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CHiPl'SR I

Oas Frobleis ~ Its Solution

M. 2l In.duotriallgiation and The Use of Li.^lte

by p, Sohocji-^'-

FHgFACTOHf HOTS

The Texas Railroad Commission held an informal hearing
on December 19, 1944 on the oonservstlon of natural gas. Here
some citlsene vigorously voiced their belief that gas exporta-^
tion -» if allowed to- continue -unchecked - -will soon deprive Texas
of this great resource, Bu-t attorneys conversant V5?ith the facts
stated that nothing could be done by v?ay of legal measures
affecting exp^ortation alone» While some valuable suggestions
were mstde on the matter of gas conservation, yet no suggestion
was made to solve the problem of a possible early depletion of
Texas gas reserves^

At the end of the m.eeting Chairman Jester expressed
the desire of the Commission to obtain written suggestions on
this matter. In response to,this invitation, the'writer is
submitting what he believes to be a diagnosis of the main cause
of the present gas situa.tion^ and a plan for its cure. This plan
is believed to bo duly considerate of all interests involved,

smmAWt. OF PROPOSAL

1, Q-as to be used in large fimounts (such ae one hundred
million cubic feet, or more, per annum) for purposes for which
lignite or other cheap solid fuels can bo used shall hereafter be
excluded by the Railroad Commission from their estimate of marhet
d,emtyd for public gas linos: but this provision should not bo used
To decrease the total volumes a.llowed "for existing gas lines below
the asiounts they now carry,

9, The price to be paid to gas owners by pipe line
operators shall be ginudually raised from its present figure to
a figure near or above 10 cents, in aooordance with the market
demojnd as defined in the preceding paragraph,

3, To increase the market vdemand in Texas, there shall
be instituted an effective program of industrialisation ai<.lsd by
speoifie j^rovisions for new industries, particularly those using
cloys, cotton, and natural gas itself as a material for manufaeture,

^ professor of Chemio>?a Engineering, The University of Texas.
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CkiS supplies such us those used foi" carbon black,
and for oil lifting vhiioh arc noi-r disposed of through other means
than ^'common oarrisrs'' should bo given special teohnical stud;,'"
vxdth the view of rodueing uriprofitable or wasteful outpiuts of gas.

These four actions will bring the following results;

(a) the total inooise of go.s owners will bo increased
froni t'wontj-three shllion to one hundred million dollars per
annum;

(b) the length of the g:aa age will bo sride three to
four times as long o,s It would be without such a procedure;

(c) plpjc lino investors '-ill suffer no losses of .income
on their invostmcnt;

(d) Texas prices of ftomostic o.nd commercial gas -will
not bo Increased — perhaps oven decreased; •'"rid cpecirl industrial
gas will be available at Icwei'' rates than in the' horth-g.-astern
siut e b'|: ^

(c) the higher fuel costs which large industri".l users
will ho,v€ to bea.r will not affect them substantially because even
with lignite, the fuel item is only onc-^thlrcl of the total power
cost* Furthor-Sioro, these large industrial users will bo merely
reassuming cost "which in the meanwhile is being carried mainly
by the well owners, .and in lessor degree, by the other fuel users,

FDSBIBLS LEd-lELATlVB ACTIDI1S IFyOLi^D

The PAilroad Oommisslon may not have the power to ma.ke
the above distinction bctw;;-en 'bific rcplnccn'ble with cheuap solid
fuels®* and all other kinds of gas; If so, legislative action
thereon should be secured as soon as possible. See also last page
for commended Legislative Action,**'

PBDCEDURS OF RAISIhg THF WSLIr-PHICES

itaib: .t
duty to fix the prices v..?hich a pipe line should pay for g.ns
offered to it by produGOi''s, and a:lsc, the poarcr -and duty to pro--
rate the amounts to be taken from the different produccrc,.

It Is also bolioa-od, that the Commission hrs the pormr
and -duty; Ip; f ia .the; - prl cch;: b:;e Icliargeda :fb;;r;a:;ga:C: aS :alhihce:,
if "che.ap gas 'hich now la rcpiacing iignito*® is no .long^.r alloa.wd
as; :;iigu:il:hg^a;lh:: ;t;hc : theh-aah: lhb:hc. ■ ih: tho:- ybitiscb- ■
of gas used for the otHor uses will isnablc the Commlsaion to raise
• ihia :ahi ;w|;ihl ibr;; tr;| go,s' al th:|:u;|;; ;
disturbing the price of domestic ox' of oomiviorci'al gas; and this
procedure will gr.ad.ually eliminate the use of g.as which is re
placing lignite. This procedure is strictly in nccordance with



the practise in the Industricllscd North-^Eastern part of the
United States,and hence both legal and, beneficial* If any
legislative action is necessary to carry out this prcgrars^ then
steps to do this should be tahon promptly,

mm

In 1931;, crude oil sold for as little as 10 cto, per
barrel in Snst Texas, and this field v/ns put under siilitary law
to control production, in order to prevent the recurrence of this
condition, the Forty-Second legislature passed the ^'Market Demand''
proration law in 19S2, and this has seri'-ed to steady oil pro
duction ever sinee*

das is today in a situation similar to that of oil in
1931t It is sold at the wells at prices ranging from 1 ct, to 6
cts, per M^c,f* At this low price, it is being used for purposes
for which lignite could bo used and it is being exported in
gradimlly grea,ter amounts. Furthorrsore, large gas suj:;plies vdilch
do not reach public pipe lines are ueod in a manner xvhich secures
a stiil smaller return than the gas reaching pipe lines. As a
result of all this, the total a.mount of gas now withdrawTi annually
from the ground ha.s incre<ased to ^ nearly two ' trillion'
cubic feet, and if this rate of increase is not cbscke'd, it may
rise to three trillion in ten to fifteen years. Estimates of our
knovm gas reserves range from fifty to seventy trillion cubic feet,
and the probable discoverable Amounts may double thisi but this is
strictly our maximum expectation. With an annual witlidrawal of
thz'ee trillion cubic feet, our gas age may be wholly a.t an end
in forty year's, or possibly thirty.

It is the low price now paid for gas at the wells which
la responsible for the present situation: nnd Just as with oil, so
in this case, proration based on tlie proper estimate of the market
demand can cure the whole situation. The le^w of 1932 gives tne
llai'lroad Gommission the duty to do this: but the crux of this pro
cedure is the determination of the narket demand of gas. It is
the writer's belief that gas dosignc'd 'Fa"rop 1 aCe lignite in large
plants is not a proper item to bo included in the estimates of
"ma.rket demand", a,nd that the Bnilroad Commission should not use
it in its future ostinates. Hoivevcr, this should not be used to
decrease the total voluno of gas allowed for existing pipe lines
below that now carried by them.

Q-as distributed through "common carriers" is sold to two
distinct classes of customers: domestic and small industrial
and oommercial^ consumers on one hand, and large industrial users
on the o thor,.

It is evident that the costs of supplying gas to differ—
ent customers varies inversely with the customers' daily consump
tion. Hence, the cost of supp?.ying gas to domestic and commercial
users is greater per Ivh. c, f. of gas than the cost of supplying gas
to Inz'ge industrial consou";iers.
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But m additional iten ontors to affect tho price that
large industrial users aro_ v^fllling to pa,y - nancly^ the cost of
other fuels available to theri^ ih Texas'j' lignite is available,
and the price of g/us to large r^lo.ntn Is now set so as to Induce
then to use gas rather than li.gnito^ Sone conpiarsitlvo costs of

li liin the following &im :l£It : o:!;!;;;eliitthio ;t ■ npih t; ® i;; ihiust'
tri>al fuel, and thait ti-o coot of gas nust be .at a o'cry low figixre
to be cheaper th.an lignite» One siay also sno that an addition o.t
6 cts« per Id. c,f» to the gas price in the table will nahe e:as
costlier for stco.n praiduction than lignite, and hence, will i.-ipel
large industrial users back to using lignite. This is the basis
for tho 10 ots, wcll~*price used in this discussion.

TABLK I

Cor.iparativo Costs of Fuels in Tenas

At the Source At Point of Oonnunptlon I Cost to Produce
' lOQC lbs* ox" Btc-'^.in

O-tiBt 5 ctg.pez' H. c,f, Sast 15 cts.por M.c.f, Fron das at S5;a fur~
tnnce efficiency:
17,1 cts.

Oil: ot8,/bhl Oil: §1, 50/bbl Froa Oil at ?5ls~lhr*
nace effxcioney;
43,9 cts.

Lignite:. 75 cts,/ton Agnitc: |2,00/ton Fron lignite at 66^
furnace e ffi clenty:
20,5 cts.

If a subst.antial portion of the g.ri3 carried by a lino
Dust be sold at a specially lew figiaro,' then the other portions
oust be so.ld at a figure sufficiently hif^h to secure the total. in~
ccno necessary to pay for the whole opexa-tionj or the purchase
price of ga.s rsust be low enough to uake up for this difference. In
the latter event, all fojvis of gas handled through the lines should
show coxrespondingly lower sales prices.

It is not the purpose hei'-c to raise the question as to
whether or not the prices of gas distributed in Texas h<gta been
fairly adjusted; It is ne.rely intended to point out the f.o.cts and
considerations that eater Into these questions,. The fairness of
gas prices is a question involving so nany special factors that it
is impossible to render a decision without an extensive study of the
details of each case, ,

However, a fe^^? general conclusions nny be drawn from the
statistios of the natural gas industry in other parts of the



United St;iten, and for this ourposc, the data in Tables II» XXI,
and IV are suboittod.

Those tables preeont 1941 figures taken fron the U» S»
Departnent of Connsrco Mineral Year Book of 1942.

Colum 1 she's:;3 the amount of gas produced'and consumed
in the respective states (in rdlliona of cuDle'"fceil) T ^

Column 2 shows the prices paid i:>er 1000 cu» ft. by
dooo gt i e consume rs;

Colunn 3 ohows the prices psdd by oonncrcial consumers,
i. e. bakeries, hotels, etc.j

Golunn 4 shows the prices paid by large industrial plants;

Ooluria 5 shows the prices paid at the wells in the re
spective states.

TABLE II

MATUR.1L QAS STATISTICS FOH 1941

U, S. Der^artnent of Interior - Minerals ?^earbook

State Frod. and price to Price to Price to Price ht
Consumed Don.Users Ccri.Users ind^Mfg. Prod. Wells

Merth Eastern Sthtesj
-  ■■

West Virginia ' 207,681 36.5 33.4 21.0 12.1
Pennsylvania 92,819 63.8 53.0 30.9 21.5
Maryland ?7.4 65.9 29,1
Michigan 13,916 96.7 88.2 60.2 12.8
Hew York 10,453 87.5 74.8 53.0 19,6

Horth Central States;

Illinois 10,053 125,5 86;8 21.4 1.9
Indiana 1,528 119.4 87.1 25.0 11,8
Ohio 41,858 65.3 57.1. 35.2 16.3
fCentucky 69,067 58.3 49.1 2S.0 13,1

So uthe rn St at e s:

Tennessee 10 7610 38.5 16.8 10.0
Mississippi 4,268 66,2 32,3 14.8 4.0
Alabama. 100.6 51.2 17.0
C-e^orgia 85.1 34.8 18.1



TABLE II

(Continued)

;s,s

State Prod* and
Consunsd

Pr'ioe to

Don, liters

Price to

Con,Ude.r8
price to

Ind.Mfg,

pries

prod

West Central States'.

IM, Oj f,)
Kansas 111,121 59,0 34,3 12,4 4.1

HebrSiSka 75,5 56,8 17,1
Iowa 96,6 67,0 16,2
Minnesota 89.1 46,3 18* 5
Mi ssouri 196 90.4 62.-2 18.0 8.4

Southwestern StateSt

X A «i"-vv.* 1,086,312 69.5 43,9 10.4 2,0
Loui si ana 4C'3,8b6 70.3 33*5 10,4 X o

V * K.*

Arkansas 19,148 50 iO 35,3 10*7 4.0

Dkiciiona 234,054 46.2 31,5 S. 2 2. S

hew Mexico 64^655 69 il 37,9 13,8 1,7

Western State U X
'• <• ,

Ari con a wMlwm* v«« XM 121,8 55,2 20 ,,1
dalifcrnia 374,905 72,6 45*5 13,5 6,0

Colorado 3,256 76.7 57,1 15,4 a ■ 7

Utah 5,562 67,9 34,3 12,2 3.4

Montana 29,499 47,1 29.7 13,6 4,6

WKoaing 29,284 46*7 33,9 12,3

Tne Tcxns price paid at the wells - as given in Oolunn 6^ •" is as
low as it appears on accoi-int of the Ico'? price paid for ionse gas i»ed
for carbon hhaokl Without the latter, this average price would
be about E,4.5 cts

A aoriparison of, the Texas prices with tho prices in the
four largest gas producing states in our industrialised North~East
is presented in Table TII»

TABLE ill

State

Con sur.iod
production Prices

Millions ou.ft. DoneStic Cor.-.rv. rcl al Induotrial At - Wells

WMm 207,661 5615 21,0 12.1

Penn* 92,819 63. S ■ 53:0 30.9 i
21,5

Ohio 41,858 65,3 ' 57,1 35 ,-2 1 16,3

Ky 69,067 49,1 28,-0 t 13,1

4, v £> 1,086,312 1 w-vi? is. 43.9
f 1

10.-4 +

i
2.0



T'hia indicates that the higher prices "at the well" are
sxiOVv'n dlrectli^ in tiie '^industrial" gas prices, but hot in the
domestic and eooiaeroial prices,

A coriparison of the prices in the six Ifirgest gas pro
ducing states is shown in Table IV* it shows that the "donestic
and 00Doercial" prices in the three largest producing states are
not as low as they are in the three lesser producing states#

TABhl IV

Producing ^ — i^ri'ces
State Millions cu#ft* Domestic Cer.r.„rc1 al Indusrrial At Wells

Kansas 111,181 59^0 34,5 12* 4 4,1

W* Va* 20T,681 26,5 35*4 21,0 12,1

Okla*, 224,054 46*2 21,5 8,2 2* 8

Calif* 374,905 72,6 45,5 12,5 6,0

La* 403,355 70,2 33*5 10*4 5,2

Texas 1,086,312 69*5 43.9 10,4 8,0

Altogether those d^ata supr^ort the conclusion that
raising the price at the well to 10>ts# would raise the pricc'of
inausi^rial gas but not the price of donostic or couoerclal gas#

Furthermore, the resulting higher price of industrial gas
would still be low as conpared with its pride in other states in
whicn there ̂ is much gas used in special industries such as, glass
factories, fine clay •'aare plants, special r.iotallurgical operationsj
ovC. 'Ihoso arc always operated with gas, and if they can afford
yo pay the hi?^ rates now charged in other states, then the loss-

ifidustrial rates wnich our "10 cts, well price" will require,
will still be a real advantage to all such users in Texas#

Finally, it is not too nuch to hope that with a greater
sale of commercial and special industrial gas in Texas, the Texas
gas prices may eventually be decreased to correspond to the price-
now paid in other states, and still retain the well—prices near
or above 10 cts*

A word about the effect of a "10 cts# well-price" upon
exportation:^ exported gn.s is ge no rally _ too costly at the point of
delivery to oo used as a boiler fuel or to cone in oonpetition vxith
t?n.y cxieapost solid fuel available there* But it conpetes with grss
from other sources; hence, a rise in the Texas well-price will
afxeot existing export lines in so far as this will reduce their



margin of profit^ or tend to linit tholr saXoa, jvad hence, it will
decrer.^ne rather than increase the desire to export Texas gas«

We note that this raising of the well-price depends upon
an Increase in the *^na,rket dcna.nd*' for gas used for other p'arposss
than **to replace cheap solid fuels-'j and it renains to show ho'w
this ^^ciarket dCDan-d" can tae increased effectirelyt this is dis
cussed under tht? next heading«

The procedure by the Railroad CerTinlsslon to raise these
well-^prloes with such increases in 'hsarket demand*^ hns been pre--
son ted above under the heaading procedure of Raising the Well
Prices^ ■ ' ■' " ■ ■ •• '

INRUSTRXALIRATIOh AS THS HE^IRS OF MlBlNa THE FHIGE OF OdS

THE

xas now has TTB^OOO dooastic and cooncrcial gas eon««*
suners v/hich use 0«1Rq trillion cubic feet per annun» Since the
greater part of these are donestic eonsuners, svernging five
persons per fanily, this indicates that, about half the "people in
Texas use gas in their hosies, and a great increase in the consunp-
tion of donestio gas cannot be expected. Since the pipe lines now
distribute 0,556 tidXIion ou, ft, anniiaXXy in Texas, it follo\^?s
that a largo increase in coix-jercial consumers is necessary in order
to consuuo noat of the present pipe line capacities, and thus nake
it possible for the distributing oonpanies "to pay d higher ®'well—
priced*, Pqj, Texas Ra-s Statistics, see Chapter YI,

This increase in '^eonoorcial users'® requires extensive
industrialisation? hot the bringing here of industrial giants,
who by their sise nay be enabled to .arrange for their own gas
supjplies direct fron wells, but the establishing of nodiir.i slsed
industrial projects which wdll dra"a gas fron puhlie pipe lines,
thus increasing the denand for conoerclal and "special''' industrial
fas.

The effort to industrialise Texas has been made for some
yea.rs* In order to be effective, such efforts must be made by
manyj and fortunately, that is the case. However, there is an im
portant part of our industrio-lisation program which has been loft
out of consider?\tion by others; namely the setting up of industries
with which our citisens are not fa;'dliar, or which arc wholly new
industries. Efforts to set up such new industries have been
generally fruitless so far, because such ventures are unknown to
investors, and difficult, and costly. Hence, investors have to be
given special help in a r:.annor described in the second chapter of
this bulletin - on "Investors^ Institutes,

Such institutes, in order to be able to acooiopdish their
tasks, must be sjjocific for each industry, and of large scojua. They
must concern themselves with raw materiais available in Texas, and
must furnish the technological information, as well as the



coinoercial Information required*

The Universitj of Te-xo.s ho.a been ri^.ifelng an effort for
several years to set up such institutional services for throe of
our raw productsj nojseiy^ cloy, cotton, and natural gaB»

The manufftOture of fine clay products presents today the
outstanding industrial possibility in Tcx.as, and the rav>ocdure for
setting up an investors^ institute or Commercial Production
Bureau for this Industry is clearly outlined by successful ex
amples in Now York, Ohio, and Illinois., This natter is presented
at length in Chapter III of this .Bulletin* plans for such a
Bureau of Cerarsics have been prepared by University of Tcxaa
officials and are nor ready for oonsideratton by the Legislature,

With cotton, wo have a diffe.rent picture* It is not the
regular nil! uses of cotton, but rcither new uses that arc rcciuircd.
Hence, tncro have been Ciarrled on at the Univosrsity of Texas, ex
tensive trials to improve Texas cotton fibers which consist of
treating it with various chemicals and plastics, and then devising
suitable spinning and we<aving procedures. Through cooperation with
the Texas Cotton He search Cor.imittes^, the Hational Cotton Council,
and the War PriDduction BoaM, this research has attained large'
dimensions, and if the Sta^te of Te.xas v^ill maint<ain it, it is ready
to serve as the Investors' Institute for New Uses of Cotton, This
subject is presented at length in Chanter IV of this Bulletin,

The effort to use natural gas itself for a raw material
for manufacturing had its origin in the rertlisntion on one hand
that Texas .has relatively few other rav? materials available, and on
the other, that gas has real, potentialities as a raw -material*

The wo.rk done at the University of Texas in this con
nection consists in passing electric discharges through natural
gas to make new cosq:)Ounds« Tho first product made successfully by
these mcang is acctylencj but further deveXopDonts of this process
are in progress and indicate the -posslhility of nak.xng n.anjyother
cos^p>ounds, .However, the process of ma.kin.g acetylene alone will re
turn enough to the state to repay all past and future costs* The
Univs^.caity ofes the patent rights, and will grant non-sxclusivc
licenses to all parties on the sane basis* Only one lioonse has
boon granted so far - and since this licensee has been unable to
get .adequate priorities for making Installations - it is unlikely
that other licenses will be granted until the nriorlty situation

The importance of this work is indicated by the fact that
a nur:;be.T.\of industrials - oil and gas, companies o.s well o.s
acetylene nanufaoturers - have contributed suns avgregat.lng
#180 ,000*00 to continue this rosearoh* These gifts are nrJde

: :^hi:tiiiut:: ahf : cbhdiiibhi^ ̂aiihbh ithbyi arb butld^pit un conilt l ona 1
gifts*

Details of this work cannot bt-? published at this tim.c,
but some indications of the nature o.nd else of the work are given
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Its Bolutiori b;/ ] onn of Investors^ Ir-:--titiites

by E<, ioboch

..rooFPi

1« Irn^estobs liiust be trained and tldoroiijihl;;/ infnrrtied on
ne?' entnrpid,sen fcefona thoy rloi' tnoir capital on t.no;T;«

;■ biC^;;;ib:iii;|;ii|r;:;i;ii|:d:|;ii

lb ^ lip :
ircdustrlcs« .

davolopnent dope,rt5aenta of Ic.rpe rrdrate conoc-rnSj and riuat on
ta:|bi:ipl;ii:::iidisiiiiiibiii:iii:iii:iili:ilii"';: liiilii
t'lViCt"-ouTT'Ooest Fiboty to oarrj on a. continixocio gcnoro.l peaearcd
pro^^ram for tho bane.fit of a particular industry? "xnil Second, tcp
for their pn.rtlcoJ ..xr ontorprlaeea

1 ii;; ;;;;iiliiH:iii ^
to tho whole state in ordexe to nacurc adoonxc.tc eqni'piriont 'ind to
aain toin a perrnxncnt otaff of tipeoiailxxtst and aeconoarxly # Ciiaraon
to the prlfate investorx) secure indirldnnl- holp,

IHE mmi

Poat-War Plans ho Not elude Hoano for Strorting

K:inda of Indxiatrr^

Post-'vvar pl.;.-.ns aro being suida ooapate?;tlp and^energeti"^
cnlly by nevero.l agancico in Tbaa'-s such oe^ tho Comojlttco for
Economic Bornlopsiars.t (wiF*!)^)® Tho Stato plnruiing Oo-oaiiaslon, muny
Chomberc of Commorooj the Fexa.c Bethharo Association, and jwany
private parties* But theeo plans, when carefully ewaminod are found
to be desixtned prlisarlly for the iva.xltlpliontion of known^ - onictinap
enterp<Pisec, c\nd not for now kinds of Inductriee* Yet tno d»avelop—
meat of the Inttei' la one of the outat'vnding oojeotlres of pvoefint ^
statevride indnatrlnliention effortct n;id post<-we.r> plane can be riiooo
much tsore boncficlal if they rs.rc made so ae to provide the aeane
for introducing new industries*
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Let us list some of the prohuots whieh new enterprises
could produce in Texas:

(a) Agricultural and dairy products, processed foods
ready for the consumer, etc,

(b) Forest products, particularly pressed boards, ply
wood, paper products "from saw-dust waste, etc,

{c) Hon-metallio mineral prodiicts, particularly fine
clay vi&TOf art pottery, new v?all tiles, etc,

(d) Tanning and leather products, ready for the trade,

(e) Cotton and wool textiles, and their products ready
for the consumer^,

it) Chemicals, raw plastics and crude rubber from pe-'-
troleum and gasi

(g) Manufactured articles from plastics and rubber.

This list shows that we have raw materials for many
enterprises: what must we do to secure them'? A prime need is
pointed out below,, . V

Xnyestors Cdhsiderlng Few Industries Must Abquire

the Commeroial Factg--and the Technical Training Involved

What provisions must be made to help> the development of
new industries^'' Briefly this is expressed by saying that we must
enable vantureeome minded individuals to secure the spjecial infer*
Elation needed. We may class the information needed under two head
ing#:

1, Knowledge of the technical facts involved?

2, Knowledge of the market conditions and possibilities.

For enterprises already existing in a community, that is,
industries that h.a%'e been known and practiced for many years, most
commiuiities have enoi;sgh people in their mddst who are possessed of
the needed facts, and who can furnish the infoimsation needed for
no:'? ventures. It appears that only these -weII*known industries s^re
contemplated In rnxost of the post-war planning.

But many communities also desire to .attract new industries
to them. Realising their lack of knowledge concerning such in*
dustries, they try to move them in from other places. However,
when we consider our ns.tion as a wmle, then this procedure is seen
to amount to '^robbing peter to pay Pa.ul'% and hence, not wholly
advantageous^ Again, this procedure fails to offer investment to
exas capital, and thus again, is not wholly advantageous. InfTf
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contrast with thlOj tho of new kinds of Indootrios In
nA,!'" 'iwor t jn n ;rt ot'^vtu

But cur own coo. It onntct t she ca^t la new v^ntux^tt '"t
lone; .no thor do not know t;v.- tcor-nolowy and r<us.x'tet conditions in-
uolv''.i in such vcnturoSft it Is this "O'tch of knowiohu'c tnnt rn'.don''
most of our Ind-.-striol doo-elopOiont effortn ineffective^

Qnl:" Frukuentary Inforr^^ation in Kow Available to Investor

The suoceso of largo oonooiTje in developing neiv products
in mainly du.c to the feet tluet they ."x^e a»lc to do all th.e x^enonrch
a;od drvclopirsCiit exork tj-emcelvoc^ Small ccncexrna -"no oingle iritivld-^
ualo 'tr-' not ablo to do thus hp tremtoclvee. They eraot oo givnp
hclta Let 0.0 whe-t in being don-:, rlong tnle lira, both elntm.-v/X^o
ohh /Mre;* -m

Trie industrial Horth-Eact hae sot ixp research oxyjanlon-
tlono uhooe serviot'^ are ev.s.ila'blo to t.ho gcnier/:! pu.elio^ Tbuiy nave
th-s Mellon Institute at Pittsbxix^gh# trvo Batt-elle Memorl-n.l Institute
at Columbus# Ohio# the kOh Snglaxid In-dustristl Eeaeax'ch Foundation
4rh: lihl onrp hhi.;: hihFrihiheir1:;;^: ̂  ;a:ll: rtliiher rip;:;; ::aid| tl;p ■; - to lWm\ mm^
: pf I:vat e r:Cih:0O:iei;er | p;; :il|i;fi|;phi:il ;; errl ilbaiii r : ae : t hdaptpi arg : t a
thoir oun lahoratoxr'ica* , - .

Lot ur. so < Phot h-^s-o 'long this llnc^ hnnv or-'y.rh na
tions such .'"^.s pupil0 service oorpor-xtiorje# chambors oi commerce#
the; vafiphh: vrillhihirayr-hie rhiki -to
invt.et.igato the technical and oor:.mero„\al posaibilitios of no";

: ihrduhrif ;l:eh:#;:; y ; ̂ the ;■ ■ af Fp; r rtiie: yimpliiiei:y ;a; r oemp -
rosod of on-e scsn oulp# and the norli oorsSiets aialiily of oollcctine:
i af b :ilii;;i;ie;;a;»;;y- ^ ilii;i;e; reoihoirriixir
these efforts# yet in general# tho efforts 0,1*0 singlo^'handod# and
tboy ciQ not include axrerlmental inveotigatiors^ Inveatore fro-
•'ra'-ntly c mr L ^ n ohni "the inforr.attf'-n -^hua n."cured \n Inadc-opap^o

If;,ring the last four ;i^rr;'# ■^hc dovcrnorhs has
served to direct c-nguiries for t;::chnico'l iraycrrration to tae rn/alm-
able 3t"te erg no' on fo"-'' rues ':re» ptuilo th'-o s.-)?'>vicc n-se b>:n h-'u..-
ful .and vnlua.'blo# y.^et is is ratahor -h^potted*^ a.nd incomplete. It.
hare ;y ehc wa: t; thht ^ sMbh :he; he; yi;iis;i;i;ilieh;thid;kb;ili;:;^ y aaydrmuoh y
.more info.rr-ation g.s tlxer-cd to rcn'm-i-^ Bexo'loe xaxrlly ofr: ct.hr: »

AiS 111-: strr tian sf Jy,f dyf y t; h<' tcnc

To '"• r .ah' tc< .e v,<'-a„5 ' " . >u"i'hr ' -e'^oo—
iivni af j. ur >a '■a'^'1 „ ^ ''ai^f arc, far a.
aa-oortain the aaoill.abillty of ouit<abIo ran ;unhoririlo# suoh^ as eu-y#
fmlispar# 'uarvr-a,",# etc, i-k,-:-:''.# ' 'o -ret 'rtorninm tha ,r"-.ct h€n'xa''xor
f those rat'.rtrin "*0 < - a'* ;,• 1 j,ra'b,.oti'" 'm' -comnorcial ""'''-.at;'.

Such wox4v c..an bo done only he ovperto with f.lX'gt'-~oIaos equipsxent#
and is undixly erpens.lana unless it is done by a control l.aooratory
operating for the benefit of the Vncle reaion, ''-ind flnanceu so as



to digtr^bl^te a large part of the cost over the whole industry' or
region:*

Then cornea the location of the plant and its design a
job that again, can be done only by a competent ceramic engineer,
and ne must oe given a chance to study the problem at length* Many
accessory queations must be oonaidered; a suitable fuel Twhieh
Texas can fximish better than any other state), suitable water, suit
able shipping and distribution facilities, etc*

Next, comes the available market; this requires the ser
vices of an exp>ert who is especially prepared in the matter of
markets and commerocr.

During the time that those st'udles ax-e being aarriod on,
the investors or their representatives should bo constantly at the
sia.e of the research men in order that the investors may become
acquainted with the details of the work. The mere reading of reports
is totally inadequate to enable the latter to learn the valuable
details needed by them, in. other v^ords, the experience gained in.
v/itnessing these investigations is an essential part of an Investorhs
training and -is an essential part of his future businose knowledge,

Texas has m:ade.no provision for such service except for
the dairy and some fixrm-products Industries at the Texas Agricul
tural Experiment Btation,

At the Unl^^ersity, the Texas Industrial and Commercial
Research Council givc-s advisory service along tho linos of business
administration,industrial chemistry, cngincer'ing, and economic
geology. This eerviee itself, has received no funds so farJ it is
furnished voluntarily by research workers occnapiod '.vith specific
research assignments, and henoo, is not really financed to give the
servioe conteTSplated here.

These statements are not made in. a spirit of criticism,
but rather as facts which Dust be dealt with in order to solve our
industrial problem,

plan of Operation and Financing of Institutes for Developing

Hew hinds of Industries

The first item needed for such institutes is, a coim>etent
staff experienced in industry,

Hext, we must have the mca.ns for making actual commercial
products. Thus, to illu£;tratc again from the olay industry, ̂ '?e must
make full-sise brick or tile or dinner ware, etc,, instead of small
test bricklots.

But this involves sums which neither the ordinary college
nor the ordinary single business man has available. Hence, new
ventures in industry have been left to large private concerns, and
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Develoiyuent of Clay Industries Through

h. G oi'imero ial Production Laboratory and Re gear oh

by F. K* penoe®

Tbe term *'Ceramico"' (Oroelc, Keramos) x^eiated to the
Sanskrit v^ord meaning "to bura**, was forraex'iy employed to designate
that portion of tbse plastic arts which exnbraces the production and
decoration of all objects formed by the molding, modeling, and
firing of clay, lii that sense, therefore, It was practically
synonymous with the word "clay-working**»

Hw/ever,.. as used in oon,r.\eotion with modern industry, the
term '^Ceramics" has gradually acquired a much v/lder signifioan«e,
xina now generally applies to the technology of the earthy or non-
metallic minerals; that is, to the technology of nearly all minexuil
productus escopt ores x;nd mlnerxile of organic origin.

The ceramic industry thus embn..ces the mahufi.cture of
all kinds of clay products, including table-ware, china and porce
lain ware, such as electrical, sanitary, and chemical porcelains,
floor and wall tiles, both vitreous and somi-vitreous; till tjpes
of glass products, oontuiners, stxticturul, ;,-nd ti^blej vfuve glass;
stxnactural products, both glazed ...nd unglated, .us brick, tile,terra
cotta, sewer ^nd conduit pipe. It also inoludos Portland cement,
dentxil comx^nts, lime, plxister, stucco, ;..nd Vij^riety of gypsum
products and special cements; fused silica v,nd r:iagnesia ware;
oni^meled metx^ls and sanitary ware; a great -yarlety of insulating
miatorlals, both slectx'ical and thermal, such aa ruioa, vermxcullte,
steatite, rook v/ool; talc, ciiaik and slate products; a.cX''aslvo
isaterials, such as finely divoided silica and carborundum and alun-
dura products; rai^e earth products, such a,s rsantcls and tips for
gas burners; rofx^aotories, bricks and standard shapes manufactured
from clays, bauxite, raagneaite, chromite, graphite, asbestos, talc,
lime, quartz, alundum, and many other riaterlals,

Jlmong the ce;ramic raw materials processed for other uses
aret Filler clays for the paper and rubber industries, bloaobing
clays for clarifying of vegetable and mineral oils, and drilling
muds for the petroleum industry.

From an economical point of view many of the ceramic
i.n.dustx''iee occupy a rather uxilgue position, in trmt, owing to the
practically inexhaustible supplies of their raw materials (clay,
shale, limestone, etc»), thoy lncx''ease the wealth of the country
Without materially diminishing Its natui-al resources*

It is an aetonishing fact that Texas, with an abundance
of cex'amic raw materials couxjled with the ideal fuel, natural gas.

''Associate Director, Bureaxi of Industrial Chemistry, in charge of
Ceramic Research,*
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na.':3<> hac; raconf-;y -a-i :<> C.;r^r.:c ^ t^e ..o ...
v/ect. rroi'^ra™ ncet iy;> ; ou :irl; rA-r^-^^iin-^vlly ar. .^ ^
.-ntr-uslac-.sr. crau--r';. >'>a a r/j.r/u;-\AO ua. ;r.o; ^ --.r";'- "".J' -
It v^-as founa that mn?/ of T-hase plants vv'a.?^« opv;ri:^t.i.;g o.. ...... ..
vvnlch possessed trmblesor.ie propertito:, .fuaaartai)^.ul ^
t.aigoto on in the Cnr^Dic av/ioicn to c"t.r?titc
of oorroc'-. 1 og the .k propcrtlos* /oop lU'-.-r-.O'. oin. u^.u iptv..x
results hare uXready been obtained»

The corner etonv.. u] o: tdnieh coroMC ind..A;'try Ja
ro l^hor^ rav; ̂ juteriala^ ..o d i.v.a':-: 't» type ol lano^

onnerallv araiJc.oln In tin'; ^ ...iv.., havitr ha
Lat 1 n .u K r i can a ̂ . s a at 3 c r. lly n rW tf a t o o3 a ... "! a ̂ t a> a ̂  ~
tlons^ The ocourroaco of the idoaX luai of cexanav ^ ̂
nanoly le ..a^Uania 1 i th.. Itut; to a o. j rhap.. an.pa^..
led in uny oii.'.;r oactioj <af the <'...antry^

Xrr r^a.-Stlr Mi. ^\.ortn . <n , orMM* "o;'t .r, ts. i -
ceranio industry !juo baon tdo cbjoot of scr^e j nvestigatioo
rjarVct, It coniMrcno. di t:: tb > j.ar.-u i :f nu-.nons Aae-...^ ..b,aoot. ̂
ourroyg Isari ha-..a ;<aa'. fr... .dtioh id; r... J'or y,^.
oade hv prorutlag troc.aL» 1o . o to. f.„.ch /^oiu.r
op.-ivrAons bava ho..n absoiot-d:- aurtaiJ.<.u, it Wu.r not^ vocs.Ud^ ...
'noliido produetv". eattru.n to this Inaeotry in f.aa s.n » .<a^ ^

IhcrafoA., Included only dorwet^c --^1 uto sty rfoauct^
fin..-- cUiua, ndnla ylassv.r. , oian.jw..r.-s, hav.I . nu ,
kXtclianearo, ctocldry ..no ..rt ^ ott..ry«

A survev for the year 3o.-w > .... <d irtuCca
'-ninunii i<-o ?)Yor Iha ht..to A d. a>a c..cy. r;.cl.^n hf the Crx..fr.co
of commerce. It Is rdynificaM td.t in .dl raports
v^as made that at le..Bt oOy to lOCd more of aheso .
h.-mre oo-an sold n had b ̂ ax ponsi..! to oct..rn tharj. ..en
ra--.ear. ̂ the aetu 1 r.'.xlyt cu.i. ad .s .t l.-c-st . yr^ .... x ...
figure given for actual salee«

'""bo /antcra;i, olansx''icarion .Iv^r in zli- oatlonijl ; uoli-
laUe.os, %i31 Sf tnunascita ba foliaxaa in ta. foi:rv;iny t.^ox . 1 a is.
in or day to arx'lyo at th - overall ib t<r.';S .;>ar aha .a>ait..a a.i -■■ -^-y-? ^ ^
xe liare taknin th'S anmni.1 prodoictioai of idanxnlMctuxaxa ceramK
-fo the cmihtxnr x.a .a v;holn a.nd iiddod to t.^jes.o juh-. di.xlarane.... ^ ^
o.twaon xsK.-orts.uKl tho ...rrortc xn any
suit raLraO'..nts ar prox..r:s.jt..ily the tiy-ir-. for the '/..in. y -
^-oah.cts c .n.-tarioo ny ty>< "..t^in , . vd^ol , k./.. . AA', A A-s r-
r^.cogrlrod by sni.t3 5tinK.inu as ."..-j r ..ntir.y .n Ah. A'
the witc«ant xionsusx d by ft'x.x rx.y b _ in.e. ay pro-3x. ..i.og^^en a a
b,.sio .-Of potulxtloi. .hi. n.t^. VvXi tl o on, t , . „iUl 1.- ..^
noo Ktvand b.yonn r- yi ^ Ibdb. b; j iKCueto
1n' to ^he Kit. 'IV u o\ M ® ut rar<. . x.l . m. .u-
.Ire^a af M.j C< -aua, nd . f . <Mh^r ,a urc.s. I- -^ch c„sa t. .
fiyura .h.onrr: is an lv .r^r- for the yaars inaicnrxjd.
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auction f above timt the total ceraDilc pro-
1764,985 -770 ' 'tot--1 .published dnta is glveiras
of a- Hp5E£ cts consumed for the StateThe amoJnt^producSS'ln ? P^'P^^Tation-*ie MaI§M08.
data'Ti^T0^n'S~QTX "rr -i? ^ " Tejcas as ahown by availableproducts^Sed^ that the ceramichv a fipru^^ of i-Q 5q^ ? -exaa exceed the amount |>roduced
wWo.h ifei-d?? f^ferring back to our limited survey
that this fi-?vre utility glassware, we seethe d^ff?ren^i ?« larger figure shWt mno? ticiuS that our survey did
should also be"^«tPted thit'Th refractories. It
no doubt Production figure in the State riad
due to the o>-.ere-^T'>n'^r'^i^ increased during the last two years
manrifacturer^ Ju lUass plants and two new refractoryof 1944 would ? % total produced in the State asen® o? g,po00,000; ttore is still a differ-but not proauoed'-'inhL State!' products 00Bsiu«<J

uroduotlonfoS'itSPP should be stressed here is thet oerasitc"• hid. ■ centered in there areas which have ava^'l-it tafJeirSeen
favcrabie fuel supplies of arv

tnl 4",?h ''P'-y '-"bt'tly been brouli to il«gi''t.o h^L?r nf oi tuw sffltarial's necmiy
bae-5=> ?t <^ry^Ui ^ ceraaic manufacture. On this
S5'^rof~*he r- ■ '"'f ? uaVQlop that Texas would- nr-oduoe at least6S avrjss ™ss 'a Mss,?"
SSSSSoSlsiSa'""•■• " »'■■•
4-0 fijake V^t ^^cognljed policy oi* any forva.rd looklnn state
car^e nM"Irr -T^/ interested parties mich inforavitiorl as
dvn 1 ?T roluvive to its natural reeourcos* It is •■ ^ ■'i .so
'^f policy to pro ride training for the jobapphPS";leJrfPrfo?tij;;tSJf ?• -I '°d°fi= f POlibiJ-it" „ if. i i-u i>i.5an 1.0 th. j field of ceramics, ft
bear/dev^looeS'' cu ramie raw materials have
state auspwted fepartmenta in their.^nufaotirh 'hai iftheae^statea tha fucilitlustf thSeo ceamrrieearuS a-
hS"-!! ST"'®''''''' "® conataiitly baias aubetantlallT ef-arSfroSiatht ; P® raw iraterlala pos.tess sKpc:r.1.or q-aijtlt-sthPhdta a"™nt.agss in their utUizatlon. In the
Jaf; ?°i; operations la Texas tao lead-irsaip and geCTioss o'S
pi'n tp laboratories and ooiriouluffi in o3.-anlo Irtru--
Ih tha -union. ePt, iT^t
i°^ !pf« positions in the larger iniuatrlll oiSarPlSaSlS;;
wSLf.-t?rhh' ?."•' "on also inolud-a ioaioh ..ill g.v-a tna necessary iastruotlon to o-jalify a stuS.i Sr



le^d.vr^bi{> r ^^^w'VCi X iriduc:t'TX'^^r, "is. " o. ''. „" x

" ■ ; : ̂ |S|' Opifeii:: t# ̂ ; ipXi X ;|;;; ipiipp Spp :X ; I;;
Ol?;::: ̂ Si: JiX': XSi;iippXpi;X;Pl5p|: p:;iiPibil:P X:i:liiilliX Ik ^ #:: ppb -bp :

■lwi;ii;l;xi^iiii;;iiiilxi:ii^:viiiiiiiiiiiiiii:ii .

: pPi IXplaiipliP^iii l|ppp;pi|||i||iiX|pp|||p;i:;X:i|5|;||p|;;;|i:;i:X^^^i^ 1^:;
pIl^ippsPlPiipXl^SPPK^iSplillPip : ••■"• '""p

P;iX X lb b PPspii p- ppp; ippipp pp;ipppiisipp;p;ipipi|pxppsi;:pp|p;p:pppp;i;||p;^ ^ -Ml i
Pa P Pppp:iXiPl:®:Xb^|: Pi^iiiilillPPililiiiiP; :;iiiiii:i^ii;pi: pP|tliP| , ::

P PlPP^P -PX :: pppPpP -PPiPPPli XPli : : ;i;l||: XPP - PIPP- ;:;iX; ppppppp fIpXPiS ; ; ;;p|| p;;
%0U.1.P1 PP'P: t' PtC S lappppi: PPP^PliPPJ Xpp P M ppilpppp: X;;:; ;;;p;ppp|pp;l ;i;p|ip: ::;;^;;|i:|i|P|-: ̂  ^
^^bX:©pP Kpi||xXPaP ■Pp:p'PPPPP|KP::pX;XPP;;pXP'^^ :'I?IPPPPPP pibpPXPXP^P^
1-XlPPp PP -pPlil iPi--: fPPIPiPiPiXliPX; P PPiliPlPPpPippiPP iiiP P;|PfPiiiPiiiilPpPPiiPPPP^^ P
piippif PP|piP;:iaPiPP:P::iiPiiipPppPiiPPpiPiiPiPPi:iPl|iPiPi:ii|^

pp pp;:|a:ii;iigPiPpPiPiipli;:|P|P|ppp«;iPi X p ■
cBX^atfiio departi'jen.tivj, resjoa-rcPa ursd proa-.;ctlori ia o orator id a- of a
f©vV of t'ho load!lD.g oor'?;'o.::iic Ir.at-itutlOTis oi tlio couiitry aod lor.xiag
a Dart of tbio stata oi5:i.ver;.-itiao ao inoj.caMteci, It it ir.vpoooi erappd P P||X;Pf0-^ D.or0 :tiPlpipP ; a : PXa^rp p;; lprXa f■ ■ ar arspf ;■ p:p|. ^ : oa.;. i ou r : oo -■ '■••'■ -'jX. o
plants,

p  pfia p fPlf i tPP:-iPPlPi:P PtePp^ P,
laPatrXotiPPilPi P: iiipafipp#ptpt;:pp:®ppp PlillP:: f l:iPX-Mid;;pp^o

PElPa tPi P-SdlPraPfil tf;;:, P;: PpPpiiappPipPSiPiiPsf 1 p
~o'art/Tontii"? rai'«n.rc; 3 ftxo:if ioa for t - a ,j.ct;v:t\Irr^So j5o'n,don tn "1 >' 'to -c - cP D-<t ^rb-svr tn-

PriPiiPaPf;diP; iPXartPP^P beaiPD Psat pap p;;l tf a| p^fpla;;: ;; at: ;;P ^
ocrduct rt otX'".u.ti'''' o rs"^. .r!oattris..x >^r rnrio'Oc<i Ta^r'-orc^'
iott. Lnoa:;uon a.-: rot jurc- ''-f iPj'' ot.-t-r- ixoo; .rirci-
talXy In tbo roji-sntt^Xlic olu: ifiootr-n, t.o. rosuii na.o uaou t4;uL
the activities of this enririeorbig et;>--rix:eat ptatiai^ o.rc aamoct
wb 6X1 P P|aP :: : Pi bi PpPPf;l;:iXl P PiPsf PPP|0:& pPifIPX|;|pii;|;p;p; b

: baPb ie0:b P:6:fiifaPP: :fllppaPPPpPPiPliiPil p-itospipb ;;plp||p|pp|p:ji;|;p|||^ b
: art» P'lbb: P IbitPflPitPPi:P6Pj6Pp|:pPi::sbiP;PpliP;iPilSp;t ;PiPf PP-iiPblliPi

P  Poblbi«; b fPf oloixiPXoP ihPPPPPilPlPPPP'iiPiPiPiPlPPXiPPP :bhPPP6hp lb llppiya
&Pb PBbfoi bl t P ap : XPb- : iiliPPpPllPPP b§pppl;;ip|ppp;pppi;p;||p:|;^
or vvpiat Diirl.xt be bsirfoBd XBdu>etrial pilot pxaiot operv;tl<.t^, ^ .i.bi,s

■how P a oi Xi 11 i: Pp|PO Pbpbb b^ ; ■ :0:l l|;|x PPPPlPbi Pbf P b|p;|p:;;p;|;;ilp||i|p;0i ■
ab;0;b«: ppIpI bI 6 4f pp xr d; P; X b PPpblipPpP:-Ppa bp pt Ipppp ■ t |ppP:; pbPPbi P ppPipbipPP^pipiPippi p pp^tXP
bPePf ubXPePpP: dpi P» ■ : :ib:bPio;PiP P ;:b;oProbpiXPb;Pp ibib: : ::|l|:|ltplb^ _ :

PPPPbipOa P Pb;6:P PXiPiiPdbiloPp|:t:PPP;:Xpi:PPPiPpip|pP|p|ipPPPpp|iPpPPPPiiPiP|pi|PP*PPPP
' PbiPiPP P , t p; oiiXblb p|p ib bbepppipplpppppppppiiplpvpplbpx Ippppppppfpr iiPXpiplPPipb^ p, ■
" Pf bf PPm phP: p' P tPbebOP P IbPb bPblPpiPppP; X iPPpPPXpP|: p ■ p 60b^roxp P pOb;:^ ; bO-:::tPts - bb; o X X O \
for final v^rsu ,b',anc

\i& &V& aPlbPli XbblbibifttP-PPPPpPrcwpxtlxpia-o oao libipipi ::i
of P Pt bp P; lew' ; tbr bP P sPptaPptiPpP'iP if P-? iP p S f pplPiPmpiX 0:0 P^ p pPPXplpPffn : ̂ p "PP'^^t O;
buildirji 00 cn<;: four ,wa sur > .b,1ortt' 'nxc c 1 Xa'^a dcjv>>-^s
to aii of t ih yarxont aoti/Hb o vl .c., t^oe alr-acy bacu Iin" >~o
XPb P-tbe P : ;0P6:00 P ■pof:: t bap P ; bbPx po: Wm4&: b b: t rob bXib » p pfb: p bibbppa p ipro , ̂:
PbiiP PPPiPnPP PiPbPe PPPPof ;P : p ob PbPPlfneit^XpppilPP^^^ Pi'Pi P pppppX po 4 olopbli p . ^
Pfplie bp ■ P ■ bblPXPd-lnbbP; ? X: o: ■ pptPO bpo ■ : d o r o t e cl t o p .1 Pi or |plbx;pt ap;al;;:;; . :|5b0iXpfpipii

P  ' bPbPiXPbPX t;b>Pe Pb:*^:P^^ W PP blPOW: PpPpI P:P|p|PPipbP:p;Pp OPf:P i:§b^ ^ pierapX;l;P0^ :: |:d Otli:: p b t ebb ; :.:
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here for that reaaoru One of the firBt probieme of the _ cerarriio
production laboretoriee wlXl be to set up pilot plants in the
processings of Tejhis raw rsaterials on a scale vniicb will remove this
handicap. Such pilot plants will Bhov« that this proeessixig can
be done by individual plants until s^oh time as the industry reacnes
a magnitude which will develop processing industries similar to
those faind in the Eastis

The maintemnce program will also include as axx emergency
mgxasure, fleirinveetigationS of raw miterials, partiouXarly with

reference to their loc-ation, extent, and economic utilisation,
hs has already been pointed out, the lack of information with
refe2''ence to the extent and quality of eerumic riiW mjaterials,
jxxrttculurly for the porcelain industries, is one of the great ̂
handicaps to the setting up of a new Industry. This iniormation
should bo obtained at the enx^lieet possible date. This type of
vxork is adislttedly expensive, but is absolutely necessary,

Almost daily, x'equests are boliig received for information
necessary to the setting up of eex'amio industry in the btnte oi
Texas, The proposed program outlined in the foregoing will not
only safequard existing srm.lX business, but will service a field
of new industry not now x'opresoxxted in the entire Southwest, Tne
benefits to be derived are so varied and so fundamen1>,i.l, as bo
net only justify the program, but to pl;.,ce it in tho emergency
class of must legislation.
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Hew Uses for Cott-on fund

A Regenrch Center of national jnoortance

bsJ- Btoon Willlqrie'^

PKEFAOTOHI HOTE

The largest cotton renoarch group In the United St<ates^
outsido of the u/s, Ucpartnent of Agriculture, ts now located at
the University of Texas, affiliated with the Bureau of Industrial
Chejoietry*

A staff of fdrty teohnidi<ans and <a wide variety of re
search equipment are ccattered in five different buildings on the
carpus of the University, concontratihg their entire.research
effort on energency war research projects, carried, on, in all but
one instance, under contract to fodei'al war agencies.

If this^ staff and these facilities are piroperly housed
and uaintaineA", the Unl bccotie the ci^tstiandlng
cotton resoarcp center in the South, wITl
have g rcscaron pregran coonensuratc wltn the nagnitudo of its
CO ttorA^prohrcvi,

THE mmm

Five years ago there wgs no cotton fiber iiaprovooent re
search done in Texas, The work then done by the Texas Ap;ricultural
Sxperinent Station of the A, dr H, Oollege and the Textile Engineer
ing hcpartnent of the Texas Technological College, concerned Itself
with the study of probleris relating to the cotton farner, the
training of skilled textile nill operators, and the norc efficient
use of textile eeuipnent of cotton as produced.

Hp attention was being devoted to the ohcialcal siodifi-
cntion of the iioer to enhance ifr^prbperties find Tne"
products siade ftoo it.

In considering an approach to cotton reso,arch, several
ss.venues of approach wore available, all of v'/hich had to be taken

e. complete prograxi for cotton, but any one of which was of such
magnitude as to require all of the effort of sods one agency in the
State,

First, cotton is a plant px'oduct - a product of the farii,

^Dircctox*' of Research, Kational Cotton Council,'and Associ-ato
director of the Bureau of Indu.stx'ial Cher;istry.
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as i\ ncitionnl and intern at ionr^l coEimOdityj the one solution to our
problem is based on^ the same fpundntiond upon ?rdiichthe growth and
stnbilitj of any Industr:f are bahodl fsamely, quality improvement
and decreased oosts» If the future of cotton is to be bright^
it too, must mo've along this road*

HSSEAHOH ORq^^IZAflON A? TdE UNIVERSITY OF TEmS

In 1939, at the outset of the cotton program of the
University of Texas, only the Bureau of Industrial "ChesUstry was
involved. The facilities then available included but one small
Che mh o a X 1abora to ry,

By 1941^ the State Legislature had passed the Moffett
Cotton Research Bill, and from the funds made available for cotton
rCvSer.iroh, the University of Texas added a, fiber, testing and spin
ning laboratory for the evaluation of chemically'modified cottons,
and expanded its chemical engineering fncilitiee.

In 1943, the National Cotton Council of America, in re
cognition of the facilities available at the University of Texas
and aware of a liberal, dynamlo^ approach to its cotton. problem on
the part of the State, moved its rese,r-rch headquarters" to Austin,
in affiliation with the Bureau of Industrial Chemistry, and aided
in Ovdding a weaving labora,tory and additional chemical processing
equipment,

Sos^e of the facilities for cotton research at the
Unix-ersity of Toxan are shown in Figures 1-5, These are xrariously
located in the Oh.emletl'y, Ghemdcal Engineering", Bhysics, Home
Economics, and Temporary Pilot Plant Buildings,

The important facts to emphasisse here are;

1» The cotton reaearoh unit at the Unix''ersity of Texas is
unique in the United States qs it consists of a coordinated effort
on the part of prixrate industry and gox'-cmment for the soliJtion of
a mutually importa,nt problem,

B, The equipment already axtailable for cotton research
along the lines of chemical modifications of the cotton fiber for
textile and industrial applications is perhaps more complete and
more vereatlle than any other laboratory in fee United S'Latee worh-
ing exclusively on cotton,

BESEABOH PROJECTS

1, Studies of Dewaxed Cotton: This w<as the first pjcojoct
initiated by tncr""Bureau of Industrial Chemistry, This project is
now being financed conjointly by the University of Texas, the
National Cotton Council, and the Cotton Research Cormrilttoe of Texas*
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Whether or not it is nocosoar:/ to through the ohpenBlve
spinning and weaving operations to prepare cidth to he used in
lard nates is a moot question V7hich is important to the military
forces nov7 and important to ootton at any time*

At the time this report is being written, negotiations
ore under way betvireen the National Cotton Council and the Navy to
center on additional war project in the laboratories in Austin,
Further, the cotton work in Austin is actively coordinated to
several Quartermaster projects in other sections of the United
States,

A great effort must be made to solve the teohnologioal
problems facing cotton. World Wsr II has given the University of
Texas the unloue opoortunity of becoming one of the nation.^s
greatest cotto'n research centers* To insure tho continuance and
growth of this developsiont, this work must be adequately housed and
maintained. Keeping in mind that all cotton research is of benefit
to Texas and that most ootton research is of greater benefit to
Texas than to any other state in the cotton belt, it is only proper
and fitting that the State take tho lead, in encouraging and
stufoiXlBing tho cotton reeearc.h facllitios at its command*
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perfectly practicable and economical even though no commercial
installation of it has been built so far^ due to war conditions
which prevented the use of the materials needed for the Installatiom#

Theoretically, it is possible to malce many valuable pro'^
ducts from methane by means of electric discharges,through gases,
but it is a question whether they can be made economically, Worh
is now in progress to determine such possibilities.

It should he i^ointed cut here that it is Important to make
valuable rather than cheap products^-^'-thht iSj products which add a,
large manufacturing value,per pound of raw material* The importance
of a raw material naturally increases as more of the high-valued
products are ma.de from it. Thus clays become more important as miore
end more of the finer products—china ware and art ware rather
than common bricks are made from it. With coal tar, it is the dyes
and pharmaoeutieals rather than tar-roofing which give it its impor*
tance. Similarly, in dealing v?ith methane, we must seek to make
plastics and rubber rather than gasoline*—because in making gasoline
the value of the na.tural gas used is likel,y to be doubled only, but
in making plastics or rubber the value of the gas used will be
multiplied by forty.

It is with the view of devising profitable processes that
this work is being carried on.

Possible Tonnage and Vo.Iue of Chemio;.il Products

,To illustrate the possible tonnage and financial value of
such chemical manufacturers, wc present the follovrf.ng concerning
acotylene. Other products such as ethylene would shew similar
piotures,:

Heretofore;, acetylene has been made omclusively from
calcium ctxrbido,. The latter is mods by smelting limic with coke in
an electric furnace,. Until 1910, aoetyione was'used solely o.s a
fuel gas. By 1980, it was used extensively for making acetic.acid:
its annual production in the Unitod Stetes rose from 5000 tons in
1914 to 11,000 tons in 1988, and then to 163,250 tons in 194-2, Its
present production in Europe is probably more tram three times as
great,. tTnile.ein essential fraction of th.is acetylene is used for
welding, yet the greater amount is used for making plastics, rubber,
and chemicals*. In 1942, the amounts of acetylene used for the re~
gssstive products have been estimovted to be as follows;

Ac e ty 1 en e Used At^unt

Por Acotic acid 66,000 tons
For Vinyl chloride and vinyl polymers 4,000 tone
For Heoprene rubber 30,000 tons
For Chlorlna.ted solvents 28,500 tone
For Welding i 61,850 tone

Total 182,250 tons
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CHAPTSH VI

Some Ooinments on the State^ a gagj Biislnesa

Based on G-as Statist!ee and Taz Records^-

oJso Recommended Leglelatlvs Action

E, P* Sohooh

The following table presents the amounts of gas produced
and distributed in Texas during 1939 to 1943, The data are from
reports of the Texas Railroad Conmission,
lions of cubic feet per annum,

The figures express tril-

A

Table I

B G

Year Cross Prod, irsed, in Texas Export Waste to Air

1939

1940
1341

1942

1  iqn

1,278
1,336
l,od6

. 821

.915
; 977
1,034

.230
,230

.2?0

, 142
. 133

.101

.082

1942 In Fercents of -'iI" 74.??$

B-l ■T~(^ B-4
mo Pipe Lines For !Jat*dRSoline For Field

IH5
'or Osrbon For Oil

Y ear Fpr Fuel- Manufacture Development Black Lift

1939 " 0*^ 0, c, v<~' ,051 ,171 : ,317 :lvi:8C:
1940 , 264 ,056 ,217 .326 ,052
1941 ,302 »0?2 ,2X3 ,329.
1942 . 413 .069 ,193 : ,296 ,063

1942
■±t O/bfl Of "A 29.8^ : 13.9?$ 21,4?$

This table shows that the gas used in Texas through pipe
lines (Co1,3-1) plus the exported gas (Col.C) amounts to only half
of the total produced«r

Let us look at the other half; this is usually not ac
curately mete red.,--'its amount is generally underestimated in order
that the opers.tor may be on the safe side with his estimate. All
of these gas quantities should be metered. and their use supervised
thoroughly by rnibllc officials. However, the xvriter was told that
the Ha-tlroad Commission's budget is now too smaJ.l to malce oiuoh
supervision i.>ossible.
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The G-as used for field development (Col*B-'3) Is usually
obtained free,'—-»and hence Is used very lavishly* Its amount as given
in B-*3 is already large-'-'yet the actual amount is probably much

The cure here'—as in the above—is supervision by public
officials and aotuovl metering*

The sasie is ti'nie of the gas used for lifting oil. The
amount now allowed per barrel {10,000 o*f,) of oil is excosaively
large* Furthentore, this gas .Is not me to red,—and since many gas
corspanies that furnish such gas wish to get rid of as much gas as
possible in order to produce 1.1 quid condensate produced with the
■iiiqi 1 h fhe;piii:ii|i;iiii;i;iii:lgl:y ;

In addition to this 'n,avv.lsh''* use of gas introduced to lift

This Is never reported and hanoc is totally absent from this report.
This gas volume 1b uno.fficially estimated as eriounting to 170 billion
cubic feet per annum,—or ons'-^eighth of the total gas prod.uoed.,

Tiie above gas qua.ntities are all in need of administrative
attention. The tota.1 saving thfit might he thus effected cannot be
estimated,—'but it is likely to be about one—fifth of the total gas
produGsd,

finally, we come to the consideration of the gas used for
making carbon black {GoX,B-4),

It should be noted that most of this is used in the
"channel black" process in -fffhich only 1,46 lbs, of carbon ore ' v
obtained per IGOO c,.f. The amount of gas used for this purmose has
ffsky-rocketted" in 1744 .and it is unofficially reported that 0,6
trillion o»f, were used, for this purpose* The writer's experience
with production of acetylene black leads him to venture the predic
tion that a X'rocess may be found for maki.ng a carbon black that can
taxe the place o.f channel black,—which process will yield at least
five times as much carbon per 1000 c, f, as the present i>roceBS does,—
ancfw.hie.h will produce t.bis carbon at nearly the g<ame low price as
trm.:.t now paid for channel blac.k. The present low price of channel^
black is due in part to the negligible low price paid for much of the
gas used. The trade can pay—,<nd .has paid—slightly higher prices,
:fpbpi;:;,; - :f t:||i;f p: hOp ■
process secured by research could pay 5 ots, or even r/iore for the gsa,
sell the Carbon for noo.rly the same price as now, actually
saving four—fifths of the gns now used for channel blo.ck.

Hence, the total of columns D, 3-3, .B-4, and B-5 could bp
reduced through a. combination of adminlstr.-.tivc mc.'-.surcs and research
which would amount to one—fourth or raorc of the total gas produced.

The Gas Tax Law and the Amount of Go.s Tanos ^ 11 octcd

The tax to bo collectod on Texas gas is to be 5,2^ of the
price rocoivod for it and for all of the llquifiable eonsti'tuonts
collected frosi it,—with the -proviso that—for t.^.x purposes—the



Biininji:u3 pride sh.nll be l|4i ctf^i per HiC.f.

in tho onso of cyoled g"^s, only the condona.-.tos '.■re to bo
pnid for because the g.-us is returned to the ground» In gencrnl tho
nsoosftod value of those liquids obtained from '•cycling^* ia ]-)laced at
S0^~ of thoir sales pricOj-'-r-rid the tax is 5,£^ of 60^ of the sales
price*

The State CoigptroXlor ̂  s off ion gave the follo'oing f.tgure
for tho total tux laonoy collected on all forres of gas .-.nd liquids
condensed therefrom durinsr tho fiscal year nhich onded Soptembor 1,
19 44—p3,246,000 * 00

Tho follovdhg table pro sent s the total gas tax .co Hooted
on gas itself,-"**dur.lng Ootpber^ 1944^ and tho tax collected on tho
liquids produced from cycled gaSy and on t?no ^'dxdp^' gasoline and
other condens.etos from gas,

im±Ti
; : ;e;- i ei:ee|ii:|||i||:™: : ;: .Tiiihbih e ■ e ■:■:::

G-'-'s 'lc,f* .i'- h* Value
v/ell-price:

Sweet 5.0b 72,454,523 12,212,534 115,050

Sweet Loss than 1*4.1 9,822,134 139,340 . 7,246

Sour 2*7 2,392,713 64,25.2 3,341

Scur Less than 1*41 16,413,460 231,439 12,034

Cas^ghucd 2*25 42,203,128 052,832 49,545

Residue 1.92 2,936,522 ?5,359 3,019

Total G-'S Loss than 2,45 .146,372,530 3,675,762 191,135

Rcoyclinig Liquid 49,912,661 1,386,741 72,110

Other Oondcns.'-des 3bla. 332,824 489,899 20,208

Tax on Ll quids 92:>3M

Total Tax on das plus Liquids 283,453

This table shows tHt tho amount of ;5l91,135. w.'-s^ collooted on 146
billion o„f. of g.^s,in one month. This figures out to be a r-te of
1,3 mill per H.c.f* Hence, the total t/i.x receipts for gas produced
in twelve mo?>ths would be |2,29b,000,
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