I have presented this material concerning the University of Oklahoma
f;Research Insfitute to this group because I regard the In;titute as a re~

: 6urce,vhich I hope will be utilized to the fullest pessible extent in

| developing the potential industries of this area. It seems clear that

3 theré is, and will continue to be, & heavy demend for research of the

L type that the Institute is able to provide. We estimate that our program
ilcould have been trebled during the past year had we been able to prooure
ﬁladditional research facilitics and personnel. Under these circumstances,
ﬁland at ﬁho risk of developing possible competitors in the future, I should
like to‘suggest that it might be well to consider the possibility of dev-
§ 91oping similar agencies for research in other institutions in the area.

‘2 If wé experience an increased industri&l‘devglopment as we all hope nay

I be the case, all available research facilities will be needed, and provision
:E gshould be made for College faculties to work in the oclosest cooperation with
‘é industry.
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MR. NICHOLS: Dr. Cross, you are certainly on the right track and
all of our states should set up such an organization., We all know how
woell Wisconsin has done. I call cn Dr. Condra cf Nebraska tc talk about

the water resources of the Middle West.

DR. CONDRA: Mr. Chairman, on the subject cf water resources in the

Middle. West, I am not quite equal tc éll that subjeoct.
I will go cver some things todgy, discussing this questicn of the

relation of the water supply to this plan and tc¢ its development, and
make some references to my cwn state, but I will be discussing a thing
that either one of these cther state geologists could handles

We have just gone through the matter back home of meking reports on
1 water pessibilities for defense plants anﬁ in our state 200 million dollars
mcre of such plants have been established primarily because we had informa-
tion. This morning the state geclogist ¢f Misscuri. tcld you how it was
that a training camp was moved from Iowa over to Missouri because they
4did not have water at the first placé. |

I am not going to go inte all this question of what water is. We

A know what it is, snow is water, réin is water and clouds cor vapor is water;
water in the oceaﬁ is water, water in the groupnd lis wafor,lwater on the
o ground is water, and it is abqut time we bogan to think abopt the story of
1 water in relation to our varicus areas and sometimes about the concentras=
tion cr storage of water at those places.
| In our own state we have nearly 16 million acres of lénd in soil
oonservation distriots and one of the b;g purposes in all of the activities

b in planning every farm is to devise a plan whereby you will get more water
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i,into the soil, thereby growing bet ter crops: Too generally in the Middle
West the waters run away to destruction and it has been bad destruction;
ﬁ'taking away the top soil by floods.
5 The engineers of the War Department and those who have been doing
cooperative work in water research know we can't check that thing, thet
il we can control thé moverment of wateﬁ off the farms down to the streams
and we can run the water in the greﬂnd that will rebuild up the ground
water and by a survey we can find the quantity of ground water available
b for ugsei We have put a lot ¢f money in our state, in cooperation with the
Federal Govermment, ihto ground water survey&: We have surveyed places
where we oan store the flocd waters, with splendid results.
We have ih Nebraska & thousand times as ﬁuch water in the ground as
ié you will find in the surface at cne time, and for many years we have been
negleoting that big storage of the water in‘the sandg beneath the socil
and now we are bringing that water up to the surface at places where it
s eoonomicglly feasible ahd we are able to say &s a :esult of those sur-
veys whethep you ocan or cannot irrigafe. In our own state, we have found
many new water supplies and the result cflthese researches costing thousands
and thousands of ﬁollara, have enabled us to tell eny farmer whether cr not
he has watqr-for irrigation and ﬁhether or not his scil is soil that will
| irrigate and I want to leave that thought with you, that it is important
in Kensas, it is important in Oklahoma, it is important in’Missouri_that
we make good surveys down to the end point.
It is important that we mdke the most and greatest use of our water.
v}z We are using water Aow in our stete that was snow fally formerly it ran out
at the so-called flocd aréa, non-ir§1gation areas and away to floods. Now

we are putting that in reservoirs. Take the Kingsley Dam, When I think of
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that Kingsley Dam I am thinking of water that ran out to very little use

in an area where; a few years ago; to irrigaté we would tie into a stream
and the stream woitld be dry, the water having gone back and not being there
when we wanted'iéJ Today we are stabiliring those projeotsi o

We have tc give people not'oniy the water but we must knew about the
ohemicél quelity of the water, the suitability of the water for human con-
sumptiony #ﬁe potability of water, and you men, I am sure, know that this
question of water polluticn is a very important and critical éne‘ The
fresdom from pollution of the water used by our cities is one of the biggest
subjects today iﬁ our country and 1 ﬁoﬁe you are in sympathy with Tashington
and a1l these stéﬁes thet are trying to guard wafer against pollution. .

I am asking you men if you will, and I know you will, to have a
friendly relation with the Var Department when it is studying water for use,
have a friendiy relation and a friendly spirit with the farmets when they
undertake to use watef and not let it go to waste and not let it run away
and carry away your top soil, and I hope you will be in sympathy to heip
in every state and every industry and give éhem any service you can.

In cur soil conservation service we have technical men who 'go down
with the farmer, not %o regiment him, but to give him infcrmation so far
as he can in regard tc the soil and the ocrop, and I know of farmers where
we have ponds now by the hundreds and thousands, where they now have water
for stock and allittle irrigation for gardens and a poﬁd for fish. So,
in the case of the use of water in the Middle West ycu have a logical
answer to your water service problem, and if we tackle that job in the
cities and with the farmers and everybody, we are‘gqing to increase the
growing oapécity of a lot of these lands double and trele.Aand we will
‘not meke a lot of mistakes by trying %o do the impoasibleAthings at certain

places.
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This has been the hobby of my life, althouph I am a geclopist and
all that and werk in these cther aotivities, I am telling you we haove got.
a big field ahead. I hops you won't “hink I have been tco oarnsst about
it. I have tried to tell ycu part of it by motions and rapid talking.

MR. NICHOLS: I %now all the time I was in Weshingtcn when we
were talking about any defense plant or any industry, cne ¢f tha first
questions was the quantity and quality cf water available, and if anything,
I think Dr. Condra has nct laid guite as much stress as he really intended
to cn the importance cf water to incustry, pertain}y cur water supply is
important to new induétry end greater agricultural growth.

(At this point an adjournment was taken until the dinner at

7 otcleock.)

JUNE 7, 1943, 7 ofclock P.M. VWindsor Room, Hdtei Phillips

(Mr. Nichois introduced to the audience the head table guests:
Deane Malott, Chancellor of the University of Kansas, R. A. Seaton, Director
of Engineering, Kansas Stéte College, O. J. Ferpguson, Dean of the College
¢f Engineering of the University of Nebraska, W.L. Nelscn, Professor of
Refining of the Tulsa University, L. C; Heckért, Chemical Engineer of the
Eittsburg State Teacher's College, Leonard Sorg, Chairman of the Kansas
- City Divisicn cof the American éociety of Chemical Engineers, Mr. Ward
Gifford, President of the Chambef of Cormerce. F. A, Curtis, Dean of
Enéineering of the University cf Missouri; W. H Carson,'Dean of College
"of Engineering, Oklehoma University, Dr. Harricon Hale, Head of the
?;  Department of Chemistry of the University of Arkansas, L. E. Hawking of
the Oklahoma Agriculture Experimental Station, Dr. Lloyd MecKinley,
Department of Chemistry cof the Wichita University and Richard Robbins,

Chairman of the Kansas Industriel Development Cormission, and expressed

«84m




;}egret time did not permit the introduction of the other schooclmen
ipresent).
’ (After the intrcduoctions Captain H. W. Decker, Chief cf Ordnance
i}of the United States Army presented a citaticn for research in the.saving
;. of steel in manufacture of shells to Bert Heinrich, Engineering Superin-
‘% tendent of General Motors at Kansas City, Missouri., Mr. Maynard Hurray,
Locdl Manager of General Moctors joined in the citation.)

MR. NICHOLS: Gentlemen, I dcn't know where we oould go toc find a
}; more practical example of real research and real results than in Mr.
Heinrich's achievements. If we can just apply that same skill and
ingenuity to industry and agriculture, we will make industry balance
agrioulture some day in this part cf the country that has been declining
so rapidly in pcpulation for the last 20 years.

I don't know whether you all saw the map on tﬁe wall in the ccnference
room that tells the sad story cf the declining population of the Middle West,
but I take it as a challenge to thatldeeline of population when we can get
some forty educational men tc come in and meet with private research men
in this city, and I hope they will extend such meetings tc cther private
" research men in our area toc bring into use cur great rescurces. One of
the things we are trying to do is to first et a survey cf Jjust what the
raw material résourcés of these six middle western states may be.

Then we want tc make a composite map showing all cur raw products
and then get cut an‘hcnest-to-ch sales map on this area.

Then we vent to et cur educaticnal and research men in our schools,
apd our private industrial research men working together shoulder to
shoulder, con both the theoreticul and the practical approach to get re-
sults., VWe want to encourage the establishment c¢f fellowships by private
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fﬁndustry in the ocolleges and universities cof this part of the ccuniry.
ﬁfco many of our industries are today going tc¢ Ohic, Wisconsin, Miehigan,

irennsylvania and cther eastern schools to establish scholarships in re=

;faearch deparéments and carry on the work in thos e cElleges. I believe
fﬁyou private industrialists can find just as capable men in our cclleges
ﬁ here to ocarry cn certain specific individualized werk eas you can find in
'i any’university in the east.,

Then we want to set up scme plan by which we ocan check all the

'i research work that is going on in private and government labqratories
‘;'throughout this ccuntry to be sure we are not wasting cur efforts cn

? something that has already been researched to the finel degree; then we
%'want to try to pick cut our things in which proper research islnot being
carried on in cther parts cf the country and concentrate our efforts and
1 specialize on'those particular things. We also hope to allccate research
‘Y‘tc our various schools with a final pooling of results.

(Mr. Nichols here read a telegram from C. F. Kettering, of
the General Motors Research Department in Detroit, Michiganj
a letter from Mr. E. R. Weidlein, Director of the Mellon
Institute of Industrial Researoh, and from our area, and a
letter from E. L., Little of the National Farm Chemurgic
Council, as followss)

"I RECEIVED YOUR KIND LETTER AND I THINK THE IDEA OF HAVING A
REBEARCH COUNCIL IS OF VERY GREAT IMPORTANCE. I WISH I COULD
EMPHASIZE BY WORDS WHAT I .REALLY HAVE IN MIND; IF WE CAN GET
A COMPLETE UNDERSTANDING OF THE PROBLEMS THAT WILL FACE US,

IN THE POST WAR, AND THEN GET MANAGEINENT TO APFRECIATE THE
DIFFICULTY OF STARTING NEW PROJECTS, WE WILL HAVE MADE A GREAT
CONTRIBUTION TOWARD THE FUTURE OF OUR COUNTRY. I THINK RESEARCH
GROUPS IF THEY DO NOTHING MORE THAN GET IT CLEARLY IN MIND OF

WHAT THE PROBLEMS 4RE, ENTIRELY APART, FROM THE TECHNICAL JOB,
WE ALVAYS THINK OF RESEARCH HERE AS BEING ABOUT 50 PERCENT
TECHNOLOGICAL AND 50 PERCENT PSYCHOLOGICAL. RESEARCH GROUPS
CAN DO JOINTLY MUCH OF THE PSYCHOLOGICAL WORK AND AGREE ON AN
OUTLINE OF THE TECHNICAL PROBLEMS. THEN OF COURSE EACH ONE HAS
TO BE WORKED OUT. WE DON'T KNOW VERY MUCH ABOUT ANYTHING, AND
THEREFORE WE SHOULD BE TAKING LONG VIEWS NOW, BECAUSE IT IS SO EASY
TO STOP AND EXPLOIT EACH INDIVIDUAL STEP BEFORE THE NEXT ONE IS



STARTED, BUT IF YOU HAVE A LONG RANGE ON THESE WE

BECOME AUTOMAT ICALLY MORE PROGRESSIVE. SOLE OF THESE

DAYS I HOYE I CAN SIT IN SOUE OF YOUR FUTURE MEETINGS.®

C. F. KETTERING GENERAL MOTORS RESEARCH, DETROIT, MICHIGAN"

"MELLON INSTITUTE OF INDUSTRIAL RESEARCH
UNIVERSITY OF PITTSBURGH

Pittsburgh, Pa.
June &, 1943

Mr. J. C, Yichols

Je C. Nichols Investment Company
310 Ward Parkwey

Kansas City, Mo,

- Dear Clyde:

I recall only too well our numerous conferences in
Washington on the possibilities of aiding the middle western
states through well organized research organizations,

I was very much interested in the conference you have
scheduled for this coming week in Kansas City to bring together
research men from various educational institutions in the middle
west to discuss the valus of cooperative research. Tremendous
progress oan be made by such groups, provided everyone works to=-
gether, and an example of such progress is demonstrated in the
efforts of the gscientific men who have been cocperating in esg-
teblishing the synthetic rubber industry in this country. The
problems are so many end so diversified that there is plenty of
opportunity for men trained in every branch of chemistry, physioes,
end biology to take part in the program.

A composite geological survey map should help to point
out these particular problems and enable you to tackle the most
important and promising ones in the early stages of the work.

If such an ofganization is properly esteblished, I am
quite certain that it will pay big dividents to the middle
woestern states, and I hope to join you in some future conference.

Wishing you every success, I am

Sincerely yours,

/%/' ED

E. R. WEIDLEIN, Direotor"
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"NATIONAL FARM CHEMURGIC COUNCIL
50 WEST BROAD TCOWER
COLUNBUS, OHIO
June 4, 1943

Mr. J. C. Nichols

J. C. Nichols Investment Company
310 Ward Parkway, Country Club Plaza
Kansas City, Missouri

Dear Mr. Nichols:

The meeting of research men of six middle western states

is of great interest to the National Farm Chemurgiec Council.
It should have outstanding value for the further development
of the industrial utilization of its agricultural products.

There is much to be gained by securing cooperation among re=
search workers within a given area. Such cooperation avoids
the waste of precicus persomnnel and duplication of work and
greatly increases the efectivensess of the work undertaken.

The incentive of such a group working together greatly acceler-
ates the ccmpilation of basie material.

Rogearch lends itself to work on the frontiers of human know-
ledge and achievement=« it deals with marginal, unsolved prob-
lems; unclosed gaps in our thinking. It seeks through under-
standing end control to create new things for better living.
An analysis of the results obtained always reveal that no=one
has ever lost anything through research and that the results
have added materially tc the advancement of human welfare.

The writer for a number of years hes been concerned with the
further industrial utilization of agriocultural wastes through
~application of scientific research. Through this research new
wealth, new opportunities, new industries, and new employment
have been created. Everyone has gained and no-one has lost

through these developments.

A striking example is research work with castor beans. For many
years plant geneticists have studied a non-popping variety of
castor bean, meking posgsible its successful cultivation. Research
soientists can take castor cil, a slow drying oil, and through a
prooess of dehydration change it into a quick drying oil, Without
this our war effort would be greatly hampered due to lack of quick
drying oil impdrts from Jepan and China. Further studies reveal
that castor oil is an excellent lubricant for airplanes -~ it does
! not congeal at subzero temperatures. It is used in the recoil

4 mechanisms of guns and for many other uses for the successful
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-prosecﬁiidn of the war,

This is only one of a very large number of new products proe
viding basic materials for our war effort and for continuation
of our civilian welfare.

New frontiers.are being opened through research and it is most
encouraging that the grcup assembled tcnight are tec perticipate
in this progross.

I wish to extend the facilities of the National Farm Chemurgie
Council and its Research Division tc assist in this work.

Very sincerely yours,
/s/ E. C. LITTLE

Ernest L. Little
Managing Director®

MR, NICHOLS: When you stop to consider that today more than 200
products are made from corn; 300 from soybeans; oorncobs, oat hulls and
straw are being made into plastics, oasein into fabrics (the old family
cow may soon be clothing as well as feeding'us); cotton into highways, and
in féét, future houses may be built from our gypsum beds; silica sands or
wastgﬁggoducts; plastics ten times as strong as steel from farm preducts;
160,000 chemical compounds frem coal, cil and gas; fabries from rawlfarm
products, coal, rock, cil and gas; nylen mdchinery bearings from cellulose,

strenger than steel; synthotic rubber superior to natural rubber from our

raw materials of the Middle West; a multitude of produots frem livestock
by-prodﬁots;;medicin&l and human focd from our cereal grassos; much needed
; " fertilizers shipped to us from afar, you get some idea of the importance
f of this ocnference. |

Let us ruralize industry - let us stop our rapid decline in popu=
lation and the drainage of cur ycung men to eastern.and west coast indus~
tries{ ferhaps we can grow most cf the parts of our automobiles from
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{ our soil as Henry Ford has so well said; let us have no closed economy
for the middle west; let us have nc eccnomic dust bowl,

Great things are in the coffing tcday - let us not be sleeping when
our ocpportunity comes, partieularly in the Post-war period. After all,
the Middle West has a rightful place in the industrial future cf Americe,
and to that end I have called this meeting with the financial aid of
several good Kansas Citians interested in our whole area.

s @

DR. CONDRA: Mr. Nichols, I want tc make a motion. I believe thet
those who have been invited from the colleges and universities and other
:f places to meet with you in Kansas City, under ycur direction, accept your
views and your challenge. We appreciate the entertairment given us by
these business men, whatever their relations be hers at Kansas City, and I
meke this motion if somecre will second it, to extent to you, Mr. Nichols,
our thanks for being invitsd aad for all those thirgs you have dcne and
we pledge yow cooperation, ycu &nd your essccisiuc here at Kansas City.

(The motion of Dr. Condia wes secondsd and unenimcusly
oarried).

MR, NICHOLS: Just to tie looal Industrial research into school
;' research, I am now gcing to call on Dr. W. R, Graham of the Csrophile
Laberatories. He will tell us something about msdicinal and fcod pre-
ducts from cereal grasses.

DR. GRAHAM: We are probably the forgotten men in agriculturee.

Why are we interested in grassesf We are tonight thinking about the
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natural resources of these middle western states. Take the natural
céreal grassos, wheat, oats, barley, withcut any further grewing of
ma%erial they are producing abcut 26 million tons of material. MNr. Smith
and Mr. Small, who have been cf great assistansce to us in our productien
/ﬁill say that 25 million tons has only scratched the surface.

,: I will take you back tc considering grass in relation to milk.
?-Milk is about 87 percent water. Grass, when it is cut at the stage at
v;.ﬁpieh it is at the height of its bioclogical value is 87 perceht waters
The éompositiﬁn of these two materials is about the same, the amount of
klavin, the amount of B«1l, tha émount of the various members of the B
.eomplex wo have here a tremondous potential ¢f which this part of the
: %country is the center of the nation, first toward feeding our animals andf
n:ﬁecond toward feeding ourselves. Twenty-five million tons cof this mateg;
‘;al would give the complete vitamin requirements of vitamins A. C. E. and
.K for cne and one~half billions of persons per annumy it would alse supply
X the vitamin B complex requirecments of 20 percent at tho normal level for
jthd same number of people,

In our research work we have not gotﬁen very far with it. We need
4 a lﬁt of help, we need it from the enginoers ahd from the chemists in the
. field and firom the egricultural pecple. Twenty-five million.tons of dfy
material is a tPemendous potential wealth, but you must be able to main-
tain the vitamins fer feeding or for food in this 25 million tons.

We go from foed “hich has boen the big use ¢f this material to
foods None of us think végy.highly of having & grass salad cr having
grass in our diet, but we hav; recently developéd e form of material
through whieh practically a&l gragees can be put together and has all
of" the‘vitﬁmipa as far ag wa know of. theqa valyes that are found and '
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MR. NICHOLS: We now ask W. D. Small, of Neodesha, Kensas, who is
K.operating twenty=-two dehydrating plants, to say something.

| MR. SMALL: My experience with dehydration dates back to 1933,

] At that time we established our first unit at Neodesha. Today we ére
operating twenty-two units at sixteen different locations in Oklahoma,

| Kenses and Missouri.

The things ﬁhat we have not learned about dehydration of course

fﬁ are causing us & lot more diffioulty than what little we have learned.

We have found’ooal to be very practical for use in dehydration. About

60 percent of our produof is sold on a guaranteed vitamin A or carotin
bgsis. We find we lave an abundance of carotin at the time the material
is dehydr‘ated, but to retain this the only method that we have found to-
date has been through cold storage by which we have held it up to 90 per-
cent of the carotin in alfalfa but we find algo that some of the grass
placed in cold storage will lose 50 or 60 percent while others will lose
only 5 or 10 percent. This is the thing we need a lot of help on from
research men. Whether it is traceable back to soil conditions, fertilica-
tion of soil, or what, we are not able to tell definitely, but the cclleges
in the wvarious stateé have been very helpful in giving us some information
that has been valuable, however, we feel we have a great deal more help

in our prdgram, and here is a new industry applicabie to our smaller
towns.

MR, NICHOLS: I ask J. W, Clarke, Vice-president of the Cook Paint
& Varnish Company to tell you something ebout the oils they are using to
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:; take the place of the tung cils and a lot of other oils that have been

ﬂ cut off since the war.

MR. CLARKE: We used to make paint out of natural resins and
imported oils. The natural oils were from the Congo, the East Indies,
the shellac ol} from China,other cils from Japan and other cils from
Brazil. We used to use lots ¢f inported products. The natural materials
in oils thet we are having to use today,since Burma Road was closed &
year ago and no tung oil comes into this country, are linseed cil, soy
bean oil, which is excellent for cclor retention and caster oil. We can
also use in paint produots, if we have enough glycerine to go with it,
corn oil or peanut cil,

One thing I might tell you that is of interest, we have sold lots
of finishes to go on the inside of food cans. If the inside of a can
¢f corn is not coated with varnish the sulphur in the corn will work
with the metal in the can and get dark spots in the corn. I den't know,
I guess it is edible, bué it affects the appearance and affects the
taste, and we iike the corn to taste fregh, so therefore we worked out
coatings frr that amimeat products. In the case of the corn ocans we
pigment that can with zino oxide which is not poisoncus and dosg not
even look bad.

We are short cn oil and I am sure that there are many products
from whioh.oil would be obtainable if we knew more about it. We are
ready to use those products whenever they are discovered. Agriculture

in our area can play an importent pdrt in owr post-war progran.
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~word on the subject of oils &nd glycerins from agricultural products

L {n our region.

DR. DALTON: Mr. Chairmaﬁ. distinguished guests. The subject of
j-glycerino is very prosaic. Glyoerine, which is so important is also an
3 agricultural product and glycerine can only be obtained from fats and the
ég fact that you cannoét take‘the glycerine out of the fats and still have
;‘tﬁem edible, leadd to the phrase "Which would you rather have, bullets or
% butter". There are somewhere around 200 million pounds of fats here; they
? produce about 15 millién pounds of glycerine. | |
People do not realize the market that agrioculture has in the soap
industry. The lowly castor bean has fallen. into discredit although the
rainfell in this area is Egrticulariy conducive for the growth of the
castBr bean. In the ﬁast we have seen sunflower seed oil and flaxseed
;? oil brought into Kansas City to make soap, from other parts of the
country. With all our agricultural resources here we do not know how
r” fortunate we are.

This meeting here for two or three days is one of the most cons-
tructive meetings ever héld in Kensas City, and a vote of thanks is due
I the chairman of this meeting for hplding it and getting all these lines
i’ together for coordination of research. Again I say that the resources
j‘ here, with & smart man who has raw materials, if he will try to make some=
thing out of those raw materials he can sell at a profit. We have to be
realisti§ about it.

All I can say is we welcome all the colleges and the research

talent here tonight and if this meeting follows the course of the object-

=94~




N~ »

ves it has started out to follow, we will find we have a coordination

e of reéeaﬁéh that will produce resu1t§ for this area. Certainly tomorrow
;,may opén épportuhities, unkhown today. | |
F MR. NICHOLS: I ask Walter Millsom, Vice-president of the Dickey
' Cley Products Company to say a word about the future use of clays in our

aret .

MR. MILLSOM: The history of c¢lay manufacturing dates back further
than any other industry, I think; with the exception of agriculture.

We do not think of clay mahufacturing in the modern day and with the
pédern idea of plastit, but nevertheless the majority of the clay products,
that are made today are plastic and are made from plastic. This middle
western area is very fich in elay. There has been very little development
in clgy manufacturing through the areas representéd here today with the
éxﬁgption of the fire brick and refractory industry and the heavy clay
preducts such as brick, tile and clay piée wﬁich ig made by the company

I represent.

At the present time we are engaged, with & group of other manu~
facturers who make clay pipe anﬂ kinéred products in two things that we
think are ver& important. One of them is block which will be used for
radiant heating or cooling of rooms or buildings, pérticulﬁrly in small
houses. This block is a load bearing block which will be used on the
floor, in side walls and possibly in the ceiling and by passing the cool
air or the hot ai; fhrough it will air condition the air in the room. It
-is not & new thing, it hag been in use in Europs for ﬁany years, but there
is not a great deal of scientific knowledge on it at the present time °
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f:and we are getting all the information now, believing there will be a big
"poésibility for the use of this block in the post-war period, particularly

¥ {n home constructioni

The other thing that we are working on with a group of manufacturers

l of clay pipe is a clay pipe which can be used under high pressure to convey

0il or other liquids or gases which will replace critical materials in that
use. This work is being done at one of the eastern universities and I
mentign this merely because our chairman has had something to say about
research people going down to the eastern universities instead of having

it done here in the Middle West. We think there is a lot of possibility

' in it and the work on it is progressing very satisfactorily, and of oourse

- olays have many more potentialities.

MR. NICHOLS: 1I ask Joe Stephens, vice-president of Gustin-Bacon
Menufacturing Company to tell us a little bit about silica sands in glass

produotse.

MR. STEPHENS: My subject is Potentialities of Glass Products Manu-
facture. - The extensive publicity given to the development of many new
plastic materials during the past twenty yeaurs end the very rapid adapta~
tion within the same period of these materiels to products having wide
public use have served to create the impression that the plastic art
itself ie of recent birth. |

The use of cellulose thermo-plastics, cellulose nitrate (Celluloid)
and Cellulose Acetate (Pyralin) and thermo-setfing rubber and other resins
antedate the present century. Glass, a true plestic, was discovered,
manufactured and adapted to extensive use long~b§fore the Roman Empire.
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It may therefore be regarded as the first plastic to make a major contri-
bution to oivilization.

The molding end blowing of glass is a very ¢ld industry. American
inventions introduced largely the mechanicel methods of molding,.blowing
end rolling glass products and the attendent'much lower costs of manu«
feoture which made widespread use of the material possible.

Development and perfection of methods for the'production of glass
in fiber or filament form during very recenf years hes - expanded the uses
to which glass may be put to such an extent as to give the glass making
industry an almost unlimited horison. During the past ten years sales of
Fibgrglas products have edvanced from nothing to many millions of dollars
per year with the demand for products already on the market far from sated.

Since 8ilica and the other ingredients of glass are available in

g _relatively pure state, the chemical composition of the base material can

be closely controlled. As compared to other forms of mineral wools uﬁed
for insulation or as acoustical material and which are proocessed from

native rook, slhg or chat, glass wool can be much easier freed from harﬁr
ful impurities suoch as sulphur or alkali;s that attack continguous metal

bdmponents of an assembly or structure. The same feasible control of

~ochemical constituency makes possible the production of long or continuous

fibers capable of being felted into sheets, blankets or boards that are
structurally stable or spun, twisted or woven by the usual textile methods
end machinery.

fhe coarser glass fibers are produced by extrusion through multiple
orifice dies. The minute openings in the die are platinum bushed and
electrically heateds Thermostatic control of the temperature of the bush-

ings keeps the glass at oven temperature and meintains dimensional cons-
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tency of the operings: In the procuction of finar filters, from oue Lo
three microns in diemeter, glass marbles are first made from glass Tluxad
in gas fired ovens and these martles scrted frse from bubble§ and vizible
foreign matter. The ma;bles are then fluxed in small electriec ovens;
extruded and dravmn down to desired diometver while yet at plestic temp-
erature by elongating the fiber at pull away speeds fester than rate of
delivery from the extruder. The glass contained in the small marble is
sufficient for hundreds of miles of fiber.

while démmon forms of glass are normally regarded as being quite
stable phemically; the tendency of & given volume of glass to react is
amazingly increased when it is in fine fiber form as the simple result of '
the increased surface area open to chemical attack. For this reason glass
that is alkali free is used for nearly all types of Fiberglas. Soda=
lime glass has been found unsuitable and the formulas uged in Calcium-
Boron and other glass yield low co-efficients of expansion.

Qlass fibers are very smooth. .They cen be processed crimped es
well as straight but thus far not hirsute or notched as to surface. Des=-
pite the smoothness of the fiber there is o§nsiderable friotion between
engaged surfaces of the fibers as a result of what, for w ant of a better
neme has been termed the property of cold fluxing in friction.

Present large uses.for Fiberglas has been found in: Thermal Insu-
lation for buildings, railroad refrigerator and tank cars, passenger
éoaches, trucgs, tanks and aircraft; electrical insulat;ng tapes, tubings
and sheet; air, ges and liquid filters, woven filter cloth; various tex=
tile forms inoluding shower curtains, reflecting glass cloth shields for
flare parachutes, fire-proof curtains, eto.

In determination of suitable locations'for manufacturing Fiber-

glas products about the same oconsiderations apply es to other more common
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blforms of glass manufacture; abundant and economical supplies of gas
and electricity; proximity of supply of silica sand of high purity;
proximity of market for finished products.

Recent investigations have disclosed in Arkansas and Missouri sup~
plies of Silioca sand of requisite fineness and composition; Other nearby
states doubtless also have suitdble deposits,

The supply of natural gas in this erea is not surpassed by that in
any other. Supply of electric power is sufficients Fibverglas products are
of themselves low in ratio of weight to dollar vaide; but requirements
a8 to methods of packing for shipment tend to offset this. With further
progress in degign of smaller contihudua type overns ékpgcted the penalty
on decentralization of large scale operations now established will be
considerably reduced and location of complete manufaéturing units near
markets favored.

MR. NICHOLS: dJoe, that is very fine. Now will Dr, Willard Hoehn,
A581stant Director of Research of the George A. Breon Company, tell us

eomething about livestock bile for medicinal uses?

DR. HOEHN: I am going to begin telling you about bile by telling
‘& little story. In 1924 a company in Germany found it could make products
from bile which were very beneficial for medicine and they sold this pro-
duoct not only in Europe, the British Isles and in Afrioa but even in the
United States, in fact in world trade, byt they didn't have a very good
supply of bile in Europe so they bought the bile from Argentine and they
would bring the produce up from Argentine and work it up in Germany and
sell 1% over here, About 3 years ago things looked as though we were going
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?o accapt this product pretty well and companles in this country got
interested in it, too, and they wen® to Argontine and got the bile while
right out here in Kansas City at the stociyards we have guite an enormous
supply of bile. I have the figures for the }ast three months of 1942 on
the actual kill and there is something like 100.000 osattle per month, each
supplying about Q/lOths of one pound of bile. If you figure that up that
-1s about 528 tons a month and at the present time, at the present rate yoﬁ
can buy that for about $42,000,00. That is pretty cheap.

Let us take that and as we used to say "All Gaul is divided into
three parts*. Well, we will divide it into three products. We will save
the opoline acid out of that and will obtain about 10 percent on that.:

We will sell that and we will find that is vaelued at about $69,000,00.
That is not very much either. We will convert that into this product
hydrochloric acid and we will sell that and that will be worth about
$212,000. Then let us get the third product, that is oxalic acid and we
will probably get about 2 percent of that and if we take it even at 1 per-
cent we will have about $105,000.00 worth of this oxalic acid. We figured
that all ?p and that is not really a good deal of money, about a half
million dollars of value but that is just one place, where about 110,000
cattle are being killed per month and we have similar areas at Omaha and
St. Louis and I am sure there ére quite a few areas of that type. |

We have at the present time about ten groups in the United States
and Canada working on a very vital problem.whioh if solved, and it looks
as if it has been solved now, will pfovide us witﬁla compound which will .
ald us in éambating heart failure, and if we can figure this out as to what
can be obtained from these bile acids, at a very 1ow figure it will run

semething like 150 million dollars a year and that is just from the
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plant production of bile in this section.

Those are just the figures of day dreaming but we need cocperation.
We also need resoarch done in the various universities to cooperate with
us.

MR. NICHOLS: Dr. Hoehn; you are a pioneer., I gsk Bob Mehornay,
V;Oe-President of the 10th Federal Reserve Bank District to give ycu a
little short statement of the willingness and readiness of the Federal
Reserve Bank to cocperate with the research efforts in this section.

Bob worked for & year in Washington to promote business for small plants

and did a grand joﬁs

MR, MEHORNAY{ I hope that this sordid note 'of money will not be too
diétd?ﬁing. If the Arkensas fellows will secede from St. Louis we will
accept them here in the 10th Federal Reserve district and they will be
included in our program which is under way. We have elways had a good
research department in the hands of able people, but in view of the trems
endous progress which is being made and which will be made in this area

we are extending that department and dividing it into three divisions

- and will have in eaoh; a man whose name and reputation will be nationally

accepted as an authority in his line.

Of necessity our research must be restrioted to money and monetary
matters; nevertheless cur departments will be one of strictly fisocal
matters, agricultural economics and one of industrial économios.

We offer you at any point in this district the facilities of what
we are confident is and will develop even more to be an outstanding eaonomic

research department by the Federal Reserve district in which you live under
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the very able general direction of Judge Leedy, the President of our bank,
(At Mr. Nichols request Mr. Elmer Pierson of the Vendo
Company mede a demonstraticn of certain elactrical
devices by which an electric fan was started and stopped
by sound waves - a result of the Vendo Research Depart-
. mont.,)
MR. NICHOLS: Now, I ask Lee Talman, Vice-president of T. W. A

to say a word on research in Airocraft.

MR. TALMAN: Mr. Nichols and Gentlemen: Mr. Nichols has asked me
to prepare a short talk on the importance of air transportation in the
future to the Middle West Area. Mr, Nichols, who has done so much to pro-
note aviation for the Middle West, gave me ten days advance notice of this.
Ten days is sufficient time to assemble information on almost any talk but
is a woefully short time in which to condense a subject ‘of this importance
into a short_talk. It would be much easier if I might keep you here for
four or five hours.‘ |

The romance of air transportation is fascinating. It would be an
casy matter this evening toc regale this audience with romantic stores of
what aviation will mean to this generation. Our ooncept of air transporta-
tion is necessarily limited by'our past experience. Public speakers today
speak glowingly of trips-to Eurépe and vacétions in Morocco, few realizing
that these things will be sotualities in our times. The impact of this
great ecénomic feree will affect not only the methods of business and
pleasure travel, the means by which mail and cargo ere moved, but will in
themselves change the very pattern c¢f our distribution and manufacturing
methods. As our markets and methods show advanced changes, so will manu~

facturing processes come to adapt themselves to these markets.
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It is difficult to describe in detail the pctential effects of

air transpertation upon every line of business. I do urge you in your

i’rese&rch end planning to recognize at this time that sound planning must
ﬂ take into acoount the adjustments in our economio life which will be

\ brought about by air transportation.

Please understand that I do not bring you a fanciful dream that air
transportation will within two or three years replace all other modes of
transportation. I do not expect this tc happen soon! But this new force
in cur eccnomic life - namely, air transportation - will in itself gener-
ate and make possible a considerable movement of men and materialg to the
end that there will be an enormcus inerease in the total volume of trans-
portation,

The cities of our great plains &re no longer inland cities. They
are as much of a port on the ocean of the air as is any city on the shqres
of this continent. This means that the barriers of geography will no

longer limit the development of this area. The airplane will, by nec-

| - essity, oreate a greater change in the Middle West than elesewhere.

I shall outline briefly and attempt to oclassify the research probe
lems which must be met in this area, and elsewhere, in order to realire
the full opportunity for the future in aviation, To the extent that the
men of this area ocaen contribute to the sclution of these problems, so will
the leadership of this area grow. For convenience, I have clagsified
these research problems intc four general groups:

l. Engineering and technical
~( Reliability ]
problems: ( Payload
( Speculation

2.. The problems cf civie planning.
3+ Eocnomioc problems.
4, Problems relating to naticnal and

international policy.
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Some of the principle technical developments which must be solved

b dre

(é) The éirplane as an instrument of transportation has made

§ gféAt progress in rendering increasing reliable service. We still have

4 8 iOng way to go; Uncertain weether still requires the occasional ground-
ing of aircraft in order to maintain our standards of safety. The first

ja jor improvement in acronautics, which I anticipate following the war,

will be improved technical systems for blind flying. These will undoubted-
ly be materially aided by the use of radar and other important inventions
developed during this war. |

Mr. Ernest R. Breech, President of Bendix Aviation, and manufact-
urer of equipment of this type, forecasts that within a relatively short
period after the war, the necessity for the cancellation of flights on
account of weather will have vanished.

(b) The second type of techniocal improvement will be those which

tend to improve the paeyload of aircraft. <‘hese improvements will include
design changes, pefhaps like the flying wing; engines of vastly increased
horsepower, brought about by improved metals and volatile fuels. Instfu-
ments will have great improvement through the ysars.

_{e) The third type of teshnical development will be in the form

of the airplane itself in order to achieve greater flexibiiity of opera=
tions, The airplane of the past and the airplane of today haé been
1imited'to e degree by certain characteristics of its operat;on. The
airplanes of tomorrow will perform jots of many different characters.
There will bse giant airecraft for the hauling of heavy loads over great
distances. There will be the spaller and swifter aircraft, faster than

anything we have yet known, for the transportation of men, mail and
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;emérgency shipments. I expeét to see the commercial development of an
%airplane somewhat along the lines of the present day helicopter for short
% hauls. Thus, the specialized development of various types of airplanes )
Sﬂwill pley an important role in enlarging the usefulness of aviation.

The second phase of research problems that is applicable to the
development of aviation in the middlewest is the problem of oivic planning
of airports. Practically every major city is todey seeking information
as to how it can best plan its airport and commdnity development to fit
this pattern for the future. To determine definitely the precise facili-
ties that will be needed by each city and at what date is, of ocourse,
impossible. The very uncertainty of the future makes it all the more
important for each city to do such planmning as it can. It logically
follows, I believe, that aviation will go where it is best received and
xé where the facilities for the serving of its business exists. Thereforse,
to the extent that each of you participate in the civie planning of your
own communities, I say to you, that it is‘almost impossible for you to
overplan the aviation needs of your community and to the extent to whiéh
i You do the job of anticipating those needs, so will your city prosper.

Under the heading of economic problems ocame those research questions
related to routes, frequency of serviece, economic desirability of large
or small aircraft and & host of other problems related to the cost of opera-
tion of a given route. A great many cities in the middle west are realis-
ing, for the first time, that they are ports on the ocean of the air and
are immediately urging the granting of routes from their city to cther
ports of this air world,

From "Memphis to Moscow" seems to be the motto for those who would
today grant routes from everywhere to everywhere. We, in the air trans-
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: portation business, welcome route expansion as boing healthy and logical
1 in the development of our business, but it is readily possible to over-
expand the route structure and thereby saorifice frequency of service.
One maejor édvantage of air tronsportation is speed. It is corre-
lary to that general proposition, that overall net speed can be achieved
in fact only as there is frequency of service. It is not profitable nor
economical to move cargoes with great speed if they must wait for hours
or days to begin thelr transportation. To illustrate, specifically,
Kansas City may have a sufficient community of interest with one of the

larger European cities to justify a three cargo schedule once every five

days. If we attempt to set up a route which provides service only between
Kansas City end that FEuropean town, a load of cargo mey conoceivably wait
for th:ee to five days before it is shipped and then be rushed half-way
around the world at great speed. The situation changes appreoiably, if we
realize that Omsahe, Des Moinos, Kansas City, St. Louis, and Tulsa may sll
" have vargoes to be dispatched not to one but,to illustrate, five European
centers. Thus, by consolidating the traffic betwgen five important Buro-
pean cities and five importont cities in the midwest it becomes possible
to run schedules twice daily. As a consequence, the merging of traffie
and the feeding of business into dispatching centers, becomes even more
im?ortant to air transportation than in the slower formsbof shipment., It
follows, therefore, that the question of the determination of‘routes is

an economic problem for specialists. OQur solution to thio problem must

at least, initialiy, be made out of consideration of the economics of

an area and not the economiocs of single citiss.

Similarly, the engineering feasibility of lerge vs. small airplanes
must be tempered by economic cousidsration. The question of whether it
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; is more desirable to have 100-passenger airplahes or 50-passenger air-

?‘planes rests not solely upon techniocal considerations but ﬁpon economic
realities. It may be better in certain instances to have two schedules
with 50-passenger capacity each, than one with 100-passenger capacity. Ws
may find that it is economically desirable on certain routes to have one
uplane with 200-passenger capacity while on others 4 - 50 passenger oapacity.

Economics and social progress must keep pace with technical develop~

ments. Man made barriers must disappear. The fourth and final problem as
relatéd to national and international policies is the position our national
government will permit its airlines to operate in the international field.
1f there is a short-sighﬁed plan advanced that permits foreign lines to
develop where our activities will be cur%éiled, then we may by this
restriction be limited to a relatively small afeac You have heard and
read recently considerable on the subject "Freedom of the Air". This

in theory is right but in applioation must also have freedom>of rights to
land. There will necessarily have to be & plan of give-and-take with

. various foreign groups if the United States lines are to have their ocom=~
petitive place in the international piocture. Thess policies are now

being molded for their use tomorrow.

Each of these problems, technical, civié, economic and politiec
present a real challenge to any research group. If I may presume to
oriticise on much of the regearch work done in the past, too little time
has besn spent, onoe the issue hag become oleaf dut, in determining who,
when and how is to be responsible for accomplishing the job. Therefore,

I submit to you that thé goenuine research specialist of the future will
dedicate himself, not merely to the task of pure research, but,in addi-

tion, he must be an economist and statesman in determining how to make

his dreams become realities.
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The biggest challenge of tomorrow is the one of adapting the stand-
ards of scientific research to cconomic and social problems. The airplane
is the vehicle not only for the transportation of men and raterial but ocan
readily be made the vehicle for conveying research itself into broader
fields,.

The world has never had enough or good eﬁough transportation,

Ip closing, I want to thank you for the honor and the privilege of having
met with you for dinner and for having had your attention. Not ten minutes °
but three minutes as it turns cut. Thank you.

MR. NICHOLS: Thanks, Lee, the Middle West will be close by air to
the entire world. Now, we are to have a talk by our good friend, George
Oberfell, Head cf the Research Department of the Phillips Petroleum Corp-
oration, who will tell you about by-produ;ts of oil and gas. He camo up
especiully from Bartlesville to be with us and has been in our sessions all

day.

MR. OBERFELL: My subject is "Cooperation of Industry and Universi-
ties in Pstroleum Research".

(1) In dealing with all research problems the greatest desideratum
is Patience. The greatest of all the research problems is the people who
do the research, and in dealing with them Patience is not only a virtue
but & necessity. Remeber that the research workert's motto is: "Rome was
not built in & day". So the three-~hundred- and sixty-six days of a Leap
Yoar when the research department doesn't discover suything are presumably
some of the days when Rome was not built.

(2) It is worse than useless to pecint out to the research depart-
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3 ment that sales are falling, that profit margins are non-existent, and

. théit they haven't turned out a new idea for fifteen years. You can't

expect them to be interested in your beastly sordid business. They are
soientists, end you can't hurry science. It was precissly to avoid being
worried by this sort of nonsence that they became research workers.

(3) If you are going to have a research department at all, go the
whole hog and enter into the spirit of the thing. Build a laboratofy and
place in it a lot of bottles and benches. Then collect a few people from
the universities with First Class Honor degrees in Chemistry (They are
quite cheap at the summer sales). Turn them loose in the laboratory and
leave them: For a few deyz they will probably wander restlessly rocund,
sohatehing 4t the doors and howling. But after a while they will settle
down and start using glass ﬁdbihg and filtering things perfectly happily.
And you will be eble to show them to visitors, which is a nice thihg to
be able to do.

(4) It ie far better if one needs a quick answer cn some technical
problem to get e roughly approximate one from old Joe Binks the foreman,
who hasn't the disadvantages of a soientific education. Give the research
department only Big Long Term Problems and leave tha results in trust for .
your heirs.

Mr. Nichols has requested me to discuss briefly some of the things -
that may be done to effect further improvement in the cooperative efforts
of schools and industry in the field of petroleum research. That the past
has been productive is obvious to all of you who have been following recent
developmonts in connection with the war effort. It is probable, however,
that few people are cognizant of the important role that painstaking uni-

versity researches of a fundamental nature have played in the rapid reduc-
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tion to practice of new processes and the early commercial development

of new produots for new uses. Hence, in my brief and hasty review I
would like to touch on raw materials, reserves, what has been done, what
the future possibilities may be, and finally, how in our opinion industry
and university can best proceed to éffect further development of these
raw materials,

As you know, the petroleum industry has available & tremendous
reserve supply of crude cil and natural gas, both of which for the purpose
of this paper are referred to as petroleun. Proven reserves of oil are
>of the order of 20 billion barrels in the United States, w@ile the known
reserves of natural gas are conservatively set at 85 trillion cubic feet.
This volume of gas, axpfessed in terms of reserves of power or energy, is
equal to some 20 billion barrels of motor fuel. These staggering totals
should provide ample feassurance to the chemist and the fuel technologist
that an abundant réserve of petroleum raﬁ material is available to draw
upon.

‘Bocause the discoveries of the last deoade have caused the chemist
tc look upon petroleum not as a particular type of raw material but rather
as a source material'for the elsments carbon and hydrogen, it is obvious
to the chemist that the question of reserves is somewhat academic. Thus
carbon and hydrogen can be derived from oil shales, soft coals, and even
from plant life. All of these become poteﬁtial source materials for future
chemical developments in the hydrocarbon field. Of course, water and air
remain our most prolific sources of hydrogen, oxygen end nitrogen, which
are used in many ohemical reactions.

The dominent products of petroleum subsequent to the kerosene era ’

have been fuels and lubricants. The outlets for chemicals derived from
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petroleum, although large from the standpoint of ths chemical industry,
are small in comparison with owr fusl and lubricant markets.

Developments in patrolsum refining techrology over the past few years
have given us fuels with built-in potentizlitiss far in excess of the cap-
acities of present-~day engines to utilize suchn values. Marksdly improved
lubricants have likewise been developed. Eoth are the results of a broad-
er knowledge of what is required and a chemical knowledge of how.to attaip
the desired results. The extension of the cracainé process and the wide~
spread adoption of some of the recent deveiopments which you have read
so much about in the daily press, such as solvent extraction, super-
fracticnation, polymerization, catalytic cracking, alkylation, Isomeriza-
tion, and similar processes have resulted in enormous volumes of high
quality fuels and lubricants that are required for modern warfare. While
many announcements of these newer processes have appeared in the daily
press, they have not as yet been described in the current technical
literature, for the obvious reasoné ¢of government secrecy requirements.
There are, however, no reasons for assming uf this time that the ultimate
in quality of fuels and lubricants has been obtained. The progress of the

last few years is mute evidence that it is impossible for anyone to attempt

i predictions for even as short a space of time as ten or fifteen years. Who,

for example, would have had sufficient coumge of his convictions to fore-
cast the widespread commercial production of iso-octane; the synthetic
fuel material, at the time its properties were first called to the abtten-
tion of industry by Dr. Graham Edgar? It is a tribute to research and
development that the price of $30 per gallon for iso-octans has sinbe been
reduced to less than 15¢ per gallon.,

The majority of the new processes developed in recent years in the
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refining induétry have been those based on chemiecal reactions., Obviously,
the introduction of chemical knowledge in refinery technique will have

the tendency to further interest the refiners in the manufacture of chem=-
icals. Marked progress has already been made in the manufacture of chem=
icals from petroleum, and a substantial part of this has been done by
companies interested more in chemicals than in petroleum products. Striot-
ly speaking, all compoﬁnds are of course chemicals, but the petroleum
industry is rapidly beginning to think of chemicals as all of those new
produgts which are not used as fuels or lubricants.

Of chief interest ourrently in the chemical field is the synthetio
rubber development, which at one time called for about one million tons
per year, & substantial share of which will be of petroleum origin. Other
progucts now manufactured in appreciable vglumo from petroleum and natural
gas hydrocarbons include the familiar anti-freeze compounds, solvents,
explosives, alcohols, glycerine, and a veritable host of derivatives which
constitute starting materials for many other chemical products. The view=
point of chemists on these various developments is that the surface haé
barely been soratched, and that further researches will bring quick re=-
sults on the preparation of new and useful chemical derivatives from
3 petrolegm raw materials. The pbssibilities of the new field of synthetie
plastics alone offer promise of making all the other petroleum chemical
developments to date appear small by comparison. |

Lest the impression be left that the chemical field is an inimited

one so far as markets for betroleum and natural ges are coﬁcerned, we
"would like to offer a few comparisons to illustrate how relatively small

such outlets generally are for these raw materials. Thus, it was recentiy
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salculatéd that the entire pre-war annual production of wood alechol could
have been produced from a single gas well of ten million cubie feet‘daily
capacity, if near-perfect conversion efficiencies were obtained. This
meens that the potential production, if realized, from only one of our
larger gas wells would have flooded the market. Similarly, the ethyl
aldohol, generally referred to as grain alcohol, which could be prepared
from one yeards production of ethane, propane and butene, would amount

to épme 300 million barrels. Also, the butadiene (raw material for
synthetic rubber) which could be produced from the butanes annually
avallable in the petroleum industry, could result in a volume of rubber
at least five times that consumed in normal times.

The figures just ocited zerve to illustrate the relative insignifi-
cance of the volume of chemical outlets as compared with the normal fuel
and ldbricant markets. These small vﬁlumes, however, are no reflection
of the income producing possibilities of chemical manufacture to industry
and labor, for the reason that investment, operating costs and sales
prices are comparatively high.

With this presentaﬁion as a background, I now wish to disocuss the
organization needed to guide a new process into sucocessful commercial
operation. It tekes considerable manpower and time to develop new products
from the test tube to fimal oommercial utilization. The universities have
been doing and are doing muoh with research and developmeﬁt, and they are
to be congratulated for their accomplishments. They serve as a starting
i _point for practically all of our developments, because we are depending‘
upon them for the first and most important rqqpisite «= tochnical men-

power.,
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It takes a fully integrated organization, functioning under one head
;r manager, or at least under one management, to promptly and efficiently
f?develop new. processes. .The successful commercial organization needs to

? be composed of a large number and a variety of highly skilled groups

2 working together to accomplish the commonly-desired result. This includes
{ not only the research engineers but also market analysts, experts in the
; field of patent and eivil law, engineers to design and operate the plants,
‘ sales promotion experts, accountants, and a host of other trained and

Af skilled men.

i After the plant ié built and put into operation by the engineers,
it is not a commercial success until the product can be sold at a profiti
To accoﬁplish this, a vompetent sales promotion program is necessary.

? Along with this, accounting and bookkeeping are essential for the purpose
of knowing the finaneial status of the process at the end of any given
period, Any process that is developed should be preceded by a thorough
study of the patent situation. Sometimes the amount cf royalty to be

paid determines whether a process is economical. Hense, the importance
of patent rights becomes cbvicus,

At this point, I should like to make one suggestion to you university
men, and that is that a practice be made of training students in the signifi-
cance of patents along with their technical training. It is our experience
in industry that recent graduates have not been impressed ﬁith the neco=
essity for adequate patent protection of the results of their research
worke

Now in order tc show how the universities and colleges ocan co=-
operate with industry in the promotion of hew and better products, some

specific examples will be given. In the latter part of 1942 our company
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put into operatioﬁ the first large commercial plant employing the new
hydrofluorio acid alkylation process for the production of 100-ooctane
aviation gasoline blending agent. The design of this plant was based
upon discoveries made some years ago by the Phillips Research Department,
and the plant was designed end built by the Company's engineers. It so
happened that certain hasic information was incomplete. For example,

data were not available on such desirable but not absoclutely essential
itéms as (1) the sclubility of the acid in various hydrocarbons and their
mixtures, and (2) the specific heat of the acid, its latent heat of vapor-
ization and its degree of assooiati§n in the gaseous state under the temp-
eratures and pressures used in the commereial process.

Woe did not have the time and manpower to secure this information,
and of course had to proceed with the design and operation of the plant
without the benefit of such information.. The universitiecs are well
qualified and have the facilities to obtain such basic data and to do
fundamentel research in the broad sence. They are also well qualified
to originate and perfect various aenalytical methods and obtain experi-
mental data on chemical and phy&ical propertises much desired in the
design and operation cf plants embodying new processes. ,

I night cite anothsr example. We are now designing a plant that
embodies a new progcess for the manufacture of & product used in cur war
efforts. I am not at liberty to disclose the nature of the prcduct nor the
proocess, but I can freely confess that we are going t¢ build this plant
without the benefit of some useful but not entirely essential information.
In cur design we will provide a factor of safety to allow for probable
inacouracies in our estimates. Within our Research Department we call

these factors of'safety "ignorance factors", and that is what they really
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5a;e. Usually the use of an ignorance factor proves to be much more expens-
?ive than the cost of obtaining the desired information. The universities

? can remove many of these ignorance factors by carrying on the desired re-

? seardh work., You have done a most remarkable job in this connection in

f the past, but you should attempt to redouble your efforts in the future.

I have already mentioned manpower, but in closing I wish %o empha-
size to you men just how short industry is of technically trained man-
power. We need various classes of ﬁechnioal men,.including chemists,
physicists, etc. We should jointly assemble our efforts to impress upon
all interested parties the necessity for the deferment of techniocal men
now engaged in this important war work. Without these men, munitions of .
war will in faet come "too little and too late® and any post-war plamning
which we now do will have besn in vain. |

MR. NICHOLS: Thénks, George, that was a great spesch, and I am
pleased to tell Boots Adams and Frank Phillips we all appreciate your
immense help in this whole conference, and we know of no company doing
more to promote & greater use of our raw materials than the Phillips
Petroleum Corporation under your capable, daring research direotion.

Now we have one more speeker on our program who in the World War
developed mustard gas, got it out a little too late to bs used, and as
head of research for Union Carbon and Carbide Company since that time
has made 187 other products from his research relating to mustard gases,
Ernest has spent a great deal of time at the many plants of'Union Carbide
in Europe and was in BEurope whon the war broke out, was headed for Germany
but the war ceme too quick for him,

He was for over two years head of the Defense Chemical Division down

in Veshington. He, as & real westerner, has made the trip here to be with
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us and he is deeply interested in research development for our area.

Dr. Ernest Reid-

DR. ERNEST REID: 1 haven't any prepared paper because I was
busy on the farms when Clyde called me and said he wanted me to come to
Kensas City, so since I haven't anything specific to say, it means I can
probably run on about two hours.

Clyde, I know, perhaps better than anyone, the uphill, discouraging
road you travelled; the determined fight you made == almost singlehanded
end alone for such a long time in Washington to convince the defense group
that it was wise and sound to place defense plants in the Middle West. All
fﬁe breaks were then against you == the cards stacked -- eastern industrial-
ists could not and would not see it, and against tremendous odds you did
a grand job for the middle west and the entire nation.

I would like to say to you men who are not technical men that
chemiocals are often not appreciasted either in a war effort or in civilian
use. For example, it roquires over two thousand chemiocals to build e
battles@ip, it requires over two hundred to build a tank and it requires
almost three hundred to build the automobile you drive. Explosives are
-chemical products produced by definite chemioal reactions. If you want
to carry it to an extreme, everything that you do, handle gnd wear, uses
chemicals in some manner or form. Some of the c¢lothing you have on are
chemical produots,‘others have besn treated with chemicals before you get
them and that is why we have stressed the chemical industry for the Middle
West because the Middle West has all of the raw products to produce prac-
tically all chemiocals.

From agricultural products, petroleum products, coal, we can produce
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f today over 200 thouéand chemical products. Of course, most of them are
not worth producing; The list that are used commercially, of ocourse, is
{ comparatively smalli

I was born and raised on & farm in Kansas; I want to Southwestern
College; I went into chemistry but I had to go east to follow the profession
that I wanted and i£ seems to me that wifh all the raw materials available
in the Middle West that our ycung men who want to be engineers and chemists
should be able to. follow their trade in the Middle West and by the Middle=-
West I do not mean just Kansas: I mean the adjolning states because any-
thing that helps Neﬁraska helps Kansas, Arkensas, Iowa, Oklahoma and
Missouri., That is why I believe, Clyde, we should have, in the Middle West
a Midewest Research Counoil and possibly a Mid-west Engincering Councili

I think i know research men pretty well., I was one myself cne
day;'I have handled & good many of them and I say research men are a

peculiar bresed of chaps. Research men are not made, they are borni: You

f~' cannot meke & research men. He eithef is or isn't. It is like a seles-

mans You have no doubt handled a good many salesmen; I think with all

é', sales training courses that a man is either a salesman or he isn't and if
he isn't you can't do anything about it. This job of selling research is
really & selling jobe It doesn't mean that & research man or a chemist is
not a salesman. He can be.

Back in 1925 or 1926 when I was manager of a chemiocal plant in West
Virginia in which we were producing various chemicals from matural gas, I
found it was easy to produce them but it was very difficult to sell them
beocause we were producing products at that time which were unknown %o |
industry. To go out and talk tc a fellow about ethyl chloride or ethylene

glyco, he didn't know what we were talking about. He didn't know what they
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were good for and in many ocases neither did we. So we found it neocessary
to establish a sales development laboratory with research men who could

ge cut to the manufacturer and show him and tell him how to use it. That
was a selling job and from that grew a sales department headed by a Fh.D.
In chemistry, a rescarch man, and every man in the sales department was a
chemist. He came out of the laboratory. That was a new idea at that time;
now most of the chemical companies have adopted it.

There are still many\people in this country who be}ieve that Germany
is ahead of this country in chemical manufacture and technology. Having
spent almost four years in Burcpe and having been in aliost every chemical
plant in Germany as well asthe rest ¢f Europe I can tell you from first
hand knowledge that is not so. The United States leads the world in
chemical manufacture and discovery. In Europe the German is not the best
technical manzand it was a surprise to me to learn that the Czech was the
finest engineer and technical man of Europe ;nd I think it is. extremely
unfortunate that these.people‘are now in subjugetions. Ag a matter of fact,
I helped & good many of the technical men and engineers cf Czecho-Slovakia
‘get tc this ocountry. The finest industrial plants of Europo were in Czecho-
Slovakia. That, again, was a surprigse to me; I am sure it is a surprise to
meny of you. |

It seems to me that in addition to these meetings we are having
today, which are extremely useful, that it should not be permitted to go
on just & meeting, but that there should be something definite Qome out
of it, a formation of & research council or an enginesring ccuncil and a
group of you business men who can heip and guide. It should comprise Both
gchool men and private resecarch men.

We heard a paper today on the Research Institute of Oklahcma. As
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near as I could determine if was patterned pretty much after the Mellon
Institute in Pennsylvania. As many of you know, Robert Kennedy Duncan
used to be a professor at the University of Xansag; he had the idea of
research; he couldn't get anyplacs out here and unfortunately Kansas let
him get away. He went to Pittsburgh, he interested Ir. Mellon and he got
the money to back him. As the result you have tne Mellon Institute as

a going concern, which has a greater reputation in %urope than it has in
the United States. But, the idea is fundamental and because the Mid-
west missed one-time, is no reason fof them to miss it agein and it seems
to me that thib meeting today can be the foundation for e Mid-west re-
search institute of the future. It takes monsy to do it and lotg of money,
but by organizing a Mid-west research council you can prevent duplication
in your universities, you can save money. That does not mean that if you
can interest a corporation or company in your results that dup{ication

is not a fine and sound proposition; it is done in the larger corpora=
tions.

We saw here today the geological map and heard a good deal about
goological surveys. I could tell you from experience that the geological
mep that was gotten out by Kensas is one that appeals to business men
more than any other, if you can understand it, and I have suggested %o
Clyde Nichols thaf an attempt should be made to get out a composite
goological map such as the one we saw here of Kansas today covering the
Mig-west area and distribute that map to various ﬁanuf&oturing companies
throughout the United States which should be interested.

Now, this, as I say, is a selling job., You cannot sell manu=
fecturing companies by ballyhoo. You must have facts and you must be

able to back those feacts up. During the two years and nine months I
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i spent in Washington we had many reports of the Middle West wanting
f?plants here, there and the other_place, and I was amazed at scﬁe of the
? reports that came in as to why they wanted plents in various places. They
4 were all ballyhoo, nothing else. That doesn't get plants; YOu must have
facts.

The reports on your research work should be factual and I have
read & number of reports from out here as well as from other places in
which they give the results of a small amount of experimental work and the
rest of it was all filling up paper with print. You must not assume that
because you very much want a plant that you are going to get it because you
want it. There must be scme advantage tc the manufacturer in coming te the
Middle West and God knows you ha;e plenty of adventages if you prove {t
to him, but you have got to sell him on the idea.

’ Advertising is one ﬁay to interest people, through the engineering
journals, by interesting the railfoads. They should be interested of course
in freight. I have heard & number of railroad officials during my time who
have said that if we could go ahead with the chemical industry or any type
of industry in the Middle West that they wculd consider tridin load rates and
that is what we have got to have in this area in order te serve the eastern
markets or the center of the population. You ocon get it today from the Gulf
Coast because you have water transportation as & competitor and we can get
train load rates.from Texas oities, and we cannot do it from Kansas, Neb-
raska, Oklahoma, or Missouri.

I would like to mention several things that I have thought of in
the past two months thut I have been spending on the farms that we might
de in agricultural products. I am very much inmterested in wheat because
we raise a lot, Before I left Kansas I spent a year and a half on research
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i’on wheat and flour and oﬁe thing that always intrigued me was the gluten
;‘in wheat and I am still not convinced thett the gluten of wheat, if treated
‘properly chemically and physioally, camnnot have scme great industrial use.
I believe it can. ‘
I might say that the best bread I ever ate was in Ireland and I
was 0 interested in it I inquired where the flour was made and it turned
out it was made in & little old water mill, a stonse mill. I went up to
see the mill. It was the darndest locking thing ycu ever saw, ths stones
wobbled, they were dull, needed'sharpening. I asked the fellow why he
didn't sharpen them, why he didn't straighten them up. He said, "That
would spoil my flour". I believe he was right. We have got flour milling
down to too fine a point, we have taken fhe vitaming out, they go ocut in
one stream, nc one knows exactly where they go but we are eliminating all
the natural vitamins and minerals that ﬁature has put in the wheat. You
oannot store whole wheat flour at the present time becauss we don't know
hows I will wager there is some stabilizer that can be put in whéat, ground
wheat, whole wheat flour that will keep it fresh and can be stored and that
is the subject, it seems toc me, for research.
And, I understand that we can raise sunflowers out in this country.
A gentleman spoke here a while ago of gunflower oil that we used %o import
from the Near Eaxt. Why oan't we develop sunflowers of high oil content
in this area and extract the oil? I am told it produces a very fine oil
and by proper treatment can produce good varnished. We are getting estabd-
lished in the soy bean industry, but it is limited to the northeastern
part of our area at tho present time. It seems to me that possibly a strain
could be developed that cculd go further west. We have the grain sorghums

and kaffirs that can grow in most any part of the country. There is work
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going on now on the utilization of the starsh of the grain sorghums;
that should go a little further and include not only the starches and the
syrup for human consumption but also for industrial purposes.

We import huge quantities of tapioca paste. We should be able to
make some sort of starch in this country that is as good or better than
tapioca for paste purposes. |

I have always been intrigued by the milkweed, as I imagine many
of you have been on farms have been intrigued. We know that the Russians
have developed a strain of milkweed that wéll produce & good strain of
latex for rubber. It seems to me that is another thing that might be
developed because milkweed certainly grows without much trouble out here.

There are other weeds thet might be looked into, I don't know
which ones, but certainly they should be considered.

We have heard something today about rocks and various mineral
rocks of this area. As many of you know there has been developed & trans-
parent film from rock, threads from rock. That is in its initial stage
but it is extremely intriguing end especially with gypsum, as we have
here, both in Kansas and in Oklahoma, and Nebraska, to produce & strong
transparent film, waterproof, absolutely insolunle, almost impervious, as
ordinary elastioc. .It sounds fantastiec but it has besn done in the labora=-
tories with certain types of roock in the east and I say it oen be done with
the abundant rocks we have in the Middle West, but it is going to takes a
lot of research work to do it.

Some of the men today seemed fo think that this idea of & Mid-west
Research Council is new. It is not. There is a New EnglandiResearch
Council of vhich Dr. Lawrence Bass, former Assistant Director of the Mellon

Institute is head. Becauss the New England states decided that their
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future wastin research; they were losing population, the same as we are

out here, so they got together and set up this New England Rgsearch Council
with Dr. Bass to head it and it seems to me that if New England don't beat
us we better get busy, Clyde.

There was some discussion today about salt, referring to the selec-
trolytic method. - At the present time there are three methods being worked
on other then the electrolytic to produce caustic soda and chlorine from
salt., Up to the present time only one of these methods appears to be very
promising but they are still too much in the laboratory stage to be cer-
tain that they won;t work and if they work, and I believe at least' one
of them will, they will prove more economic than the eleotrolytie pro-
cesses and they sthld be apiplicable to this section because ﬁith the
hatural gas we have cheap heat and that is what you need in the processes.

We will hear tomorrow something about fertilizer and certainly low
cost fertilizer is one of the greatest needs cf this part of the country,
although I admit it is very difficult to convince the farmers that they
need fertllizer, especially out in the central and western parts of the
state. I was telling some of the men today that on one of my farms we ha§
some alfalfa which wes in pretty bad shape. I told our tenént to plow it
up and go into town and buy a hundred pounds of potash and put it on and
re-plow the alfalfé. All the neighbors think I am crazy but they have to
oome to it. I know of pleces of ground out there that have grown nothing
but wheat for 27 years. We can't keep that up. It is an educational pro-
oess and I think if Kenneth Spencer is able to go ahead with his ammonia
fertilizer in his plant the first thing he has to do is educate the farmer
end that is & tough, long job.

We heard something about chemicals from natural gas. I think I
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;;knaw a little about that; I spent 27 years on it and I will say that :
; before I left Carbide and Carbon that we had in the laboratory stage, or .:»
ﬁ some little beyond that, cver 800 chemicals that were produced from natural
% gas, and when I say natural gas, I mean the constituents of natural gas,
shiefly ethane, prdp&ne end butadiens whioh can be cracked to the un-
saturated product of bthylens and butadin. In chemical manufasture, and

I do not mean the fine chemicals, I mean tank car chemioals,'we were three
years ago producing 187, in fine chemicals we had over 200, all using
ethane, propane and butadiene from natural gas. Those same products can

be produced from o0il - they cen be proéuced from coal and research is

going on to produce those unsaturated products from coal which is diamet~
rically opposed to the work on coal up to the present time, which has been
to produce gasoline and oil ffom coal., We heard something about that today.
I spent leost a week in the Loyeten plant in Germany, in a coal-gasoline
plant; it was a half-mile wide and a mile and a half long, & solid plent.
Certainly, from & research angle, this country should be doing research
along that line. We certainly should, if énly from an informational stand-
point and at least to keep up with the world; othorﬁise we may be beaten
out some day or pay a tremendous price fo; their technique.

Another thing thet I think a group in the Mid-west should consider,
and this is not so much from the viewpoint of the technical man as the
fmanufaoturer. and that is to get small manufacturing industries in the .
small towns. Possibly food processings ocan be done in certain areas. The
menufacturing of foods, the manufacturing of small articles that go into
the oivilian economy are the ‘things I mean. That is in engineering and
finanoial study. I was going to suggest to Bob Mehornay that in their
research in the bank they probably give sonsideration to something of that
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sort and it seems to me that some sort of an organization, & combinstion
of engineers, chemists, and business men of the Middle West should cen=
sider these towns and I do net mean the Chember of Commer&a type of stuff,
but when you are talking about establishing industry in a small town you
have to consider the financial angle.

Then on this matter ¢f development after research. When we talk
about the possibility of the fubture of a Mid-west research institute, that
has to go further than the laboratory because no laboratory process is any
good until it has been through the pilot plant stage, through the engineer=-
ing stage, and from the small pilot plant of possibly five or ten gallons
a day you must go 20 times that, and that is when the commerocial manu-
facturer comes in. There seems to be some doubt existing here of inter-
osting larger chemical manufacturers in the Middle West. I do not believe
that is true; I know they are very much interested. I have been trying
Yo preach this gospel for the last three years to the chemical manufactur-
ers whom I all know and I think they are becoming interested, very much
interested, and I think the war is going to inerease that interest, pro-
viding we . of the Middle-West do not let it die.

I would lige to olose by saying that my experience in Washington,
in.spite of all the difficulties that were but in the way and the diffiw
qultiesthattthe manufncturers had in doing the job they were supposed to
do, that they have done a magnificient job; they deserve all the credit in
the worid; they dsserve all the help the Govermment could give them instead
¢f the hindrances that were put in their wey, and when you consider that
in two years the manufacturers of this country have built an arsenal such
a8 the world has never dreamed of; that we have built in our country the
world's greatest mechanized army both in size 4nd-equipment; that we are
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; building an air force greater than all the cther air forces of the world
j‘combined, and that we are building a navy graster than all the navies in
5 the world put together; we are building a Msrchant Marine bigger than
all the others, and a synthetic rubber industry greater than the matural,
and at the same time we are trying to maintain the highes% standard of
living in the world, and it has been and is a magnificient job, and I
think that we of the Middle Wost shculd be prepared tc do everything we
ban te take advantagé‘of'our natural rescurses. to interest the manufact-
urers who have done such a magnificient job in our part of the country.
Thank you.

MR. NICHOLS: Thank you, Dr. Reid. We all know you ars the red-
blcoded, twofisted type of American it takes to make an industrial picneer
in bringing into the middle west our fair share of our nation's progress.

gou have t he daring and the vision to tackle cur great reservoir of
rew materials. I know you feel we have a great opportunity for export
trade to Latin America after the wer, so, Gentlemen, it must be 'green
lights ahead' if we expeot to share in the national prosperity which is
rightfully ours. We have the finest American born laber in our‘lahd,
teday being skilled in owr war plants -- we have a great transportation
system ocomprising all types -- ﬁe have the nation's cheapest fuel; and
last but not least, we have capable, trained, rusearsh in our schocls.

\Certainly, it is up to the business men of our area to adoept your
challenge, Ernest -- to build a great }Middle West industrial area == and I
knoﬁ with all your contacts you ecan and will help us in every way. I know
you will all agree with me that the hand on the plow should grasp the hand
on the loom; ¢the hand that steers the tractor should clasp the hand of the

men in the laboratory; and the mind of the research man should mset the men
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f in the fields on a common ground.
May I ask our great friend, Ward Gifford, President of the Chamber

glof Commeres to close this mesting.

MR. GIFFORD: Mr. Chairman, fellow citizens. The first day of your
i indoctrination has been pretty strenuous. We have heard a good deal of

1 talk lately about there no longer being any frontiers and therefore a great
f‘;ack of opportunity for a continuous American ptosperity. I believe no one
f could have sat‘through these meetings today without realizing that we are

? here on the odge ¢f & great Americen frontier. You scientists who are here
% in conference,. you geseafdh men, I lock upon you ag the pathfinders who

{ ere going to peint the wdy to a 6ontinuous prosperity for us in this part

1 of the country, if you please, & perpetuation of thehigh standard o{ living
i to which we are now accustomed and from which we will not depart.

Jim Bridger of Kansas City once pcinted the path through the gaunt,
} naked Rocky Mountains end a great railroad followed in his footsteps to

; build a great empire. As by-products of his explorations, the discovery of
% the Great Salt Lake and of the Yellowstone came tc us to inherit as real

f treasures. I see your pathway just as productive in its major result; I

j am sure these by-products along the wey will be just as alluring and I want
? to pass over the challenge or the insinuation that Dr. Reid made about

] Chambers of Commerce because I quite agree with‘him. but I believe you will
’ find Chembers of Commerce of today and organizations of that kind just as
intent upon searching out the faots as are you gentlemen. I believe you

é will find the business men of this community and the other communities with
E which you are familiar, willing to go even further than that because regards
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;:1333 of the faots you gentlemen produce there must be, and I agree with
;5Dr. Reid, some sales engineering to make them acceptable to the communi-
| ties in which we all live.
£ I pledge to Dr. Reid and to Mr. Nichols and to you gentlemen the
? whole-hearted support of the Chamber of Commerce of Kansas City, Missouri,
| in establishing this Mid=West Researoh Council, an institution of which I
thoroughly approve and most cordially endorse, and I say %o you, Mr.
Nichols, that whatever your efforts may be along this line, you know,
without my saying so pub;icly, that the Chamber of Commerece is 101 percent
behind you in your efforts and in doing this we have no narrow thought of
self-acquisitiveness so far as Kansas City, Missouri is conoerned, but we
have in mind only the thought of this entire area. Kansas City's name,
its sentimental name has besen and still is "Kansas City, mother of the
Mid-west". We wish to continue to be so known and we will contribute our
every effort to make this undertaking that has been leunched here today a
final and oonclusive success.

DR. REID; I must say, Mr. Gifford, that of course 1 did not mean
‘the Kansas City Chamber of Commerce; I am quite sure that it is different
than any other.

There is one point I wanted to bripg out to the menufacturers who
are not too familiar with research. Sometimes they get too enthusiastice.
I have gone fishing several times since I have been homee I find that
in ecasting for bass I have to make a lot of ocasts and sometimes I don't
i get anything, once in a while I got a big one.. In fishing for caffish
| you have teo put on a lot of worms before you get a fish because the turtles
‘take them off and the erawdads. The same way with researchy You put out

a lot of bait, sometimes it is pretty discouraging and you feel like not
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ffishing in that hole any longer. But, keep on fishing sometimes you will

ﬁﬁatch a whopper, 50 I say to you men who are not too familiar with research,

‘{don't expect magia. Research is not magic, it is a lot of hard thinking,
kit is & ‘lot of hard work, nothing else, and just remember if the research
i department doesn't come through when you think it should, go fishing and

| then start thinking about them.

MR, NICHOLS:{ I want to apologize for not having the timg to call

{ on Dr. Roy Cross, who has been a lot of help in bringing this conference

here, and who has been sitting with us; and there isn't anybody's help
that is more valuable then Dr. Roy Cross,
(Thereupon the meeting adjourned.)

Tuesday, June 8, 1943, 10 o'clock P.M. Hotel Phillips

MR. NICHOLS: We have one more subject we ought to finishjy Dean
CarSon, pf Oklahoma University, Head of the College of Engineering, "Wer
Plants and Their Conversion to Post-War Industry".

DR. CARSON: Oklahoma appreciates being invited here. This subjeot
that has been given to me is rather broad and I have no définite ideas
about it, I have some general ideas. I think this meeting is an excellent
ldea; many of you have expressed the same opinion.

My business as an.eduoatioﬁal administrator is a promotional one to
a oertain extent, certainly as far as research is concerned. I am closely
in touch with the research at the College of Engineering at the University
of Oklehoma and I wateh it with interest, and I want to say that any men
who goes into resecarch can go in‘mora or less with a selfish motive bocause
if he is attacking a problem thaf should be attacked, he is not only pro-
moting research in industry buf he is also promoting himself., We have had
many oases where men lave spent from 2 to 3 years on a research problem
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iéand geined national recognition and from a job as a member of our staff
?has jumped to double the salary we could pay him.
{ Mr. Nichols brought out last night that far too many companies look
f to the universities and colleges of the east to do research for them.
Thet is very true. About five years ago the Amorican Society of Mechanical
Engineers decided to pramote an intensive research program on the mater-
ing of viscous fluids. It is easy to meter water and oil but when it comes
to viscous fluids there are many variables that you'just cannot meter in the
sonventional way so the American Society of Mechanical Engineers, the fluid
meters committes, with headquarters in New York decided to go back tec an
eastern school. I heard about it and a group from Tul;a sent me back east
and after arguing for a number of days we convinced them that research
could be done in the Middle-West as well as in the north and east. We
have completed some 45 thousand runs on this set-up and the American Society
of Mechanical Engineers has spent I think 32 thousand dollars on the set-up
that we designed, that is the university pecple working with men of the
industry and we are going to continue with this work but we have certainly
disccvered many thingse As you know, the typical method of metering oil
is to run it out into a gauge tank and run & stiock dowﬁ an&-gauge it., 1Ir
the stick is not straight and you don't gauge it right the argument is it
will d&erage aut gll right, but whenever ‘you run oil into a tank you lose
some of the percentages and in some instanges it will run from 3 to 8 per-
cent and that is quite a loss of a natural resource that is as difficult to
produce as oil.

On this subjeot of conversion of war plants, I have been told that
dufing the first World War somo 39 thousand post-war plans were developed
by the Federal agencies, the State agencies, muniocipal agencies, Chambers
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ilef Commerce, civic organizations and the like. Then on ﬁovembef 12, 1918,
r‘ when the oontraoti.ng agenples of the army sent out hundreds of telegrams

: cancelling ocontracts, men came back to wofk the next morﬁ{ng and found

b that the plants had been closed down, most of the plans brokes down. They
hed not considered all phases of the work. I am not saying this from

- actual experience, I was over in Frante af the time, but I have been told

that there were chaotic conditions and great uncertainties, things were

':‘unsettled.

Industrialists who were putting their plants into re=tooling them
for the manufacture of domestiec or consumer goods in general didn't know
. how to astimate phe demands. They knew pecple had made money and people
‘y had money and people were spending a iot of money so their estimates for
the demands in most instances were high. They re-tooled, that cost money;
they staffed their plents and started to work. The first thing they found
in quite a few industries the market was flooded so ancther lay~cff resulted;
around 20 percent of the personnel was laid-=off. The remaining 80 peroent
realiged that the business of working wes serious, that thet hing of holding
& job was serious and while they had been used %o receiving high wages
during World War I and not working toc hard, they pitohed in and indreased
the working efficiency and the 80 percent productd as much as the original
100 percent had produced so this resulted in another lay-offs It took quite
a while fo? things to become stabilized and groups like tHis must work in all
directions, not only from the standpoint c¢f research, to use our natural
resources %o the best advantage but in some sort of business bureau re-
gsearch or something of that nature, because other people have ideas, too.
After the first World War many now companies, well financed, just

went broke. Well, that is not a healthy condition; we don't want that %o
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f heppen in this section of the country where we do not have large indus-

' tries with reserves of manpower agd money to carry'through. We should

i act as a guiding body so far as business is concerned and certainly in
our business research we can determine the demands not ohly in this ares,
but as our products become better known and our trade areas expand, the
business bureau of research could give us that information.

The same things that haﬁpened after'Wbrld Viar I could happen after
this war but I hope we profit by the experience of the lest war. As you
know, we are really fighting two independent wars, one with Germany and
Italy and the other with Japan. According to what we ars led to believe
World War II will end first, that is the Europeén war, so we will ease
back into the productioh of civilian goods in two or more stages and that
should assist a great deal if we make mistakes in the first stage, we
certainly should profit by them because we won't have a span of 20 years,
and should be able to overcome those mistakes and reduce unemployment to
& minimum in the change~over period.

Another thing, in World War I the manufacturing companies more or
 less picked up where they left off and used the same manufaoturing methods
with some improvements and menufaotured the same materials, the same pro=-
duects. This war, as you know, has brought out numerous scientific dis-
ocoveries, as a result of research, and the development of numerous new
materials and we are looking fofward to the use of these materials. If you
read the magezines, our living will be revolutionized through television
and other things that are going to be developed after the war. An old
experienced concern that has been working along ﬁhe lines in war industry,
naturally with the experienced personnel and laboratories and research
departments, can go into the manufacture of civilian goods, using the new
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Eitechnique and new materials much easier than a new toncern established

f out in this part of the country, so we will be handicapped in that
€ respect.

The consumer is going to expect much more than we can produce from
‘f an economic standpoint, from an engineering and development standpoint,

: although I do not think there is enything impossible but. the average con-
sumer is going to demand more than we can produce. We will be using some
products that will be inferiorj it will have certain characteristics
which look nice, but it won't naturally be durable, so we must be care-
ful on what we go into. This period we will go through after the war

in using new materials and new methods will be more or less a triai pe?iod,
and as I said before, the companies who have had the experience can go
through the trial better than the companies who havo not had the experie
ence.

Now, this proposed Mid-West Research Association can be of a
great deal of assistance, not only as a pure research body but as a busi-
ness bureau. In manufacturing a product you want & re=sale, it has to
be a long time proposition aﬂd the person who buys must remain sold after
the product is delivered and that person will act as a salesman for you
afid you will get your re=-sale, but if the person is not satisfied, then
we know re-sales will be difficult.

Anything that ocarries the stamp of approval of the Underwriter!'s
lLaboratory we know iS safe to operate and we have confidence in that
stemp of approval. I know many housewives who, when they are going té
buy somethihg. if .they find it has the stamp of approval of Good Houge~
“keeping they think it is all right. If we had, in this Mid-West Research
Association, some sort of proving ground laboratory, not necessarily in
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; one plage but socattered in various parts of‘thé country == I do not mean
{ to create a monopoly, that is not the idea, bubt something to heip the

; ﬁanufacturer and in turn help the consumers in the Mid-West, I think it
F would be a step in the right direction. '

We talk in terms of decentralization. I think that is what we
want to do. A lot of people when they think of converting a war plant
think of using that enormous plant for some large industry. In some
instances where you are close to a natural resoufcs and can use thst
natural resource, I think that will be all right, if you could use the
space thaf is available in the war plantsg, but in the case of one of
these large airoraft assembly plants, for instance, I understand they are
around three-quarters of & mile long and have considerable breadth which
means there is é lot of area there. While we hope that the aircraft
industry will continue to require those plants in peace time, suppose
they don't. It would be impossible to imagine any sort of an industry
moving into a building of that size and start producing gomething unless
it is as lhfge as an airplane.

When prohibition went into effect the breweries were faced with
a shut-down. I know at the Schlitz plant, an enormous plant in Milwaukee,
there was a great deal of talk about the high taxes they would hafe to
pay, but instead of shutting down they didn't go out and try to fit some
other large industry into their plant, but they brought in smaller indus-
, tries « they had the processing steam = they had the heat - they had
ventilation - they had refrigoration, so they brought in something like
400 small undustries and hcused theﬁ in the plant. The Schlits people
operated that plant as a utility. As these industfied which ﬁere located

in the Schlitz plant outgrew their loéation. they either constructed a
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; new building or moved into existing large quartafé. That same thing} a
% new type of utility could be developed in this area, not only by the use
of war plants, but even by building larger factories than would be re;
quired by any one plant. That would have an advantage in that you could
have your centralired aif conditioning unit and things of that sort.
Quite a few people think that you must have manufacturing plants looated
in the north and east because of climatio conditions. We know & men can
work longer hours with less fatigue in cooler weather, but with air con-
ditioning cf the proper type;, we can carry on with ouf manufacturing in
the mid'west the same as they can in the north and east.

With all of thoso things it is absolutely possible to develop
indu;tries here. Lot me say, Mr. Nichols, our research agsociation can
do much more than basic research. We should develop; as Mr, Nichols is
trying to do, an outstanding fechnic&l lib;ary in this seotion of the
country and we can work that in with our ;esearoh association.

I certeinly appreciate the privilege of coming here.

MR. NICHOLS: I think you fellows will all be interested in knowing
that three of the five trustees in charge of this 6 millien dollar bequest -
vhich has been left for the liﬁrary ware at our meeting last night, and
I think they were very much impressed, and we are hopeful that it will
finally be concluded that a very large part of their library can be
devcted Yo a real research library.

Under the Will, this library would havé to be loocated in Kansas
City, and any of you who want to write me a strong letter on what you
think its value would be to the educational institutions to have nearby
such a library, and also your opinion on how much it would be worth to
private industrial research men in this area, I would be glad to have you
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. write me such a letter and I will file those letters with thts Board of
Trustees,
Dr. Green from Kansas State is going to talk on starches,

DR. GREENi&: Mr. Nichols, you already know how much we appreciate
your leadership. About 7 years ago, Dean Call, Dr. King, and I think Mr.
Throckmorton surveyed our crops and decided that the best material to
which to devote.our research work was the sorghum grains; they have very
distinct advantages. They grow at the time of year under conditions which
rather effectively prevent wind erosion, the blowing‘of the dust, they ht.
are drought resistant, they give relatively high yields as compared with
other cereald,, and in addition to that they have the very fundamental adve
antage of producing starch in the grain cheaper than can be done in corn
or wheat, and that one point I think is the major thing upon whioch our
whole project is hinged. There has been experimental work going on at
Kansas State for some 6 years; Dr. Barron in the Chemistry Department
has done some excellent work on the chemical end of it and I have been
fortumate enough to be working on the engineering phase of the problem.
The grains have essentially the same composition as corn; that does not
mean I am setting up corn as an ideal or anything of that sort but merely
as & basis. It will run about 65 or 70 percent starch, so the major
portion of the material is starch; the oil fat content runs 3 to 4 percent,
the proteins around 15 to 16 percent and I think there has been enough
discussion ih.the last few days on the possible materials which ocan be
made from starch, protein and these vegetable oils that it is hardly nec=

essary for me to take time to go into that.
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Most of our work has been devoted to the processing of the grains
for starch. We have done some work on the fats and cils and & little
on the protein material. We have studied some fourteen different varie-
ties which eoconomists selected for us as representing the entire range
of sorghum and in addition to that we have worked on four orosses which
have been developed by Mr. Swanson at the Fort Hayes Station. One of
his orcsses was cleota red which perhaps is one of the best -- I would
not want to go so far as to say the best, but I think it ranks véry high
as the source of the wary starches which are a replacement for the tapioca
and cossara starches which are no longer possible to be imported. They
used to come from the Dutch East Indies, primarily Java and I might say
the Netherlands Past Indies, and now the research board in Washington
is very much interested in this waxy cross of Mr. Swanson's with the
idea of taking it back to Java. I do not think anyone thinks they can
replace cossara starch, but I understand it is possible in the Island of
Sumatra, in soﬁe of the drier areas to raise the sorghum and Mr. Swanson
seemed to think there was some possibility thers.

This ocleota red has very definite coloring matter in it.and we ocan
ﬁake a light colored starch from it but it is more difficult and requires
a great deal more care in‘procéssing, but this oross has the desirable
milling characteristics of the white grained keffirs and the starch has
the properties of the wexy tapiooca, cossara type starch,

We feel that we have the processing problems quite well solved on
a small scale, and one of the most encouraging things about it is we
have found as we have worked upward from batches of about 6 pounds up to

200 pounds that the quality of our starch has improved which is a very

hopeful start.




We have been getting yields up as high as 58, §9 and 60 perocent
of &tarch, that is dry starch on the dry weight. The yields from sorn
run from 50 to 60 percent by weight so on our relatively small scale work
we are get£ing yields of e*actly the_;ame general order as those that are
obtained in processing corn.

Dr. Barron of the Chemistry Departmeht has done some very fine work
on characteristics of corn and has developed an apparatus in which I have
the greatest confidence; whicﬁ will distinguish between these different
types of starches and that is something that has been relatively difficult
to do previously, and it is ahite evident frdm_these different varieties
and by the proper processing conditions, thaf we can make starched which
will give paste of high visdosity, low viscosity or any intermediate vig=+
cosity that is desired. We know definitely if we tredt it in one manned
we can got & definitely higher or lower viscosity paste, as we may desire.
Wie cannot do that in an absolute quantitative meanner yst, but we are very
hopeful that with a little mors work and with even a little more of the
faotors that affedt these properéies that we wﬁillbe eble, you might say,
to put the Meight ball" in the corner pocket and call our shots ahead of
time. A

MR. NICHOLS: You haven't brought out the faot that General Foods
is quite interested in that.

DR.. GREEN: That is right, they are interested in the material pri-
marily from a food use. Generél Foods is interested only in that pare
tiocular type of starch.

MR. NICHOLS: I have been corresponding with Clare Francis, President
of General Foods. They have nineteen plants and he promised me 2 or 3

years ago that when the war was over they would consider a plant out here;
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3 that is before they had starch in mind. I know Nobraske has been doing
some very good work and General Foods have had their research men up there.
Francis is prétty much concerned with the acreags that would asvailable.

DR. GREEN: As I recall I believe the yield was about 2 million
bushels in Nebraske and between 20 and 25 in Kansas, and about 8 million
through Oklahoma, and down through that Panhandle district in Texas.

I have just about three pointsAI went to make. The things I want
to brihg out is that the starch can be grown che;per in sorghum than in
the other grains. There is a wide variety of sorghums; we can make
starches of a great number of different characteristios and general prope-
erties. It seems to me it would be highly desirable to process the sorghum,
not the waxy, but just the non-waxy sorghums for starch rather than to
shift to a great deal more expensive material like wheat.

DR, CALL: May I supplement just & word about the cleota club red?
I think we are all in this section of the counfry greatly indebted to Dr.
Stausled of the University of Nebraska; he really pioneered with the
cleota and they raﬁ into the difficultyvcf the coloring matter which was
soluble in water. That led to look for other waxy endosperm types and
Dr. Swanson at Hayes is partioularly interested in the genetics of how
the waxy and the ordinary type in-breed, and we did some work at Manhattan;
the General Mills became interested, the labcratory at Peoria became inter-
ested and they found they could get a perfectly white stafeh from ﬁhis and
immediately General Foods became interested. We have sent seed to the
experiment stations of Arizona and Southern California and that erop is
now growing and if will be harvested either the latter part of this month
or fhe fore part of July, and another crop will be planﬁed this summer

to be harvested in November and December, and that is being grown in
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Southern California, In Arizona and in Southern Texas, and that will
supply General Foods with a ressonable quantity in our area.

They have also got another variety in Texas which was produced at
the Lubbock station, which, like the cleota, is not absolutely free of
coloring matter, but is better than the cleota, and they are growing large
quantities of that so there is going to be from those sources this year a
fair supply, but from the seed that is now being grown, we will have for
planting in Kansas next year an abundance of sesd so I think from that
time on we will be ahle to take care of that kind of starch.

DR. PRICE: I would like to ask a question. The question was asked
last night or suggested that a specifioc appropriation had been made in the
State of Nebraska for that type of research.

DR. CONDRA: There were special appropriations for that, but fhe kind
of work you have been carrying on so well was suggested and an appropria=-
tion of $100,000 voted. The Governor vetoed that but we have a $30,000,00
appropriation for this work and it will be carried on.

DR. PRICE: For starch as well as other things?

DR. CONDRA: Yes, and there are many others that could be mentioned.

MR. NICHOLS: That is a very importent thing to cotlaborate on. Let
us exchange bulletins and know what we all are working on.

DR. SEATON: I think this illustrates the 1mportan;e of the coopera-~
tion of ftesearch records in different fields. This illustrates sh advant-
age‘of research work in organizations that are quite diversified in the
character and qualifiocations of their men. It is & very common practice,
even wifh the large research industries such as the General Electric Com-
pany to farm out to the colleges and universities that have these diversi-
fied staffs as part of their research work. I was talking recently with

~1l4l=-




the director of the lamp development laboratory of General Electric in
Cleveland, who is one of our graduates and has the responsibility for

the development of all lighting matters the fluoresoenﬁ lamps and ell
these new developments that have been made in the last 20 years and he told
me & very large part of their research work is farmed out in this way.
Notwithstanding that, they have one of the best research laboratories in
the United States, so I want to take this opportunity to indicate that
even if the industries have these research laboratories there is much

work which the colleges and universities can do 4o supplement and to co-
operate with industrial research laboratories.

You mentioned yesterday morning, lr. Nichols, that these industries
are sending their research work to the eastern states and many of them are.
On the other hand, we have had certain research projeots for the last 10
or 15 years for a oompany in Boston so the people in the east are recog-
nizing our ability to oarry on their work while many of those in this area
do not recognize it. I think there should be many more of these research
fellowships and these research investigations which are being sent to the
east should be sent to our own institutions in this area.

MR, NICHOLS: I certainly hope that is one thing that is going to
come out of this council,

Now, let us get into the soy bean. Dr. Call will tell us about

the industrial uses of soy beans.

"DR. CALL: I do not know of any subject more intriguing to talk
about in connection with industrial research than soy beans. The economic

value and the importence of the soy bean crop in Amerioca is proven. In
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about a decade, the last 10 years we have seen this crop which was almost
unknown at that time inoreased to where we produce on the farms of the
United States over 200 million bushels last year. There is no other crop
in the history of this country that has inoreased as the soy bean crop
has increased. There are & good many reasons for that but there seems

to be two outstanding reasons, one is that the central west was waiting
for a crop that would take the place of oats that could be handled with-
out equipment and the soy bean crop came in. You see, as our horses passed
out, the demands for oats decreased, it was an unprofitable crop ahd éhey
were looking for something else. The soy bean came inito replace the oats
in the rotation of the mid-west farms.

Another factor is the inorease in the industrial mse of this produoct;
it gave a market for the crop as the acreage increased and I think we nust
give credit for that to research; research in the industry such as the Ford
Motor Company and the research in the laboratories of educaticnal institu-
tions, research by the United States Department of Agriculture, and I want
to pause right hero to give particular credit to what we call the Bankhead=
Jones Regional Research Laboratories on soy beans, which was authorized by
the Bankhead-Jones Act of Congfess. Under this aoct this soy boean 1abor£tory
was established at the University of Illinois at Urbana in cooperation with
ell the egperimental“states of the United States with the exception of
Arkansas. As a result of that work and the work of other researchers we
have developed a market for soy bean as rapidly as the‘farmers have in-
oreased the production of the crop. '

I want to speak now not so much about the value of soy beans as aW
industrial product of the whole area, but particularly the question of its

valus here in the Kensas City area, that is, in the states represented in
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i this oonference. I think when we consider the use of a product for
industrial purposes, other things being equal, the value of that erop is
going to depend upon the cost of production and I think we can expect to
§6e many crops utilized for industrial purpbseé in those territories whero
it can be produced the most economically. :
. When we consider agricultural products in this territory, in which
this territory excels from the standpoint of economical producfion, there
are a number, most of which Dr. Reid mentioned'last evening, He mentioned
wheat and I put wheat at the top of the list of crops when it comes to the
matter of our being able, in this territory, to compete with other sections
in the production of wheat. We can produce wheat in this.territcry prob-
ably more economically than it can be produced in any other section of the
United States. ’I place sorghums second and Dr. Green mentioned the fact
that this territory can produce sorghum economically and it has been pro=-
ducing sorghums in the past for the market at a less cost per pound of
carbonhydrates than a corn section has been producing c¢orn, because if
you will look over the cost of 100 pounds of corn on the Kansas City mare
ket . for the last 20 years and the cost of 100 pounds of grain sorghum,
you will find on the averége the cost of a 100 pounds of grain sorghum
on the Kansas City market has been aﬁout 10 cents a hundred less than
corn. I think if we begin to utilize these sorghums industrially that
that differential will disappear; then it will come Eack to the territory
where the farmer himself can producé a hundred pounds of carbohydrates
most economiocally, and with our power equipment and with our cheap land
aﬁd with the need we have for diversifidation in western Kansas, I think
we will continue to produce starch sorghums as economiocally &s they can

be produced in any other part of this country.
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I want to say just a word about alfalfa. I put this orop ahead of

% soy beans. In 1915 Kansas was growing a million and a half acres approx-
imately of alfalfa - we saw that acreage decline to & third of that acreage.
Why? There are a good meny reasons but one reason was that with the opening
of the Panama Canal they brought alfalfa around by water from California
into the southern states which had been our market and we could not com-
pete, with our freight rates on alfalfa down to those southern markets and
we lost our market. Now, with the dehydration of alfalfa coming in and
with our ability to produce alfalfa in this section as economically as it
can be produced in any other section of the United States, I feel we have
again a wonderful opportunity with alfalfa as an industrial crop.

I am talking about other crops than soy beans because I think they
should be emphasized in this territory ahead of soy beans.

MR. NICHOLS: They grew a lot of soy beans down around Bmporia
“at that crushing mill. How did their returns turn out as compared with
the other orops they replaced?

DR. CALL: We do not have any record of that; as far as I know there
is not any record of how well that crop has replaccd, say oats or corn or
whatever orop it was, but evidently reasonably well last year anyway be-
cause last year was a favorable éeason for soy beans but we cannot hope
in Kansas to produce soy beans in competition with the best soy bean
growing territory i£ the United States. I do not mean by that wo are
not going to produce soy beans. We are - we just haven't got enough
orushing plants to utilize the beans and supply the needs of this state,
but nevertheless I think anybody going into the industrial use of soy
beans must recognize that we are not really, in Kansas at least, & real
low cost producing territory for soy beans. We are going to produce them
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end we are going to produce them in competition with other sections, but
we are always going to be at just a litfle disavantage and I think we

must recognize that there are going to be years when the crops will fail
her- e when it will not fail in the heart of the corn belt because I would
say, if you want to find where soy beans should be grown, look at the map
of the United States for corn and in that territory where corn grows the
best, is the territory where the soy beansdo the best and we are cn the
edge of the corn belt. In the meantime, the ecastern part of Kansas and
Northern Missouri is going to continue to grow soy beans and I think
industries depending on that crop must recognize that certain seasons,

et least, they will probably have to go back east for some of their beans
for orushing, but when they have to do thatvit is going to be years when‘
we need surplus animal feed cut here and they didn't bring ﬁhem out here and
crush them and have soy bean meal, so there won't be an entire loss because
they will have the freight rate on that feed out this way. I think if we
don't over=-do the soy bean business we can compete with the center of the
corn belt..

MR. NICHOLS: MNr. Lord down at Emporia claims soy beans will stand
floods very well, I am anxious to hear from the farmers. I think it would
be interesting if we could get some actual experience from the farmers be-
fore we urge soy beans too much.

DR. CALL: We are getting. an ebundance of information from farmers
about soy beans and we have had it from our expe£imenta1 stations for years.
Many people think that the soy bean is ‘a new crop. Dr. Shelton, who was
Professor of Agrioculture at our institution for 50 years went to China and
came back very enthusiastic about soy beans, and the next year he had a

orop in on the college farm but we are not ready for it yet.
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MAYOR GAGEs I think Dean Call is precisely right about his ranking
of crops that are suitable in Kansas. I have found it that way in my farm
operations. You might, however, have added Arkansas. In the rioce belts
you hﬁve some very good soy bean producing areas that I think are supple-
mental to the crop growing in Illincis. Wheat first in Kansas, sorghum next,
alfalfa next. }

I had an argumont here within the last two or three weeks with Chester

Devis cn that. In order to ellow increased acreage on corn they.were trying
%o force soy beans on farms when they were not suitable for production.

MR. NICHOLS: I ask Dean Miller of ths College of Agriculture of

Missouri University to point out some promising agricultural developments.

DR. MILLER: I am going to speak on sométhing about the organization
of agricultural research from the standpoint of the land grant colleges.
Agricultural experiment stations wefe founded a long time ago; as & matter
of fact, our experimental station at Columbia has been in operation 55
years, practically all these experimentel stations have been established
over a half century so that our history is an old one, it has been going
& long time.

Originally we talked so much about productiona nd improved tech-
niques and increased returns per aocre and all that sort of thing, and
that is where we put most of our effort through all these years until
the time came when we had surpluses of these crops and then the old
slogan of trying to grow two blades of grass where one grew before came
into ill repute. However, we are coming back ncw and we are doing every=

thing we ocan to inorease production.
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“rwait € say just one word about the organization of agricultural
research in connection with our states. These éxpériment stations are
‘supported both by Federal and state funds; the Federal funds are allo-
cated directly to the state under direct Federal appropriation. The
money is expended and accounted for entirely in the state; however, there
is an office known as the Office of Eiperimeht Stations in Washington
which has general supervisioﬁ over the general‘expenditure of these funds
and mos§t of our projects set up in agriculture must be approved by this
office. That brings a fine example with reference to co-ordinated effort
and cufting down duplic&tion. They know the work that is going on every=
where and by that means are able to coordinate the work and prevent dupli-
cation.

Then there are certain other types of research in which we work
with the Depﬁrtment of Agriculture. One of these Dr. Call hasg mentioped
has to do with this so-called Bankhead-Jones laboratory. This Bankhead~
Jones Act provided funds not only for the experiment stations but the
Department of Agrioulture for carrying out certain types of experimental
projects in cooperation with the state and there are a whole group of"’
those scattered over the United States, not only in the soy bean labora~
tory, but swine breeding and pasture experiments and so on. These are
all laboratories set up in cooperation with the states and under direct
Federal grants.

In this particular region we have an organization of the directors
of the north centrel experiment stations of twelve states and we mest
three or four times a year. We were over in Peoria about a month ago.

At these meetings we talk over our problems and attempt to coordinate our
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efforts so as far As the agricultural experimental stations of the country
are concorned, coordination is pretty complete and duplication, while it
exists, of course, is not serious, and this organization has been working
very satisfactorily and continues to work satisfactorily.

I want to say a word with reference to the relation of this re-
search to the farmer. You knéw the farmer moves slowly; he always knows
a lot bettef then he does, just like the roest of us, and it takes time for
him to adopt the various practices which are determined as good by the
experimental stations. However, there has been a tremendous development .
of good practices in the last generation, particularly, and the big food
program we have on now is reaping the harvest of all of these investments
end investigations of the experimental stations and the farmers are making
use of them. The men in industry may not understand but we have in these
land grant colleges not only experiment stations, but we have extension
servioes and it is’the business of the extension services to carry this
material from the experiment station to the farmer so we have a big
educational program going.

As I say, fermers take up with these things somewhat slowly, but
I understand in industry it tekes ordinarily 10 or 15 years to get any
new thing on the market. Farme;s are not much slower than that and now
during the War Emergency things move pretty rapidly. Our extension serve
ice 1s working 100 per cent or practically so on war projeéts; our experi-
ment stations are working on war projects and we look at every project,
its rejeotion or approval for the next year from the standpoint of its
contribution to the war, so that is something about the way these agri-
cultural experiment stations work.

I did want to talk, Mr., Nichols sbout some of the results of
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research that has tgken place during the year but I haven't time. You
all know what hybrid corn means to this country and the improvement of
cotton., You know in Missouri we have four cotton counties where the
improvement in cotton varieties are now bringing in three million dollars
more annually then the varieties which preceded them. We have a pasture
program developed in this state, mainly through the college of agricul~
ture which had & profound influence on this new crop we have heard so

much about in Misséuri, the lespedeza which has been a tremendous foroe
in developing this pasture project. We say that the increased net income
to the farmers of Missouri now, that normally was 12 million dollars, at
the present time is around 25 million dollars; that is about two or three
times the amount of money that the Fgderal Government asppropriates all
the states for research of any project in one state, so you can see what
some of these things may mean when they are properly developed,

I want to oall attention just briefly to the regional laboratory
~ at Peoria dealing with the products from agricultural orops. We have fouf.
as you know, of these large regional laboratories; they are commonly called
" million dollar laboratories; they get a million dollars a year appfoximately
for their support. We directors ure invited over toc Peoria and they tell
us about their work and they are making real progress. In the early days
I.wa§ pretty pessimistic about the results of these large laboratories,
but I have changed my mind; now they are working pretty largely on war
projects but they are doing & great deal of very fine work.,

Now, just a few things about ths post-war. I think the war has
had e very important influence on the whole agriocultural situation. Every

war, while it has its evils, has its benefits. The farmers in all states

e B ~

i - have learned to cooperate as they never did befors. In Missouri we have
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about 90 pereent of the farm land in cooperation; that is tremendous when
you come to think about it, getting the farmers all working together and
that is going to carry over and we will have better cooperation and I think
agriculture is goiné to be much more highly regerded; the oity people are
beginning to realize that agriculture is important.

We are interested, too, in maximum productiqn. We have a com=
mittee at the university and I suppose they have them other places. All
of these states are working on a plan to see just how much each state could
produce under most favorable conditions of soil used to the best advantage
and every opportunity taken of the things that we now know, Just how far
we can go in production is a very important development. Under the AAA
program in 1944, the bars are going to be thrown down and the whole thing
is being set up with the idea of giving proper nutrition for the peopls
here, for the army, the navy, and for the people we have to supply over
seas. That is a very important thing I think and this wide spread develop=
ment of new techniques which the farmers are now adopting is going to carry
over into the post-war world. There is going to be a better development
of fertilizer and'there are a lot of other things that I would like to
mention but my time is up;

MR, NICHOLS: I just wénder if we first check up when we start in
on ressarch on soms projects to soe how far Peoria, for instance, is going,
to be sure they haven't already covered some of the things we are working
on.

DR. MILLER: Peoria is very interested in having people work in
cooperation with their experiment stations.

MR. NICHOLS: Do our university men keep in touch with them?

DR. MILLER: I must admit not all the universities do thet.
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DR. REID:’ You mentioned the time to get something into operation
through the laboratories. I think most chemical companies consider &
fair average 7 years from the laboratory to plant production; that is
‘a very good average.

MR. NICHOLS: Seven years is not very long in the life of a country,
anyway, it seems a little discouraging when you first think about it.

We will no'whave Dr. King's discussion onlthe'potentialities of

dehydration.

DR. KING: Chairman Nichols, you know how much we appreciate your
calling this conference. We have been interested in dehydration pro-
cesses at Manhattan for a number of years and have, in a small way, been
associated both with Mr. Small and his company and with the Cerop hyl
people. | '

When I use the term dehydration I am referring not to the old
system of drying as has been done for ages in the preéaration‘of fruit
products, but to the use of artificial sourées of heat that outs the
moisture content of the prodhct down far greater than you find in just
the drying process. We are now cptting down food produqts to a moisture
content of about 5 percent.

Our interest in dohydration has been greatly intensified in the
last few months by an appropriation made to the college by the Kansas
Industrial Development Commission for the establishment of what they term
e gehydration laboratory., That laboratory, as set up, has certain func-
tions to perform as direotéd by the Gommission and one of those functions

is the design and construction and operation of various types of}dehydraﬂ'
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tors, dehydrators that may be used for home purposes or community pu--
poses or for commercial uses, and inasruch as the subjeot that Mr. Nichols
assigne& me has to deal with the potentialitieé of dehydration, I shall
not take up your time by a discussion of any of the designs or operation
of dehydrators, but rathef confine my remarks to the future possibilities
of the dehydration potentialities, generally.

Dr. Gre;n and I just recently came back from & Government confer-
ence held at the Western Regional Laboratory in California where for 9
days we had six men appear before us lecturing on all the various phases
associated with dehydration, and I came away with pretty much of the con-
cept that until much more information has been acquired, this home de-
hydration business is going to be rather péinful because actually when you
dehydrate & peruct'you are dealing with a very complex operation.uuc It
is very unlikely that any housewife will be able to properly dehydrate
food producté by the use of these cheap homemade dehydrators that run all
the way in cost from thousands of dollars: down to $29450, that use maybe
one burner on & gas range, but pérsonnlly I am very much convinced that
there will be a lot of sad experience come from fhese home dehydrafors;

The community dehydrator is a dehydrator that will have & capacity
of say § tons or less of products a day. That would not be considered a
commercial dehydrator. A commercial dehydraéor, f}om a governmental point
of view must be a plant that has a oapacify of at least 20 tons a day.
fhere is more opportunity for a community dehydrator in my estimation than
there is for a home dshydrator because a community dehydrator would be
sufficiently large that at least one porson ocould take charge of the engi-
neering phaeses associated with that and they are very very essential,

There is a possibility that in a community & group of women eould band
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together and serve as trimmers and washers and corers and otherwise assist
in the work associated with the preparation and packaging of the products,
but there should be at least one person there who is qualified to operate
the machinery that deals with the processes which are so essential to the
inactivation of the enzymes present and also run the temperature in the
dehydrator. There is a possibility I think for oommunity dehydrators.

Thg commercial dehydrator is cne that works on a huch larger scale
and in which the technique of the process is in much closer control, and
that requires very skilled men for the proper operation of the material.

I do not know what to say abocut the potentialities of commercial
dehydrators dealing with vegetable products in this part of the country.
Vhen you go to countries like California where such vast amounts of vege-
table material can be grown so easily, they fill very large plants. There
is one plant in the process of construction in California now that has a
ocapacity of 300 tons.of carrots each day; that makes up quite a large
percentage of the total amount of carrots required for the armed forces.
One, I would say, should be very cautious in setting up a commercial
dehydrator for vegetable products in this region and be sure that the
varieties that are grown hers can be dehydrated and produce proper products
because variety hes & tremendous effect upon the type of substance you can
produce.

They have attempted in Chiecago to dehydrate certain varieties of .
potatoes that worked very well in Idaho and were a complete failure when
they tried to grow them in fhe soils and under the climatic conditions we
have here in the Middle West, so one should be very certain whether or not

the wvariety of the product he wishes to be hydrated is a proper one.

~154=




That brings to my mind a statement that has been made by several
men here which is & very essential thing and that is that research of this
type has to be tied’together with a number of different departments. Our
research program may involve chemical engineering, Dr. Green will direct
or design the construction and operation of the machines because that is
& highly technical operation; the men in the plant breeding will be in
on the setting up of this program because they are the people to whom we
must turn for the development of the various varieties that are required
for our dehydration.

Another point that will be important will be that of recondition=-
ing the product or bringing the dehydrated products to a moisture content
that makes it fit for edible purposes. We have no formulae existing, no
recipes that the ordinary housewife can use whereby she can properly uti-
lize a dehydrated product. If you were given & can of dehydrated eggs
how would you go about the utilization of those eggs? How do you re-
construct those eggs to get the qualities of the eggs if you use them as
they should be used? That informetion is sadly lacking at the present
moment and we hope to be able to furnish some of that through cur home
economios school,

There is an enormous lack of information in regard to what happen-
ed during the process of dehydration. After all, those changes are cheﬁioal
changes; it ié a transformation of matter that may be occasioned by enzi-
matic aotion. We know certain enzymes react in producing off-flavors,
off-qualities; it may be due to bacterial transformation or due to moulds,
but practically no information exists as to what are the causes of these
deleterious changes occurring in dehydrated products, and until that

research is furnished us, dehydration is never geing to be the success that
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it otherwise would be.

Just last week the Institute of Food Technology held & three day
conference down ét St. Louis and we sent three chemists from the college
down to that conference and one of the dinners in the evening'was given
over to a dehydration dinner in which all the products that they ate, with
the exception of the salad and the turkey which the Ralston Company had
produced from their experimental farm, were all dehydrated products.

Our men were quite in sympathy and quite enthusiastié about de=
hydration, but after they had partaken of that dinner they lost a consider-
able amount éf their interest in food dehydration. The first course was a
dehydrated tomato., We cannot dehydrate tomatoes; they have to grind the
tomatoes up and get what they call a puree. They made up & tomato cock-
tail for these poeple and two-thirds of the men there couldn't even eat
it and our men said that outside of the label they had no idea at all what
it was. Wbll,vthat isn't very good and that was prepared by one of our
big commercial hydrators in New York City and you can well imagine that the
products all came from well established concerns all the way from Célifornia
to New York. The carrots they could tell they were carrots but they didn't
taste so well, and the only product they ate that wa£ really tops was a
sort of pie made of apples. Those were dry apples which then had been
dehydrated and it made a very palata£le product. The coffee, they served
dehydrated coffee, and one of our men, he is a food chemisf and his tastes
are rather finicky, and he said it was putrid. I must say he has a very
delicate taste but he is interested in food dshydratioh.

‘I have written‘down heré a comment'made by Dr. Burton, the editor
of our journal called "Food Technology". He just recently made a tour over

the whole United States studying commercial dehydration projects and in
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the performance here I really felt very good and felf like I might be
a pretty good chemurgist. Maybe that is what we need.

MR, NICHOLS: You are on a hot line Dr. McKinley. I want to add
one cther very important committee, Dr., King, I want you to be Chairman
with Dr. Reid, Dr. Cross and Mr. Patterson to study plans by which we
can encourage fellowships and schclarships in our schools, from private
industry.

(Thereupon a recess was taken for lunch)

Tuesday, June 8, 1943, 2 o'clock P. M.

MR, NICHOLS: Gentlemen, I would like tc get fight in to the
fertilizer preblem before we take up anything else. A week age Sunday
I spent abcut two hours with Chester Davis and I know the Govermment is
thinking very seriously c¢f the whole fortilizer question. Dean Curtis
of Missouri University, my good friend, is here and I want him to lead
the discussion.

DR. CURTIS: I disiike sounding a sour note in the chorus of enthu-
siasm to which I have listened for two days. I have heard many interest-
ing facts and opinions here, and meny inspiring records of achievements.

I have alsc heard scme wild schemes and some wishful thinking. I have
‘noted an abounding faith in the magic of research.

I need scarocely remind the business men who are here that there
are certain hard end cruel eccnomic factors in the scheme of things
which often operéte to wreck the rosiest of dreams. I need socarcely remind
these of you who have actually end personally tackled research that it is
slow, painsteking, time=-consuning, and soul-trying procedure. And I need

not remind those of you who have

.
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financed research that it is & gemble, and, as such, is & game which
should be played cnly by those who can afford to lose. The stakes are
high. The oxperience of big industry indicates that, in the long run,

the gamble pays handscmely. The one research which reaches o profitable
result pays far more than the cost of the nine researches which fail
economically. The unfortunate part of the situation is that the small
industry cannot afford the research game. It can, cf course, make
improvements in its equipment and in its prccess, but the development \
of & new process is usually beyond its means. It cannot afford the

gemble in which the cdds are so unfavorable, the stakes so high, and the

long run so cften a very long run.

I heartily wish that the situation were otherwise. My interest
is with the small manufacturer. The big fellows are amply able to take
care 6f themselves. I listened yesterday tc an enthusiastic acccunt of
the establishment of & jcint university-industry research orgaﬁization.
It was set up primarily tc help the small manufacturer. But what hap-
pened? The ccntracts were nearly all with large c¢orporations, Naturally.
They were the cnes who could take the gamble and, if necessary, write
off the loss. Or, if the research sucoceeded, they were in a position
to use the results. Any university can easily arrange contracts under
which its technical staff is turned from the job ¢f education to that of
working for big corpofations. Meanwhile the small manufacturer must remain
where he always has been ~ far ocut on a limb and no nef to oatch him if
the limb breaks.

If the technical men of a university feel the urge to help indus-

try it would seem that they might prefer to help the manufacturers who

most need help =- namely the little fellows. Perhaps they’would. I
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have ressarched for both big and small concerns at various timess The

big ovorporations treated me very wells They always wanted to pay me moye .
than i would eocept, and couidn't understand why I wasn't interested in
devoting more and more of my time to their tresearch. The little con-
cerns never kneﬁ that I billed them for my time at about five conts

an hour, and they too cculdn't understand why I limited the number of

“little prcblens undertaken for them.

Possibly it wculd be to the public intersest for the Federal
Government cr the State to subsidize research for the small industries.

Agricultural research is supported by such appro-priations,
millions of dollars annually, and there is general agroement that this
hasg been’to the public interest. The engineering colleges and the
science departments of cur universities could certainly be of great help
in carrying on research co-cperatively with small industries, but I see
no way cf dcing this unless and until such time as the research is sup~
ported by grants cf public fund. Neither the universities nor the small
industries can afford to gamble in research.

After what I have already said in regard to research, I regret
that I find it necessary to say that the possibility of a large fertilizer
industry in this mid-west are& is not entirely bright.

Of coursce, the agriculture of the area needs a world of ground
limestone, and the great beds c¢f limestone for which, it seems, the
distinguished geologists here present are responsible, will come in
handy. The price of 10 cents & ton, vhich sumeone menticned, is a freak
prics of no significanece. A dollar and half a ton is morc nearly the
average of what the farmer pays. At any rate, there is and will continue

o be a market for agricultural limestone. It should be finely ground
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limestone, and the farmers should insist on getting such.

Next to limestone, the agriculture lands of the area respond
most profitably to phosphate. Not much phosphate is used in the area at
present. No doubt more cculd be used profitably and in time more will
be used. The increase in use will come slowly. There are no phosphate
deposits worth mentioning in the states represented at this meeting.
Eventually‘the phosphate which the area needs, and will some day use,
will come from the western deposits in Utah, Wyoming, Idaho and kontana.
The raw phosphate will be processed out there and a concentrated ferti-
lizer shipped to this a?ea.

There is practically no potash used in this area, and my agri-
cultural friends tell me that potash is not likely to be the limiting
plant nutrient in this area for a long time to come., There are no
potash mines in the area and as yet our geologists have not seen fit to
correct this overnight.’

The one fertilizer we do have available in abundance in this area
is fixed nitrogen from the great plant at Pittshurg, Kansas. At present
very little nitrogenous fertilizer is used in the area. Some day in the
future there will be more used., When it is considered, however, that
phosphate is nseded before nitrégen. and rainfall soon becomes the limite
ing fector,in any event, it is hard to visualize a time in the near future
when the local demands for nitrogenous fertilizer will become large enough
to offef e market for the output, or even & quarter of the output of the
Pittsburgh plant. All right then, let us ship the ammonia or nitrogen
fertilizer to areas where there are markets, i. e. to the east and south-
east. If there were no other ammonie plants in the Nississippi Valley

other than the one at Pittsburg, Kansas, all would be well. But therse
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are today ammonia plants in Missouri, Kentucky, Alabama and Louiéiana,
all with the same problem of too mﬁéh ammonia and too small a market.

No doubt fhe Pittsburg plant can chpture o. part of the potential market,
but no large fraction.

On & long range program the pessibility of using e part of the
ammonia capacity of the Pittsburg plant in fertilizer manufacture is
somewhat more promising. There will eventually.be a phosphate fertilizer
plant in the west, supplying agricultural phosphate to all the states
in the upper Mississippi Valley. To the extent to wﬂich nitrogen can
be used profitably along with this phosphate, the nitrogen might well
be added at plants near Kansas City and Omsha, a "processing in transit"
proposition. Inasmuch as the ammonia plant at Pittsburg, Kehsas, is a
Federally owned plant, built to manufacture munitions, it may be assumed
that there is no neceésiﬁy of amortizing the plant in peacetime operation,
and inasmuch as no private capitol has been risked in the venture there
is no reason why private interests should receive more than sosts plus
a management fee for operaﬁion of the plant: Under thoso conditions, the
price at which ammonie §ou1d be sold should be lower than any price here-
tofore known for the commoditys |

There are of course many usss for armonie cther than as a fertili-

zer, and in time there may be developed a sufficiently large ouflet to

_permit operation of the plant at Pittsburg:s As a Bydproduct of the war,

ammonia in reiatively large amounts ahd potenﬁially et low cost has
suddenly become avhilable in this ateai Ammonia is one of tﬁe basic
commodities of the ochemical industrys tThe pPoblem, ag I see i%; is to
find a means of turning the ammonia to use in chemical manufacturing. I
do not see any likelihood that the plant can market much of its output as

a fertilizer.
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MR. NICHOLS: Who else wishes to discuss & vital subject?

DR. HECKERT: I have some figures on fertilizer consumption in
1939, In 1939 Iown consumed 14,018 tons of ferﬁilizer, Missouri 67,733
tons, Nebraska 2090 tons, Kansas 13,366 tons, Arkansas 74,122 tons, Okla-
homa 7,622 tons, Texas 93,226 tons.

MR, SPENCER: There has been a reference tc this plant we are
gperating and we do persist, maybe on account of our youth or enthusiasm
or whatever it is, in looking on this plant as a basic chemical plant in
the middlewest. It is modern, it is adjacent to the source of raw mater-
ials, it has a good water supply and cheap power and good labor, and we
think with reasonable management and know-how that it can be perpetuated
as a basic chemical industry. I do agree that we certainly cannot, next
Thursday, divert that whole plant into a fertilizer plant because it just
won't absorb it. One of the weaknesses of the plant is its size; it is a
big plant and it is three times as big as we started out to build and that
is a weakness but that simply makes our job that much tougher but in the
long run maybe it will be that much more attractive.

In thinking of the problem today, due %0 the change in the war
pattern, and it is no military secret now, it was in,thevpapers last
week, “there is not the demand for nitric acid and ammonia nitrate that
was prevalent a few weeks ago. The ammonia we are producing is still .
greatly in demand but the nitric acid facilities are idlé today. They
are modern, efficient units and with the diveréibn of some ammonia in *
those two plants on a commercial basis they can be placed in operation
in 36 hours,

The diversion of ammonia to commercial utilizatlon is not far

remote or a thing that is beyond our control; I do not mean our control
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but the realm of possibility. Our thought is that maybe that is a bless=
ing in disguise; that it will give us the oppoftunity of diverting a
relatively small portion of the ammonia from that plant immediately and

to try, in a very modest way to get into these fields of fertilizer that
are immediately open, and I have in mind particularly ammonia solutions
which are simply an admixture of ammonia hydrate which we are making.
That, of course, would have to go to the mixing plantg which, unfortunate-
ly, are scarce in this section of the country,

But, thinking for a moment in terms of ammonie solutions, taking
the states of Louisiana, Mississippi, Alabama, Arkansas. Kansas, Missouri,
Nebraska and Oklahoma, the fertilizer figures for the past nine months
which are available, those states used 1,480,000 tons of mixed fertili-
zer for that nine months period, the last nine months for which there is
& record. That would vary some but probably little over 5 percent nitro-
gen. Putting that in terms of nitrogen or solutions of armonia-nitrates,
that we could purchase under this proposed plan, it would represent about
25 percent of the nitrogen that goes into those states that I just men-
tioned and I mention those states because after an exhaustive freight
rate study, the rates from our plant to the mixing plants in those states
is equal or less than from the large commercial sources of armonia solus
tiona.in the cast. So, if we can think in terms of that much optimism,
that in a territory where we have an equal rate or a lesser rate than
the competitor,.wa might be good enough to participate in 26 percent cf
the business. If we can carry thét out as a starting point, while the
Government is still demanding & large share of the ammonia for the war
program, we can start the day after tomorrow because we have all the faci-

lities and the ammonia nitrate is immediately available.
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The plant is a versatile plant; it is built in units and should
be broken down into units so that we would never attempt to put the whole
output into fertilizer.

I leave that thought, Mr. Chairman, that this plant is complete,
the investment is made, it sets on tbp of raw materials; it heas good
labor conditions and we think thaf it can survive.

MR. NICHOLS: I anm doad sure that we noed far more fertilizer
in cur area. Then, tco, Konneth, I am hopeful your ammonia plant will
be the kick-off for chemical industries in our area.

Let us hear from Dr. LeRoy of the University of Kansas City.

DR. LE ROY: I do not believe I have anything to add in the
way of contributing scomething regarding the relation c¢f resources. I
might add this comment. I did not get in on all of the discussicn of
sunflower sced oil or scybean oil. I came in late this morning.

I remember at the University of Missouri back in 1922 and 1924
there was suite a bit of research done in the Chemistry Department and
with the aid of the agricultural school on the utilization and study of
the properties of sunflower seed‘oil as & paint vehicle. I remember the
study oame about as the result cf scme questions brought in regarding the
very tremendous growth of sunflowers in southeast Missouri. I don't‘know
whether Dean Miller remembers anything about that or not or whether he
can recall whether that was ever pushed, but I know we did make quite
an intensive study of the property of sunflower seed oil in regard to

its dryiﬂg properties and the possibilities of its use for a paint

'vehicle. I think it was found at that time it was not satisfactory.
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Now, whether the o0il can be treated and made into an unsatupated
and satisfying drying oil I think is still a debatable question. I do
not know how weli known the use the Chiﬁeae make of the soy beans is
known. If I am saying scmething thet everybody knows just forget 1t.

I dc remember assbciating with a man who had been in China for some 15
or 20 years teaching at cne of the interior universities and he was
interosted in economics and social welfare of the people in northern
China and he used tc tell us about how the soy beans were harvested;

how the natives wculd grind the beans under water in something like a
mortar and produce a sort cf milk and then they would let that milk
stand and separate the cream off of i%, then churn the crcam and make
butter, cheese, in fact the entire economy of the people ¢f northern
China, seemed to be tied up in the scy bean industry, and I dontt know
how fer research hag gone in recent years in the United States in any of
cur reséarch institutions in fellowing through socme of these uses that
the Chinese have been making of soy beans for something like 1600 or 2000

years. .

MR, NICHOLSt Chancellor Mallot have you some écientific knowl~
edge to add to this group?

CHANCELLOR MALLOT: Mr. Chairman, I attended a dinner down at
Enporia for Tom Butcher, who was retiring as Prosident of the Teacher's
College, and he said it was the duty of the president of a college to
get out of the road and let the pecple who knew something do the job.

MR. NICHOLS: Jim Price, who will be the next presidont of BEmporis

Teachor's College,
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DR. PRICE: I miéht summerize the work we have done with the
Kansas Industrial Development Commission, just tc direct the attention
cf the group to thet set~up.

As ycu know, cur Kansas Legislature appropriafed $180,000 for
applied industrial research at its last session and our commission has
eppropriated $25,000 for a plastics research laboratory, and $25,000
for the dehydration work which Dr. King discussed this morningi These
appropriantions will be probably carried on next year with another like
sum as -the project develops. |

The plastics laboratory has two definite cbjectives; one is to
bring togethef the machinery in this area so0 that small manufacturers
will have an opportunity of gecing into K. U. and studying and get the
know-how to handle these varicus plastic materials sc they can go out
and develop certain mculding factories of their own.

The cther cbjective, we hope to develop in that labeoratory
knowledge of scme of thes +things, nemely the unique qualities of cer=-
tain Kansas prcducts such as broomoorn and more éecently we have approp
priated $25,000,00 in the hcpe that we might be able tc werk out a oco=-
operative project with the Bureau cf Mines in ccnnecticn with the oon-
verting of naturgl gas intoc petroleum.

More recently the commission has taken under consideration the
questicn of the starch project which Kansas State Agriocultural College
has been working on for some sevén years and we hcpe to include a very
ell-inclusive project in bringing cut the wvaricus ramifications of set-
ting up an industry for the prcduction of starches and sorghums.

There are two cr three cther prcjects we are interested in but

they arc noct completely crystallized yet, such as the project invelving

‘e
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milling of wheat with the idea of +trying to find out how to retain a
greater nutritive value and hcw to use the gluten content of'the wheat
and we are also very much interested in a proposition that Dr, Heckert
has mentioned, the acetate project.

In other words, those are the projects that have gome through
a very great screehing process; we hﬁve had all the technical men
meeting on these projects over a period of 2 or 3 years and have finally
sifted them down to this particular group as the most important project,
as we see them, for the development of industry in our area.

Likewise, we are very much interested in this vhole question
of developing technical maps, bringing out the resources of this whole
mid-western area that will make part of the selling kit, if you pleass,
to place before indthrial leaders and we hope it will have even greater
effects than this fine map that the Geological Survey showed.

MR. NICHOLS: Are you making an effort to pick out any such pro-
ducts as voleanic ash and bbntonite and such as that that we do not hear
much about but might have some potentialities?‘

DR. PRICE: The only thing we have is the possibility of some of
those products with their unique qualities in combination with some of the
plastic resins, In other words we would like to know how they might be

used as filler material. There is a wide range of possibilities thers.

We have studied some four or five hundred thousand dollars worth
of projects, which we had to summarize down to what, as we see it, are key
projects on which to spend this limited sum of $180,000,00.

I might also'mention another project vhich we are very definitely

interested in and that is & chlorimation project. That has been tabled
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temporarily, depending on how we work out this project with the Bureau

of Mines.

MR. NICHOLS: I think we will have the report of our committees;
Dr. Bushler, Dr. Dott and Dr, Frye on the committee on the question of
the composite map.

DR. BUEHLER: We have had a meeting .of the committee, Dr. Dott,
Dr. Frye, Dr. Condra and myself, with the four states béing the area
involved. Each of the states have already started and have in progress
thoir individual maps. We feel that we can ccmbine those maps as Mr.
Nichols has suggested into a composite map of the entire area and possibly
there should be included part of Iowa and part of Arkansas and Dr. Condra
is going to contaot the State Geologist of Iowa and I think I can con-
tact the State Geologist of Arkansas to see if we can make this an all-
inclusive area map.

There will have to be some considerable study given‘to the matter
of the symbols on the map, possibly the scale of the map., It is all
according to what you would like from the standpoint of size. In other
words, we all heve the base.map'on a one to 500 scale which would be
a little larger than each state map. That means by'the time you go from
western Kansas to eastern Missouri you would ha&e a map too big to be
carried around and for a publicity map we fecel that probably no doubt
the scale will have to be greatly reduced 4o make it useful.

Nor, for a wall map, the present scale could bs used but in that
oass ; should say that they probably ought to be used as individual maps

end when you go to put them on the wall, if they are all on the same
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scale they could be‘combinod.

All we can say is that we will produce the map. We will coop-
erate and produco the basic map that can be combined to make this map
that you want, and in the meantime, while we are working on this matter
- we will have to get the scale and get the téchnical difficulties ironed
out but each of those four states have said we will produce tﬁe basic
map.

MR. NICHOLS: And as far as you can you will maintein common
symbols ?

DR. BUEHLER: It may be we cannot do that exactly but there will
be & legend that will give you all the symbols that are needed.

MR. NICHOLS: If it is agreeable with everyone‘we will let that
committee still stand and let Dr. Buehler be the chairman of it and
keep pushing along. I think it is a very important conclusion that your
committee has reached.

DR. BUEHLER: I will keep in touch with you with regard to it
and see what progress we can make.

MR. NICHOLS: Thank you very much, Dr. King, you had the oom-
mittee on encouragement of fellowships in our institutions.

DR. KING: This committeé, composed of Messrs. Reid, Patterson;
 Cross and myself thought that we should not have a meeting of this type
without some resolution and so wo have written our comments in the form
of a resolution, realizing full well that great good can come to this
region, both industry and educational institutions from such conferences
and further realizing that a conference of this type has no administrae

ticnal duties in forecing universities to take up certain types of work.
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"Be it resolved that it is the sense of this conference first,
that a olose spirit of cooperation should be developed betwwen industry
and educational institutions, looking through science and engineering to
a greater mechanical development in the middle west; second, that the
industries of this area make known to the educational institutions their
regearch needs and their educational institutions furnish in@ustry with
an outline of their facilities, both as to personnel and physical equip-
ment and indicafe the fields of research in which they are best quali-
fied."

I move that this resolution be adopted.

(Upon & seoond from the group the resolution was adopted)s

MR. SPENCER: Dr. King, with reference to that resolution, I
might just add that in 1939 the chief engineer of cur company went up to
Manhattan to discuss with the college there the possibilities of some
fuel studies leading toward the utilization of ecollodial fuel, a mixture
of coal and oil and that research was undertaken there, carricd along as
sort of a secondary study for some time and then here some 8 or 10 months
ago when the fuel situation became more critical that situation was in-
tensified and additicnal talent there at the college was put on it and we
worked with the college and all of that has resulted in & very tangible
set cf answers in the precduction of a collodial fuel which is about
40 percent of coal or solid fuel and 60 percent by weight of oil.

During a time when oil restiroctions were prevalent there was a
groat mass of research work done there for stabilizers to keep solids
in suspension and they even went to the extent of the develoément of new
machinery to properly mix solids and fluids together, all resulting in
8 very practical answer and we have now mixed those fuels in carload lots
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and inoidentally it has now been, for the past three weeks on a burniﬁg test
out at Montgomery-Wards, at a very efficient power plant where they have
cooperated the whole way to Barry on the eiperiment and incidentally if
anybody would be interested in seeing it Burn I would be glad to have
them drive out there and we éan arrange for admission for ycu to see that
demonstration,

I just point that oﬁt as an example of this sort of cooperation
of industr& with the fine institutions and the °
fine coopefation of that tollege with an indusfry here in town,.

MR. NICHOLS: I fesl your committes, Dr. King is working on a
mest important matter. We have a committee for the study of the possible
allocations on research in common products with a pooling of results
between our institutions in order to keep owr institutions working to=-
gether and avoid waste and duplication. Dr, Branson is chairman.

DR. BRANSON: Mr. Chairmen, the committee made a formal report
ag follows:

First, that the chairman of this conference, Dean Nichols; appcint
a mors permanent ccrmittes to ccnsist of one member from each ;tate con~
cerned, and an o&er-all choirman; second that the member from each state
assemble data on research organization and companies in his state, to-
-gether with lists of research projects under way aﬁd projeets in which
they desire %o help or wish to collaborate with other organizaticns;
third, that the over-all chairmen assemble all of the repcrts and call a
meeting of the committee for discussion of further procedure. Signed
by the cormittes, O. J. Ferguéon; Ray Q+ Brewster;, E. B, Branson.

I move the adoption of that resolution as the sense of this meet-

ing.




(Upon & second from the audience the resolution was adopted.)

MR. NICHOLS: An excellent move Dr. Branson. We have one ¢ther
comnittee tc hear from of which Deane Mallct is chairman.

DR. MALLOT: This committee was & large committee composed cof
academic people and it would have delighted the author of that quip
who said "A prcfessor is a man whe thinks otherwﬁse".

We had all sorts of thcughts and gradually a certain pattern
emorged and we felt & unanimous sentiment that this meeting was extremely
werth vhile and that future mestings would likewise be worth while, but
that if we were tc have future meetings, we would need some sort of a
permanant. organization for this group.

It was cleap also in the time at our dispcsal we could not bring
to you any suggestion for a formal permanent organization because there,
again, there were a great many different ideas. We felt that we might
rally well around Mr. J. C. Nichols because of the wonderful jcb he has
dene in getting us together, in giving us this valuable meeting and some-
hew or cther with his usual reticence he has brow-beaten a number cof his
friends in Kansas City intc finaneing it with him out of their respective
peokets and that is an ebility thaet we do not want to lose fo} the future.

So, therefecre, I heve the following repcrt of this ocommittes to
consider further meetings and organizaticns:

"It is the sense cf this ecrmittee that we establish a permanent
organization leooking toward future meetings and we further recommend that
& permanent research organization be perfected under the chairmanship of
J. C. Nichols, who is hereby requested to call togethor at his conven~
ience an crganizational committee with representatives from the universi-
ties and colleges and from industry for the above stated purpose.
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Mr. Chairman, as the chairman of this committee and on behalf
of the members I mcve the adoption of this report.

(Upcn & second from the audience the report waes adopted.)

MR, NICHOLS: 1I% is gratifying toc feel that you think this first
meeting has been worth while enough that it has justified some kind of
a oontinuance. The thing I question is putting my name in as chairman,
but I will be willing to do it with the understanding that when the per-
manent organization is set up then they can select their cwn chairman.

Is there anything fhat we should adopt here cr any other thought
that should be put in the form c¢f & motion not covered by any of these
cormittees coming out cf this meeting? Have we overlooked anything that
there might be some action to take on by this group? |

Let anyone feel perfectly free to discuss any thoughts they have
of that kind.

Mr. Turner, you have bsen sitting here quietly. Mr. Turner, as
you know, is the technical assistant to Gecrge Oberfell of the Phillips
Petroleum Company, who gave us that fine talk lasﬁ night.

MR. TURNER: Mr. Chairman, I do not have anything tc add of any
constructive value to this group. I endcrse it fully and look forward
to seeing it grow and will watch it with & g?eat deal of interest and I
am sure that expresses the opinion of Mr. Oberfell as well as Dr. Wagner,

MR. NICHOLS: I wish tc oonvey to Mr. Phillips and Mr. Adams our
appreciation for yoﬁr coming up here and joining us in this meeting.,.

Joe Stephens, have you anything to add?

MR. STEPHENSs ©Nothing cther than tc say that I think you




had a most marvelous meeting and I personally have been happy to have
been associated with such & fine group for this brief period. I think
you have started something splendid and I hope it will carry on with its
present fervor.

| MR. NICHOLS: Roy Cross, have you anything to say?

DR. CROSS: I haven't anything to add, particularly., I will say
this, however, that there is one resource you have not talked about very
much here that I think is one of the best resources in this territory,
that is Mr. J. C. Nichols,

There is one project that I wanted the Wichita University to work
out and that is the pipe line for wheat to the Gulf Coast.

MR. NICHOLS: Men, you have made this a great meeting. I am
pleased you do not feel I was presumptuous in calling you here. I believe
we are oreating a stronger and oloser tie for you with private industry
which is so imporfant to the preservation of America.

I hope this meeting will bring all our school research men closer
together in their work and also make you realize more than ever before,
your important research leadership for the middle west. Le us challenge
any idea of any static farm maturity.

Let us not despise an& small begimming in research -~ a tiny
spark may burst into a mighty flame.

Lot us build greater nearby consuming markets fof more farm
produots. Let us balance agriculture with industry. Let us promote our
small towns, ,

We will not sit idly and see our population dwindle.

Let us study, toil and demand & reasonable parity with other

parts of the nation,




As I think back for our two days'! discussion, I am sure you hgve
the‘daring; the vision and ability to carry on and I am gléd to pledge
to you the continued interest and service of myself and all the Kansas
Citians who have helped make this conference such a grand beginning, and
I prediet a far greater'ultimate aucceés in our next conference.

Again - Goodbye - thanks == we‘shall be meeting again soon in

~ this great cause.

Note: After the meeting the following partiel list of the
minerals of -this aroca was compiled, and included in
the report of this meeting. (Some in very small
quantities)s

Alabaster Gypsun v Phosphate Rock

Antimony Glass Sand Pbrphyry

Asphalts liquid Heliumgas Pyrite

Asphaltic sandstone Ilmenite " Quartz Crystals
Bauxite Iron Rockwood rock

Barytes Impsonite brines Rock asphalt
Casinhead gas Lead Silver, produced as a
Cement Lignite by-product of regain-
Coal Limestones ing lead

Clays Manganese Salt.

Colonite Marble ~ Shales

Copper Mercury : Slate

Cobalt Metabentonite Sandstone

Dadmium Nickel Strontium minerals
Dolomites Natural gasoline Syenite

Diamonds Novaculite Tungsten

Feldspar from Natural Gas Tripoli

pegatitic granite Sand and Gravel - ordinary Titanium

Fullers Earth Ocher Umber
- Granites Petroleum Volocanic Ash

Grahamite Pigment Materials Zine ore
Bentonite Ziecon
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