
The Problems and Trends of the Chemical Industry ,~"'~ 

Doctor Harrison E. Howe 
Editor, "Industrial & Engineering Chemistry" 

The Army Industrial College 
November 5, 1937 

Members of the Class - 

I am always a little diffident about appearing before any 

group of students and more particularly such a mature group as X find 

here. I always think of an argument in our f~ni!y when ~y oldest 

daughter, a girl in the grades, in order to close it, said" "Well, 

Daddy, I ought to know better than you do - I am going to school and 

you are not." Perhaps what I shall say here in some respects comes 

under the same heading. 

In discussing the chemical industry, I think we might begin 

: by trying to define it. There are many definitions of it. Perhaps 

you gentlemen who study statistics Mow that the census gives us one 

classification of the chemical industry. 

We like to think of t~he chemical industry as one in which a 

real cha-~,e in composition takes place dtulng the process of ~nufact~re, 

in contrast to mechanical industries such as machine tools, for example, 

where the real changes are physical in form and not changes in com- 

position. Some would go even further and say that any industry in 

which a process is being utilized, where a change in chemical composi- 

tion takes place, should at least be Called a chemical process industry 

if not indeed a chemical industry. Perhaps a correct definition would 



be ~ that ~ chem~Ical industry is either one which is engn~ed 

in the manufacture of ~k~)/~chemic~cids, al~lies, m things of that 

sort; or ~ fine chemicals t~._. ......... ........ ~:~ ~ ~ ........ ~ of 

one type or another,..~hose of extreme purity manufactured in lesser 

quantity and very much hiF~her quality than the aver~oe heavy chemicals, 

though even there we find some thin~s of extraordinarily high purity; 

and then perhaps the pharmaceutical industry vthich is a highly developed 

branch of the chemical industry. In the latter industry some of the 

most worthwhile ~orl: is now being done, ~rticularly in .those border 

l~between ehemi~and other s c i e n / c e ~ ~ ~ { ,  r2_d 
l 

- . ~  . . . . . . . . .  . , . o  . . . . .  11T  "a "  _ . . . .  ~ ' , )  

When it comes to a question of the products of the chemical 

industry, I thin]~ ~ you realize that in some respects this industry 

~ ~ ~ r s ~ " ~  J~n.,~,,,~ .-,~l.L..,,,.,..'_]l~mJ in that the ultin~te consumer in most instances 

does not ~ ~ products ~f ~h_- ̂ '~r -I i~.S~ to a consider- 

able extent they are the raw materials of the next industry in the 

of manufacture. You very seldom, for example, go out and 

bay sulphuric acid. You are not likely to ~ buy ~r~y of the 

other acids ~ chemicals produced in large q~tities. You do 

not ~ buy dyestuffs as such. Therefore, you are probably not 

conscious of the extent to which the industry serves. There is an 

inscription on the laboratory at Oornell University which amon~ other 

thin~s says this as to chemistry: t'A Science Ministrant to Sciences". 

I think the same may be asid about the chemical industry. To a very 

large extent it is an Indnstry which serves other industries. That is 
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a disadvantage in this respect" The difference between the cost of a 

dyestuff which is quite unsatisfactory to you in your suit of clothes, 

one that is not fast light ~washing, does not clean well in dry 

cleaning, etc., and a similar amount of the dyestuff that will with- 

stand those things is/on the average~about 30~ or 35~ in a suit of 

clothes, ~ut the m~n who ~ufactures the textile, the man who manu- 

factures the clothing, when he multiplies the units he ex~Dects to sell 

thr~gbout the year by this SO~ or ~5~ is concerned with a sum which 

le~ds him too often to choose the less satisfactory dyestuff and then 

blame our industry for not being able to produce in America the good 

old dyestuffs they used to get on the other side of the water. Curious 

to say, this suit of clothes Y have on this morning resulted from a 

~#~th-~" manufacturer as to why he continued to use German 

dyestuffs instead of American dyestuffs. Instead of answering my 

question he sent me this length of cloth with his compliments. I 

liked the cloth, returned a check: at once for it, repeating ~ query; 

and we are still arguing over the merits of imported and American-made 

dyestuffs. That, of course, is a long story~o which you ~ un- 

doubtedly gone in your study of textiles. 

Another unique thing about the chemical industry is that it 

is its own best customer in that some of the largest tonnage of th4~s 

Produced by the Industry are used by that same in~Astry. For example, 

the Dew Chemical Company manufactures a large amount of synthetic phenol 

and they use that ~henol in the production of other products. That 

example may be a good ~ny times. 
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~he chemical industry, how ever you regard it from the 

standpoint of definition, extends very far in its ramifications and 

you find chemical products turning up in all sorts of places. Perhaps 

that is one reason why the industry as a whole survives the ordinary 

depression very muc~h better than any other industry. I have not 

brought along a lot of curves this morning but I think if you will take 

the present recession ~ and e~ine the stoc/~ m~rket 

prices say in July and what has happened since you will find that the 

stocks of the chemical companies have held up better than most of the 

others. If I were an artist or a cartoonist I would like to draw you 

a sketch this morning showing a number of fairies or gnomes~o~ magicicans 

or something of that sort. which I should label "Research~on,. 

"~anagement". and "Distribution". pushing up that curve of chemical 

stocks. It does stay ~ se~wnere science is not used to a 

similar extent. 

Host people I think will agree that the chemical indnstry in 

the United States goes back ~-~- ~ b~,~iz_nin~ to about 1835 to 1840, 

when some very crude beginnings were made along the Atlantic seaboard, 

e ~  principally in New England. ~nere were in Virginia~ome 

industries which we ~ like to call chemical industries. 

3y the time of the World War the United States was pretty 

well leading the world in the inorganic chemical field with respect to 

tonnagej~ value an ...... ~zt ~f th~Luo, but we did not have anything 

to speak~ of in the way of a synthetic organic chemical industry. I 

have often said that if the United States got anything out of the 
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World War it was a syntheti~ oiganic chemical industry. In 1917 I 

wrote ~ llttle Pie%e which was published iA44Ae~ called "The 

German Alarm Clock"~ and the~)f my story ~ was that how ever the 

~ - - _ z  tL~L ~'~ing In ~--~n. ~ awakening the rest through 

I of the world to the utility of applied science ~ industry ~hereafter 

~..~r~y would su~, f e r ) ~  ~export trade. I am not a prophet but 

you ~now wh~ppened as a result of calling the attention of the world 

to,~. In .~ g~o~upVI suwpose the 9nee of greatest interest to us 

are the ~ @ ~  medicinals and pharmaceuticals; secondly, the dyes~ 

upon which we depend for s o  ~any things. For m~ part I think I could 

get along without dyestuffs but I am told by the~s~sychologists that I 

would soon find myself:feeling~d~#fere~rA~ere cut off. 

In any event those were ~ u p o n  which Germany had a monopoly 

at the time and they tried to us 

position of the United States t ~ t  off the dyestuffs, the pharma- 

ceuticals, and medicinals, and the cries from labor and the pleas from 

the people in the hospitals would be enough to bres/!¢ the neutrality of 

this country. As you Imow, tlu~t did not work and it never can work 

because we are now not only independent but I think it could be shown 

that we are in a position of leadership in tL'_~ t'~n ~ synthetic 

organic chemistry. T o ~  two great'of ~ # ~ s ~ t  a~ (~4~" 

heAper~e~jphotographic chemicals, ~ . ~  flavoring extracts, and 

the long list of things that come out of that rather smelly, unpromising 

mess that we know as coal tar. 

Part of the growth of the chemical industry since the World 

-5- 



War is unquestionably due to the action taken by the Government in 

consenting to the setting up of the Chemical Foundation, Inc. You will 

recall that that was a device ~ to tak~e over the patents that were 

held by the Germans in this country at that time. There has been a 

great deal of controversy about the whole thing. As a matter of fact, 

it has been through three courts (finally settled by the Supreme Court 

of the United States), each court ruling in favor of the. Chemical 

~ounca~lon when the C-ovegnmentAbrough t ~uit to dissolve that corpora- 

tion. ~ne fundamental reason for taking over those patents was that 

for the most ~rt they were product patents and no mtter how clever 

you might be in devising other vrays of reaching the objective there 

was a patent on that product after you made it and the control of that 

patent by enemy was used against the United States qu aite, 

much as any other , I m p ~ , -  conducting a war, Ibe ~here seems to~lh~ample 

justification for purchasing those ~atents and licensing them freely to 

those~who might care to use them. That, together with some very r~terial 

help in the way of tariffs in the beginning, has built up this great 

industry which m~es us quite independent in respect to a number of 

things that have strategic importance and certainly are always worth- 

while from the standpoint of the general p u b l i ~  

The size of the indnstry may be of some4~ to you. Going 

back to thl census ~ ,  if we t~e Group 6, the United States Census 

of 1~nufacturers, which is chemical and allied plants, we find them in 

every state of the Union, with the "~:oncentration in the highly 

populated areas of New Jersey, New York, _..~ ~f '~i oe Illinois and 
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_ iI 
some in Missouri .... , .... find ........ 

which is that miscellaneous group of chemicals not elsewhere classified, 

we find ~.c --ns&z~ Ad-~'---~ "-. 570 establishments in the country with 

salaried officers and employees of 14,541; wa~oe earners 2 average for the 

year~65,8Z8; salaries amounting to something over $37,000,000.00; wages 

$80,500,000.00; materials, incl~dlng the purchase of powetcontainers 

and that sort of thing, in excess of $329,000,000.00; v~lue added by 

manufacture nearly $S40,000,000.00; and a to tal v a l u e ~  

- ' 

, 6 9 7 , 4 4 8 . 0 0 -  , , , j  &,=;, , , ,  ,,~' ,.~ t v  , ' I .~  ~.s . . . . .  " J k . ~ : , ~ .  

Another me~sure of size is perh~gs the total tangible assets 

of some of the companies, and I have put down Just a few here to give 

you an ide~. The size of duPonts, for example, exceeds $5Z6,000,000.00; 

Union Carbide and Carbon $24~,0S6,000.00: Allied Chemical and Dye 

Co ~rporation nearly $191,000,000.00; Aluminum Co mpsay of America 

$166,901,000.00; Eastman Kodak Co _mpany $142,208,000.00. Perhaps you 

will not class some of these co m~znies, as ~ do, in the chemical field. 

will be glad to tell you why X do it if you are interested. Proctor 

and Gamble $I15,8Z5,000.00; ~Tational Lead Company $79,7S5,000.00; 
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Pittsburgh Plate Glass $94,701,000.00; American Cysm~=id 

$41,611,000.00: Park Davis over $36,000,000.00; Texas @ulf Sulphur 

$57,730,000.00; S~erm~n Williams Company emmp-$44_,294,000.O0; 

Dow in excess of $25,000,000.00, and from there on down. I have only 

taken a few of them to indicate in a general way something of the size 

and distribution of the industry~ think that while many of the con- 

rns are on the Atlantic seaboard, from the standpoint of production 

the country in the case of emergencystheFare fairly well scattered 

an~youwill find some e ~ .  of nearly all of the really essential 

mnufactur~products in other parts of the country that are very well 

protected, as for example the Charleston, West Virginia area. That 

valley in the last several years~me an extraordinarily 

active place chemically and Charleston has ~ one of the most 

in the whole United States .... ~ Wes 

Chlorine Products Corporation have a capacity of 500,000 pounds of 

chlorine every B4hours. I submit that is quite a lot of chlorine and 

most of it is being used locally, for example, by Carbide and Carbon 

~v~v~In the manufacture of various solvents. There we have industries built 
b 

up on the natural resources of that location. Carbide and Carbon is 

built up on the products of petroleum, some of the olefines, un- 

saturated hydro-carbons. Operating on the salt supply of that area 

with the natural gas available makes it ~ttract.ive for other industries. 

d~Pont's great p!~ntlfor fixation of atmospheric'nitrogen~is in the 

vicinity, the Bell Alk~li Works, and the glass factor~ ~. One 

industry begets another and we have a great area developing in that 



particular l o c a t i o n .  

There is one thing peculiar about the industry often over- 

looked in consideration by those who are studying the labor situation 

and that is the very large capital investment per worker, which I think 

can be shown to exceed that of any other industry in the country. Some 

of the recent figures I have seen indicate t~hat in at least some 

companies there is a capital investment a~proaching $I0,000.00 for 

every ~n who is employed in the plant o -m=~-~en studies are made of the 

share labor ~ . ,  in some of these companies you 

will @~t the wrong conclusion unless you take into consideration the very 

large capital expenditure necessary for this type of industry. It is 

also worth noting thatbwhereas in industry as a whole throughout the 

count rding to the National ~ndustrial Conference Boar about 

13% fv ....... ~"~ ~--_~ttzn ~ f'--tiz..=-~ are of the salaried technical 

class, in the chemical industry this runs ~above 28%, so you are 

getting into a different sort o f  personnel and consequently a much 

lower turnover in labor than is true in many other industries. Those 

of you who studs" statistics will also find that the recovery made by 

the chemical industry was much more rapid from the standpoint of era- 

ployment than many other of the industries, and, long before =opt of them 

_ ? ~ the chemical industry~ employment/~of 1929 with 

satisfactory hours and a higher return per worker, j~-'" :..~ ,~. .... --- ~ 

labor~m=. I have not brought along those figures be- 

cause they are easily accessible ~a ~f ~h-3~ ~r_- . . - -"--- . t~d 1" - • ~ I g  ~L_-m 

~-~-=-~z _~-~ ~. Trom the standpoint of employment, wages ~aid, 
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capital invested, and ~-~_I t~f _--_r~ ~f t~!~. ~ we are ~ a ~-- -f__ 

~e~prather proud of the record of the chemical industry. 

In addition}~e-~ we ought to consider the raw materials, 

which of c o u r s e  c o m e  from everywhere ..~ r _.,, 4_,1 v . ~  ~ ,~ r  ~ ~ ':~ 1 C~ "A" ' ~  ~ ,11  ,A. - - " 1  - - - -  

. • 

hear so much about the relation of industry to agrlculture~ to ~ 

~m a few figures showing the purchase and use by~/one~, chemical company 

of farm products. The example I have chosen is/~uPonts, for they use 
I 

annually 47,000 tons of wood pulp, 85,000 bales of cotton linters, 

30,000 bales of cotton ~ ,  40,000,000 gallons of molasses, 

~ ~ o r n ,  .2., 06M5, ~ pounds of vegetable oils, -------K-- 

o@p ! 
and ~000,000 pounds of turpentine. If any one has the impression that 

agriculture does not benefit from the utilization of its products by 

the chemical industry they are somewhat mistaken. I believe there are 

now estimated to be 26,000,000 acres of our land producing products 

that go into non-food uses, largely through the chemical industry. 

For another way of viewing the size of these plants, I may say 

that 82% of all chemical wage earners are in plants that employ 1,000 

or fewer employees; 56~ are in plants employing 500 or less; 38% in 

plants employing 2 5 0  or less. Now at the other end of the scale is 

~ i k e  d~Ponts who currently employ between 53,000 and 55,000 

e~loyees. I sometimes think that if the people who are ~ 
" 

I~big industry had to meet a payroll of that sort every week they 

ml~ht.hav.e a rery different idea of the responsibilities of industry 

~to the general economics of the country. Some of us have to worry 
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about meeting the butcher or grocer each week, let alone paying 

53,000 to 55,000 people. That at least is s nother way of looking at 

what the industry is like. 

Another unique feature about the chemical industrj is the 

extent to which it conducts and relies upon scientific research. Re- 

cent estimates say that 4 3/I0% of the total gross sales in the organic 

chemic~l indnstry are devoted to research; that is, out of every 

~I00.00 of sales they spend ~&.HO on research. In the inorganic industry 

that ~ $2.25 out of each ~lO0.O0 - not because the inorganic industry 

is less progressive but in the nature of things there is not quite 

the amount of research ~_p~..tl~ "~ .... at present ~)~eb--~k~-@-~e 

in inorganic chemistry. 

It is very difficult t~~realize how vast is this field of 

organic chemistry. Dean W h l t m o r ~ g e - -  says that 

~r? n% l~Jo~t ZTT.CTT ~;~~ ~_~"~ ~f ~----~ ~ know a little 

something about 500,000 compounds of carbon, but the number that are 

possible will run into astronomical fi~-ures. The tremendous number 

of things that can be ~ and ~~-~e~ are made involving the 

elemen~ carbon gives us some appreciation of tL~ ~i~ nni t!:~_ 

...... , .... the o!rportunlty~ ~.~ ~ ~ e f o r  research on a very large . X 

-~ow of no other industry that -~,v.pr~:hz~ ~@~ ~ expenditurep 

which probably runs not less than ~20,000,000.00, -~yb ...... "^^- "" 

~ ~ :  S L ~ ~ ~ s h m e n t s  ~f th-~ _-~inT_-y, not counting 

tb. =.~-~4^~ ~ ' u ' ~ w / ~  ~ ~ _ _ ,  ........ =: ~ " - through fellowships and 

~ I n  our educational institutions. 
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Another t~Ing of interest is the obsolescence that we find 

in chemical plants, not merely because they are so often dealing with 

corrosive materials that would ~ ...... of themselves cause obsoles- 
L 

cencej @mmmbe new processesz~.... ~-~-and new oroducts 

- ~ ~ t  are a l w ~ y s ~ .  At one time, for example, when 

they .... u^-~-'o difficulty with cellulose nitrate used in sheets in 

safety glass, b@f~z& ~ -~- ~i~ .... -'-; ~7 eth:_- c~c-:~:. I knew 

of one plant where ~20,000.00 were spent on one mixing apparatus. 

stainless steel~was quite new, ~ that by using 

e~oe@ higher purity and consequently better quality of material could 

be produced. There was no way of ~L., .... G ~ ~ ,~ excep~ Oy spending 

$20,000.00 on one mixer. There are numerous examules of that sort of 

thing where~ new . , w _ so much better than the one that 

has b e e n  u s e d  t h a t  ~ ~ . . . . . . .  0 ~  ~ ~ L  . . . . . .  ~ . . . .  . . . .  . j  . ~ , ~  ~ u  S c r a p  . . . .  ~ - : 3 ~  - -  . . . . . . .  - - - - ~ 1 r , ~ t  - - ~ - ~ -  ~ .  

The cooperative effort among~indnstr~j is also r-~-@~ 

notable. The Nanufacturing Chemists t Association is one of the 

oldest associations in the country. It runs back more than seventy- 

five years, X believe. ~ that association (it is byAno means or in 

any sense a price-fixing organization) ~ accomplished 

martv things in safety, in developing better types of containers, 

trans~ortatio~ of hazardous materials, and all that general type of 

Then there is the Synthetic Organic Ohemical ~anufacturers'~@~~s~Wt work. 

of the Unlted States. That is the kind of name evolved, I think, by 

a committee after an all nightls session. That :- -.h~t the.: c~!~ 
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d l , . t , , ^ ~ , . , n , l ~ , . ~ a , ,  - ~ " ' ~ -  , ~ . _ : ~  4 -  4 - - - n + ' H m  ~ " 1 " , 1 ~ 4 a  _ ~ , ' , ~ , , "  .I , " . . .  - ~  

. . . . . . . . . . . . .  ~ - - - - ' ~ + - ' r ^ - ~  A s  y o u  k n o w ,  t h e r e  n . r e  

pharmaceutical groups and the like in s~Iditlon to these trade organ- 

izations and they do cooperate very closely with the scientific societies, 

such as the American Chemical Society, which owns the journal for which 

I am responsible2 The American Institute of Chemical Engineers, etc. 

There is more change of opinion among the scientific men in the industry 

in these meetings than one would ordinarily suppose. I think it is 

quite generally recognized that it is worthwhile to ~l something of 

what you know in order to gain from the other fellow. Some years ago 

there was a meeting of petroleum technologists, I understand, where 

there was a great air of secrecy and the men were asked, without sign- 

ing their names or giving az~v pertinent information, to indicate on a 

slip of paper the one thing that they valued highest as a trade secret 

~ their organization. These were put in a hat and afterward, sorted 

out and it was found that 57% of the men treasured the same 

secret ,~ ~L= ~=t -~I,,o~IA ~T.~ __4- ~v.~ ....... ~ o ~ .  That is very 

l i k e l ~ b e  the case. 
In order to give you some idea of the problems ~ ~.~ tin-_ g-~- 

...... ,y ~.~.~ - ~-.-~ .~ ~. A^~ p1s~w~.~ --~ and trends in the industry, I 

want to mention some of the things that have been underts/~en and 

carried through to success. For example, breahing a monopoly ' ~ , ~ ~  

~ nationally controlled -~.,~,~ij elsewhere is, . 

think, always a worthwhile proposition ih the United State~L I need ! 

only mention the fixation of atmospheric nitrogen which 

~ ~  ~ work in Germany~ ~ improved ~American processes, 
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we could not fix nitrogen, but that has been done. ~hey said: "You 

will never be able to make sodium nitrate in com~etition with Chile." 

That has been done and is being done ~ by bringing the 
, ,  m 

sodium carbonate from.Syracuse and combining it with t h e ~  nitrogen 

i~,~,e, on such an economical basis t~t we have actually exported con- 

siderable tonnage~~ in competition with Chile. A recent 

in California has broken the Chilean monopoly o~ iodine. You are 

probably familiar with the story of the superb physical chemistry 

carr~ out ~ Searles Lake~by the A~erican Potash and Chemical 

Corporation ~ he!wi~g~orovide wotash and a ~ number of 

There is also the story of bromine, rhich is another exazrple 

of~esearch in the chemical indust~, to break a monopoly. In 

the old days Germany had a world monopoly of bromine and when the Dow 

Chemical Company, under the late H. H. Dow, began to s epa~bromine 

from ~ brlnes in ~orthern Mic~higan)Germany tried her "~@~ 'of 

dumping bromine here~and raising the price at home in the hope of 

driving Dow out of the business. ~ ~ I d  z.~ ÷b ~ ~ ÷ ~ -  ~_-w~o~ 

I never ~ the intimate details of how~ g~ ~,~ ~ eA~send~ 

bromine to Germany as he dldand selll itat a hitch price _-i~ T'~ :~ 

while the @erman~ sold theirs at a low price here. I ~ -.~ cJ~_ ~uct 

~ ~ i g h  compression m o t o r ~  antt-~mock motor fuel, 

~ I  ~ t~ L _ ~  bromine/~n the use o f  ~ f l u i d .  There was not 
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enough bromine inthe wells in Eichigan, and ~he fellows there, in 

working out ~ ways of gettlngAit , even from the 

~brinesjdeveloped a process <nich with the%~b1.,of the Ethyl 
' 

Gasoline Corporationlled to the Ethyl-Dow plant i@~-~@~-about twenty 

miles from Wilmington, North Carolina. Bringing the sea water in 

contact with the chemicals for less than a minute they separate 60 of 

of bromin~Aat a 9ate that runs into hundreds of thousands 

of pounds of bromine every month. They are now~ing, or are 

equipped to pump., a hundred thousand gallons of sea water per mim~te 

~n~ %~rr in ~rrth C~1~nr and we a ~ a s  bromine is 

concerned. 

We have many examples of things t~at are produced to meet 

special needs. Let us take the most recent of our big industries - 

air conditioning. There was a great need there for a non-toxic, 

refrigerant that could be used in ~ systems~'~artmemt 

houses and other buildings, and i~,~-'i~i.~ tkr-~ .... ~ t~tk~ f~t 

~ich!or~l~orOmet~%ne A There lis so~nething in that n~eter that cer- 

tainly should inspire some poet to write about it - dichlo~d;fluor~ 

methane. -" ................. ..... u~,~ ~=~j .................... ~_. There was a case 

almost of an invention to order - just as with tetraethyl lead. You 

have heard Eettering talk and know the story of the development of 

tetraethyl lead. They had to ]mow something about what took place 

in the cylinder before they found out what made the knock and the 

result was a search to control the flame propagation. 

The develop~, of new products is the one thing I suppose 
/ 
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in which the industry isn~putstanding. It is in a state of constant 

change. Some of the fellows begin to worry if a ~  chan~e~ in five 

years, think, something must be wrong if ~h:ro ..m ~;~ 

~thing#hhappe o improve the process in that length of time. 

The synthetic resin story is one of the best examnles of the. 

and t ~  the mess.@~.the 

slop j~r -_c- - .c _ '. ~n j s. That was De ....... or~por- 

ttmity. He is frequently jokingly introduced as "the anonymous discover- 
2 

er of bakelite". ~ r a s  the first pioneering ~synthetic resins 

that now run into hundreds in their trade names and special character- 

Rayon is another one of those good examplesj 

Count de Chardonnet in the gay nineties when he thought he could do 

as well as the silkworm and began his work on the mulberry leaves. 

i ~ o t h e  r .  ~ n one of those simply impossible things. 

Perhaps I should tell you the story of the two musicians who con- 

ceived this idea of They !mew they could not develop it 

without ~ facilities ~ might be had in the Eastman Kodak CompanyA 

4 told t .............. contracts _ ..... , , ...... -- v~ere m~de, and Dr.~~____ me ~ ~ 

~ ..... b ....... -~-that in 19HS when times were bad and the directors 
l 

but ~ those contracts~a~ ha~ to fulfillD-- ~e~ ~ ÷~.~ c ~ , ~ - a -  ~ -  
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The thing broke in ~arch 19~5 and 16 mm ~chrome came 

on the market. By the middle of October they had sold $I,000,000.00 

o~ 
worth. I~st year the 8 mm came on the market - and soAwe go - impossible 

thing If any of you fellows ~ are movie fans and ~ the 

as I do, you kno~ how an 8 mm filhA~tBe details of a 

great landscape. I would ask you then to remember that here we have a 

f ~ f i l m  base w~h five different ~4~noi~,~ on it, threeof~hem 

sensitive~to ~ae~e ~~colorK with a neutral film between the~ 
A 

three. In the development all the silver is t~cen out and what we have 

as a result of the 28 processes involved ~ t  are three 

s~erimposed dyed images tl~t give a beautiful effect on the screen. 

I say it is Just as impossible as the farmer's giraffe or ~garoo, 

yet it is a modern development from the a vplication of fundamental 

r e s e a r c h  to  i n d u s t r y .  ~ y  f r i e n d s  i n  t h e  p h o t o g r a p h i c  i n d u s t r y  t e l l  me 

that within a decade we will all forget about bl~ck and.white entirely: 

that we will be making color prints and ever~thing~ ~e in color. 

_~m~ ..iii .... ~ *^ ~'~ ~.~. 

The w ~ u u f a c t u r e  o f  s t a r c h  f rom sweet  p o t a t o e s  now g o i n g  on i n  

l~urel, Hississippi is another indication of the development of a new 

p r o d u c t .  H e r ~ r c h ~ e i n g  made f rom sweet  p o t a t o e s  t h a t  

competes with' otHer-sta~'~es cuts down imports. 

There is a long story in safety glass. Here again ~ is 

a case of obsolescence. We started out with cell~lose nitrate, went 

t " o cellulose acetate, and now we a acetate and f~4~4~ 
~ .  , "  [ I  . . t -  V _ A ~ .  - - ' - r - -  

_ 

All are successive improvements, eac~ o n e ~  obsolete what has been 
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d o n e e ;  obsolete because these newer things do not be- 

come brittle at low temperatures as does cellulose nitrate, they have 

better visibility, can be made in continuous sheets,~re better for 

the pressing of the glass on either side of it, ~-~i all fhnt ~r + ^e 

dm.v_~_~_.=_ .: ..~b boats d~l was very much interested in that 
J 

quadrilateral Jib of the Ranger - a four thousand square foot sail made 
,i 

l! 
out of cord~ra rayon, the first time rayon has been used for such a 

sail. The British expert, who was on the ~ boat when that 

While on Cape Cod for the summer with my work, a#~ 

quadrilateral jib was broken out, commented on the radio: "The 

Ranger is going away equipped with a set of sails that we do not have~ 

some sort of a patent sail we do not P~now about." This patent sail which 

lO U al 
had been developed with duPont cordRra rayon, woven in the Wamsutta 

mills in New Bedford and cut, as they say, by an expert sail maker, 

was the first of that type of sail - lighter and stronger than canvas, 

woven so the air could not get .through ~t. To ~crease its skin 

ff of frictionAit had been given a coat of lacquer, And after a pu wind 
"I 

had done its work it could slip by and get out of the way for the next 

r~ff. That was one of the major contributing factors to the impres- 

sive victory of the Ranger. That same cor~ra rayon is being tried 

out extensively in place of cotton in truck tires and has given tires 

a very much greater mileage than those employing cords made of the 

co t ton  s t a p l e .  So p o o r  o l d  c o t t o n  has  a n o t h e r  f i e l d  i n  wh ich  we f i n d  

a synthetic material giving it some real competition. 
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Dehydrated turpentine is just coming out now as a result of 

work down in the Der~artment of Agriculture. Most turpentine contains 

some~moisture, which ~e~ to ~hu r-a~u cohtainers~nd of cours, 

loss of grade of the turpentine, ~o the simple thing has been to take 

out the v~ter and make a dehydrated turpentine that does not~corrode. 

This has resulted in increased production and is better, for example, 

than using the cracking process in it, for the use of cracking in any 

year means that we use about half the amount of crude oil to produce 

necessary gasoline that would be necessary without the cracking process, 

and that runs into something like over a billion barrels a year. 

~ynthetic dyes I have mentioned. 

I dare say that synthetic rubber is something that has been 

of interest to you~. It is one of the most interesting things in 

the world today, frz- --" r ̂~'-~ ~ -~-- because we have Germany with 

her ~ rubber, starting with acetylene, and promising to make 

by another year~qlt of her requirements of rubber. We have Russia 

ms.king ohol derived from potatoes and using 

potatoes from at least 7505acres of ~ w i t h  the I n t e n t ~ o f b ~ o f  becoming 

dent if they llve up to their quota and plan 

for manufacture of rubberj~j~.We in this country are making the new 

~rene from chlorine and acetylene, and thia~ol from chlorine, natural 

gas, and sulwhur.~ Zn ..... ..~ o ~v~.tz~,,, I am happy to say/our synthetic 

rubber has been made because it is better for many purposes than the 

natural rubber and sells for a higher price, whereas on the other side 

i t  has been a q u e s t i o n  of  the  f o u r  y e a r  p l an  in  Germany, t he  e f f o r t  to 
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become self contained: and it is a strategic material in Russia. 

Camphor is another case of breaking ~ @ ~ . ~  monopoly, ~ ~  

We now thetic camphor from American turpentine and ~ 

produc~ as much as we really need in our domestic industry. 

The problems involved in meeting market changes are always 

very interesting. For example, ~ ~'~ =:~:~ "= ~" L~ chemical 

process~ an impregnated)coated cloth for the tops of automobiles. 

That was a very large business until somebody decided to make the 

metallic top and then that ~.rket disappeared over night and ~ a 

plant without a market! A very g o~d job has been done in making 

instead a very lightweight silk,sheeting for hospital use, a 

fine raincoat mterial, and other sorts of~hings that are now taking 

the place of the production(formerlyJ~'~went into the tops of the 

automobiles. 

I have spoken of the way cellulose acetate has replaced 

cellulose nitrate and~other things are~owAreplac~ the acetate in the 

manufacture of safety glass. There are many other examples of that 

sort o f thing. 

We have the problems of industry that .have to do with what ~se 

to m~e of products concurrently produced with the principal product. 

The manufacture of chlorine by the decomposition of salt always gives 

one caustic soda. ~ e  had more caustic soda than we have 

wanted; sometimes~_d more rec~we have had more chlorine than we 

have wanted. What should we do in a case of that sort? One of the 

companies, the Allied Chemlcal~Dye Corporation, is working on a method 
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whereby they do not have to make caustic at the same time they make 

chlorine - treating ~lt~nitric acid• They ms~e nitric acid so 

chea~from atmospheric nitrogen. What they have actually~~s~a 

much more difficult technical problem t~han sounds in statement. Yn~ 

whole balance of chlorine and caustic has been more or less 

because of new uses for chlorine -~sanitatlon, the production of new 

types of solvents that are chlorinated hydro-carbons, and similar new 

uses of chlorine - and has given us too much caustic~ ~ ? ~ ~ # .  

There is a lot more that might be said about these problems 

t r y  - " . = | , ~ _  ~ _ _  . of the indus . ~==,,~o_ ~ . ~ t  nut r~1 . ~ r ~ h l  . . . .  ~ ~ v  ~ . v  . . . . .  ;~ 

th= -.~_~ m,~-- =-~yy Mr. Eettering perhaps told.you when he 

was here that ~ conception of a research man's job is to keep you 

reasonably dissatisfied with what you have so you will want the better 

things that come as a result of scientific effort. Of course it is 

that flow of new ideas that does under!y all sorts of bus~That 
A 

is particularly true in the chemical industN/, and the men are on the 

lookout for ways to their processes, to make their products 

less expensive, because here again if you will examine the statician's 

curve you will find the chemical industry unique in that it has 

constantly striven for larger wroduction at lower price. There is no 

price making in the chemical industry. ~e idea is that if you ma!=e 

the thing cheap enough there will be so ~y more uses.for it that you 

will increase production and ~ "-~~ - Cel!opb~.ne, 

I think, is an outstanding example of that. Cellophane was introduced 

in about 1923 and since that time there have been eighteen voluntary 
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price reductions. Every time they have been able to make the stuff 

for lessthey h~ve passed on@ part of that savings to the customer. 

That has me~n~a larger production with still gre~er savings and down 

would go the price again. Eighteen times that has happened and it has 

mother.much goodwill for the indus try and increased the use 

of ~but it has been most discouraging to comnetition~ I thi~ 

is a far wiser sales policy than one frequently finds where an effort 

is made to keep the price up for all the traffic will be&r, thereby 

inviting everybody to come and g~t in the business and when everybody 

is in you have so much 6f-a~=~m~ that nobody can nm~e any profit. 

That happens over and over again. 

As long as new things are wanted, as long as there are imper- 

fections in those things t.hat are being made, and as long as there is 

just the natural curiosity concerning how things are made and why, I 

thin~c you will find research b e i n ~ ~ t h e  chemical industry ~ ,I ~- ~ ,,~ ~r- 

and the industry itself along with ~ t i n g  greatly from the 

results. Thank you. 



Colonel Jordan: 

n ~ B a  

Gentlemen, does any one want to ask Dr. Howe any ~ ~  

questions? 

Q. I have three questions, Colonel. I would like to ask what 

the chemical industry is doing to overcome the difficulties imposed 

by tax legislation which affects the undivided surplus? 

_# • $ 

has joined with all industry in trying to make it clear that this 

general tax program, particularly that form of tax which m~d~es unat- 

tractive new investment going into the industry and makes it 

unattractive for the industry to use its own earnings in expansion 

and development, is a real bar to progress,~particularly where so 

much has to go into process development, where you have to Fat~money 

= _ n _ ~ n u ~ u z  s o m e t i m e s  o v e r  a p e r i o d  o f  

years, before you get any real results. Perhaps you have seen the 

report of the National Resources Committee on trends, etc., where they 

say that on the average about thirty years elapses between the Inven- 

tion and its establishment commercially. I do not thin]~ that is quite 

the length of time in the chemical industry, but it is a long time. 

There have been various ways devised by other industries to @ ~  

t t2~=ot zc f~r ~_ get~=~ new capital f o r ~ _  

the ot ar~v more satisfactorY to the 

chemical industry than to the others. 

Q. Is it tending to create mergers and form larger companies? 
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A. No, I do not think ~o. I think in our industry it is 

recognized that you can get too big to really move as fast as one 

must move. It is an industry where a man with a first rate idea can 

go out almost single-handed, alone, and get started. I know of a 

college professor ~_ A~A~'~. ~ ~  who devised a~~n~ agent 

...... ~ .. .................... • ne can Sell ~ on i~s 

merits although Rl is a ve~T small unit. The only extensive merger~ 
I 

that h~ been going on ~ ~ ~ the building up of the 

nresent Am~wican Cyanamid Company. There has not been such extensive 

in any other~case, so far as I know. ~ n e ~ e a t  

times bought up industries like the , ~ Hasslacher, 

etc., but they have been in their own line of work. At the present 

time I donor !mow of any great tendency toward mergers of that sort. 

Q. What benefit, if any, has accrued to the chemical industry 

from these recent reciprocal trade agreements? 

A. For the most part, the reciprocal trade agreements have 

been, we think, detrimental to what we call in the chemical industry 

the real manufacture of chemicals, largely because of the way in which 

our foreign friends work and the extent to which they get into other 

co~intries. For example, the Swiss chemical industry is unquestionably 

dominated by Germa~n influence and on the favored nation clause what I 

everwe " ~ ~ ~ ~ ~  ao with one nation must ~ ~i_others. ~ y-_'_" ~_L .... . ..... 

. . ; . , , .  A " ~ . ' ~ i i ~ .  - - ;  A " " "  . . . . . .  " ' V ' - - ~ - -  - 

"'~ ~-~C c_~ At the present time in the negotiatlon~~ 
s 

Czechoslovakia there are some items in ~ list for which Czechoslovakia 
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is not noted and t h e ~  of ~@,&@~Ahave not been coming to us from 

Czechoslovak.ia, yet they are insisting on those items b~ing in the 

treaty, which makes us suspicious. Tc h u. -~ ....... ~ trTing to 

work into that door to get into our market. 

Q. Does that have any effect on the production outynlt in this 

country? 

A. Only insofar as increased imports would show it. I do 

not know of any very material difference so far. I thin~: it is a nip 

~nd tuck proposition u~ to the present time.(~~. , ~ ~ ~  I0 ~'~. 

~ What effect, if any, has Japants expansion in the chemical 

field resulted in? 

A. We do not know where Japan is going in the chemical field. 

It is perfectly obvious from the plan~ they have announced for the 

exp~msion of their sulphuric acid industry, the great expansion of 
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materials, I think we will find them a very serious factor in world 

trade. It . upon ~reatiesA~o what extent~ they embarrass 

t elr ni 8t n no es thesi of oran a er 

of other things, that they must be looking to a large export market 

for they slm~ly do not have the absorption capacity at home for the 

voluble of things they are planning to ma~e. ~heir extraordinarily ! 

low labor costs, the technical assistance they are Is1own to be getting 

from the Germans, as well as their own ability to imitate, 

makes themarather ~ dangerous factor in this whole international 

trade situation so far as chemicals are concerned, as well as, of 

course, other products. ~heir limitation is one of natural resources. ) 

If they are able to buy what they need in the way of various raw 



us here so far as our own industry is concerned. 

~. How does the amount of synthetic rubber produced in this 

country compare with the amount of buna that is produced at the 

present time? 

A. At the present time Germany claims to be ma~king b11n~ at 

the rate of 20,000 metric tons a year, vLhich is about one-third her 

requirements. In this countrj we are m~king, I thin]:, on the order 

of not more than 1,500,000 pounds a year of neoprene. 

_ - . . . . .  ~ .  ~ L o . b I j  l ,  Z T T , ~ O G -  

~,~ ~ ....... • I do not ]mow the outT~t of thia~o! but it is 

probably on the order of 2,000,000 pounds a year. So you have 

S,500,O00pounds. Somebod~v divide that ~_ly by 2,400 pounds and 

you will . . . . . .  ~'- ~ . ~  tons metric tons. ~t i~ diffi~i~ 

G e r m a n y  i s  p r o d u c ~ _ u g  b u n a  r u b b e r  b e c a u s e  s h e  ~has n o t  s u f f i c i e n t  f u n d s  

and foreign exchange to b~kv natural rubber. T h e  cost of producing 

buna must be many times the cost of crude rubber, but how are you 

going to figure cost when they use their own raw materials in their 

own equipment built from their own resources, their o~wn ~Labor A and 

then utilize their own product? Buna is not for sale for export. 

. . . .  ~ ...... H goi . . . . . .  • ' ~ -  ~--,- " ~  " ~  - . . . . . . .  ~ . - : - L - ~  o w  a r e  y o u  n g  t o  

figure cost? All we can do is to say what it would cost to produce 

the same compound here, because we 1_-uow how it is made, and from the 

standpoint of economy it is entirely un~ttractive, wroduced 

synthetic materials in this country for certain ~ are 
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superior to crude rubber and our price is about three ~ t i m e s  

the retail price of crude rubber. But the objective is entirely 

different. 

Q. I understand that their production of buna is used by the 

Army at a high price. I wondered if that put them in a position to 

make it much more easily than this country where it has to be sold 

commercially? 

A. Well, of course it is a very great help to have a dictator 

say "You must use this." That really establishes the industry, you 

see. But ~ if there were a demand in hhis country for 

20,000 tons of neoprene of course the price of production could be 

very substantially lowered but our point of view, you see, is so 

different from theirs. We can go out and buy our crude rubber. 

We are not worrying about war so much as they are - I hope we are not. 

3^ ÷ ~  d~ferzntly ~ f~r diff~r~n~_ ~- . While it is 

l@ 
that last year they only made about ~ tons of buna per day and put 

that away in their stores for military purposes, they now propose 

larger scale, and next year~ ~till.o larger scale, to make 

enough for industry as well. In the A~ema ex~hibit which I visited 

last July in Frankfort a great effort was being made to convince 

every one that buna rubber for commercial uses, like insulation 

on electrical equipment and all down the line, ~ actually superior 

to crude rubber. I do not ~mow the actual facts but I am pretty 

sure that if they are told in Germany it is better, why, by George, 

it is better. That is all there is to it. 
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Q. I would like to ask if this transparent synthetic resin 

that is being put out by the Dow Company can be utilized to replace 

A. That resin and also all the resins of 

P 
and the lucite of duPont are all sufficiently colorless and trans- 

parent to take the place of optical glass, but unfortunately we h~ve 

not yet learned how to make such a resin hard enough to withstend the 

abrasion which glass receives, l~or example, there is a concern in 

Los Angeles now making eyeglasses and spectacles out of these resins 

~at you can not wipe them. You have to w~.sh them and let them dry 

because if you wipe them off with your handkerchief or cloth the dust 

on the surface might scratch the resin. Those resins are also being 

used in the place of glass in some airplanes, but they have to be re- 

placed because of the abrasion of the surface. Some of these days we 

will learn how to ~Jce them hard enough, ~ .harden them or put on a 

transparent lacquer or something of that sort. While they can be used, 

the length of llfe is limited because of the ease with which the surface 

may be abraded. 

~. Dr., can you tell us anything about the cost of the production 

of nitro starch and what relation it is going to bear, or you think it 

will bear, to nitro-toluene? 

A@ 

Q. 

A. 

nitro-toluene. 

I can not tell you about that because I do not _~mow. 

Have you any idea how ex~ensive it is? 

It is my understanding that it is much more expensive than 

However, I do not know. 
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~. That is my understanding also. I wonder if you could 

tell why it is so expensive since it is capable of being produced from 

so m~ solxrces? 

A. Of course, toluene can be produced from sources other t~n 

coal tar. The science in handling petroleum production ~has advanced 

to the point where the aro~tic hydrocarbons can be .~de over into 

~ hydrocarbons, of ~lich toluene is a member, so that 

if necessary petroleum could become a source of toluene. I can not 
• ca C- 

give you t~e ex~ct/~figures. I c ~  help you look them u~ but I 

can not give them to you from memory. 

~. Can you give us a division of costs as to labor, material 

and overhead in the industry as a whole? 

A. The nearest I could come to that now would be those figures 

I gave you a while ago, which have to do with the salaries, wages, 

materials, and the final product. Shall I read those again? 

~. We have those, but we have been able to get nothing 

particularly in the heavy chemicals which we are studying. The direct 

labor, as we have it, was 20% of the total cost, and the other figures 

are very contradictory. 

A. These figures I have here are not confined to the heavy 

chemical industry. I think those can be found. The nearest I could 

come to it this morning wc,~_Id be the figures I gave you, and as I 

say they go beyond the heavy chemical industry. That perhaps does not 

answer your question but I will try to find those for you if you would 

like them. 
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~. Doctor, does the 

patented process? 

Chlorine Company use a 

A. ~a.ey use the same process th~at other weople use, namely 

an electr~ cell. It so ha~nens that the ~orc~cell which they use is 

one of the most efficient cells we tu~ow ebe~. A.uy one can buy the 

~orc@cell who wants ~ it. It is not a patented process in the 

usual sense of that term. There are many other plants in the country 

also making chlorine, if not using that cell then some other e~R~. It 

so happens t h ~ ~ b e c o m e  the world's largest producer, largely 

because they hand a ready market for the chlorine, being next 

door to the Carbide and Carbon Chemical Corporation. 

Q. I was tempted to bring uo a general subject by asking a 

specific question. Whst I would like to ~ow is to what extent patented 

processes exist in the chemical industry, ~-~4~11~ ~l~o b . ~  

A. I am trying to think of examples of processes in the heavy 

chemical industry that are so patented as to be unavailable to others. 

That is not true of the contact process for the man~facture of 

sulphuric acid. There are at least two different schools of tho~ ~aght, 

some like the platinum catalys~ and some like the vanadium catalys~.. 

If you want a sulphuric acid ~la~nt there are suppliers of either process 

and you could proceed on either of those lines by paying suitable 

royalties. There are patents on most of these processes but they are 

not held exclusively in most cases. There are some patents that are 

very far-reaching and do form the basis of operations. Several of the 
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p~tents of the Dow Chemical Company are very important to them. I 

expect that is very probably t~e of most of the companies. They do 

~M,~a group of patents that are exclusive with them. I thi~: they are 

mostly in the organic field. In the inorganic field you get into patented 

equipment of various sorts, such as roasting f u r n a c e s ~  

~ .  There is ~ a nice ~ question in the industry: 

whether to~_.j~ ~,.A~ ~-~L~buy°a piece, of equipment or mP~~:e it ~ .  That 

there ~re .a~_~-_y: ~ ~r-~ ~Z~±r wa~s oz ~etting what ~ neea--~ 

without going into patents. A~ne p~tent literature is so extensive that 

I suppose we would have to say tb~t the industry, very much like others, 

depends considerably upon patents. 

Q. I would like to ask first of all the status of the deve!ow- 

nent of plastics for use in heavy vehicles, for use in fuselage for 

~irplanes - to what extent t~hat shows ~ promise? 

A. I thin!~ that the use of olastics in structures of that kind 

~d even heavier ~ ~ e  ~till considered somet~in~ ~or the 

future, ~ I am in,lined to thinh)he rather i~mnedia~e future, probably 

not tlne plastics~as machlbut frequently as a binder for other light 

materials such as canvas~ laminated b akelite~ .~hlC_~ uf ~ j:-- ~--: 

• I; do =or of  l stlc 

alm~-at the presen~ ~ime.would have the necessa~ mechanic strength 

for heavy duty butlas a binder with ~ qtror~ , such 

as the various fibers, I rather think the immediate future#@@ f 

Captain Burgess: I would like to hand you this list of the 22 

materials we carry as being strategic. I have indicated four which 
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o 

your discussion this morning indicates ~L~- :- possibilit~ that 

we m~y be able to produce~sufficient quantity to meet our war require- 

ments and become self-sufficient. If you care to comment on any others 

th-n those I have indicated I would anpreciate it a great deal. 

A. The first we find here is aluminum. I suppose, in the 

words of S ~ ~ e ,  "we have the world b~r the tail" when it comes 

to aluminum -5the manufacturing process. E~e only point ~ is the 

question of raw material. We have a great deal of bav~xite in this 

countrj but we also draw,.-@~ heavily on other sources of 

bauxite for our raw mat ~w~z~h4~-~ees. 

Antimony - I am not so ours where we stand on antimony at the 

present time. Dr. Walker, do you know? 

Dr. WaLker: I do not thi~ thr.t any part of the world produces 

antimony to any extent except China. 

Dr. Howe: That is my understanding too. Certainly the 

richest chromium still comes from outside the co,retry. ~nat is a 

question of minerals. So far as how to use them and all that sort of 

thing is concerned, we certainly have all the information we need and 

all the equipment to do it if we can get the raw materials. 

Cocoanut shel!8 - On account of the great density of the 

material, cocoanut shells are still, I thi~, preferred for the source 

of carbon which you have in mind here. So far I do not know of any 

really acceptable substitute although some of the most recent activated 

carbons do give some promise. But I would say we still have to depend 

on cocoanut to a considerable extent. 
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Coffee - Coffee always has been produced elsewhere. 

Hides - I expect we could get into a lot of arguments about 

how extensive hides still are in a strategic position. We do >mow t~t 

some of the fabrics that are impregnated and coated with combinations 

of viscose, which is a solution of cellulose, and -i ~ ~'~-- --zi~z 

latex--, either the natural rubber latex or some of the suspensions of 

ynthetic materials, do h~L~Ty properties that are superior to 

%~.~. I am net ~ familiarAw~th the fine woints in the use of 

leather in military equipment to say whethe d be satisfactory. 

I have seen much of that material that is better than leather for .~ay# 

many xmrposes. But sometimes you get into peculiar physical qualities. 

'~aybe it is ~ a - - v ~  or elasticity or something of that sort 

that mslz~es a difference. 

! think__ we all onAjute. I should imagine that some 

of these new~ developed synthetic fibers wo~uld help out in 8/I 

%A 

emergency. 

~%nganese - I am told that the Bureau of l[ines has just recently 

developed a brand new process which msl~es possible the use of the 

lower ese ores in this countz7 that have heretofore been 

~{anila fiber - There again is the question of fibers. I do 

not >mow whether some of the physical c~haracteristics are such as to 

make manila very essential. So it is with mica. 

Nickel - With nit/col we are no better off than we ever were 

before. I have been told that a large deposit has been found in 
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Brazil but I can not be sure of that. I do not know. 

Opium - I presume that is listed because of its use in medicine 

as a source of narcotics. I would exoect that some of the newer 

synthetics would make opium far less strategical th~.n when this list 

was made up. Is this a revised list? 

Q. Yes. 

A. How recently revised? 

Q. September, 19Z7. The date is on the llst. 

A. I did not ?mow if that w~s the date of the men~randum or 

the date of the revision. Evidently somebody thinks that as of 

September 16 this year opium is still necessary. If it is, certainly 

there is none of it here. I would like to ]mow the basis of this 

because there has been so much done recently in various types of 

h,~notics and the like that I should think we would need less of it. 

Optical glass - We are in a good position there. 

Quicksilver - We are no better off than before. We do not ~mow 

what to do about quicksilver. I believe the la~est mines are in Spain. 

The quicksilver, copper, and iron of Snain are1%th~ ~mderlying causes of 

this present fracas. 

Quinine - Quinine still comes from outside the country. 

Rubber - I think that with our synthetic rubber-like plastics, 

and What we .know about how to use reclaimed rubber and what might be 

produced from the ~ plant, we could get on better than 

ever before in the case of an emergency. We still use a lot of rubber 

where we do net need to use ~ .  Restricting the uses to the places 
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where we can not get along without rubber would change that picture 

somewhat. 

Silk- I suppose that still goes back to the use of silk in 

powder bags, doesn't it? 

Q. Yes. 

A. Whether the newer types of the chemical fibers could be 

used in emergency some powder expert would have to say. There have 

been continual improvements in these fibers, particularly in strength 

when wet. One thing that still appears to be lacking is sufficient 

elasticity in the chemical fibers. That is being considerably improved. 

Sisal - Sisal goes back to the other fibers again. 

Tin~-- Tin~ comes from the s~me old places, as does tungsten. 

Wool - If our German friends are correct when they say their 

present synthetic wool will wear as lon~ and be as good an insulator 

as natural, then we too could produce ~ fron cellulose derived from 

cotton or weed, if we had to do that. I am not convinced that they 

are correct in their statement. I bro~_t some of t~t wool bs.ck 

with me. I could not get a piece of c~_oth - it was not yet commercial. 

I could net b~kv it. Although I asked for it politely they would not 

give it to me and I w~s watched so closely I could not steal it. 

~uat I brought back was a sample of the fiber, that I believe you 

have already seen. This wool is -made by a modification of the rayon 

process. Some of the best of it is sptLn~drawn as a cylinder in which 

the dead air space on the inside of the tube helps to provide the 
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insulation which we get as a result of scales on a natural wool fiber. 

But I have not seen any authoritative data either on the insulation 

or on the wearing qualities. 

Q. How about camphor? 

A. We do not have to have any camphor. We make our camphor 

now. While the camphor that has been made thus far has been largely 

for technical ~rarDoses, the refinement of the process is such that l 

am confident that much of it could be used for ~ny of the medicinal 

uses to which high-grade camphor is being yyut. The new synthetic 

camphor is really a remarkable product. I am sorry I could not give 

more definite answers on some o f ~ ~ .  

Q. In going over your list just now you spo]~e of optical glass 

not being a strategic material at the present time. Is that a recent 

development? 

A. That is a post-war development. 

Q. Some two and a half years ago the Ordnance Department had 

occasion to go into the market to buy lenses, rather large lenses for 

camera obscure work. We let the contract to the Bausch & l~mb Co _mpany 

and they stated they could not get a hunk of glass in this country t_hat 

was of the proper quality and we would have to wait some six or seven 

months until they got it from German7. They finally did ma~e the lens 

for us but they imported the glass from Germany. 

A. IsnWt that another one of those cases where in peace times 

It does not pay to ~e a small quantity of a special thing? We have 

that same situation in the dye industry. We are making about 96% of 
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the dyes needed in this country, and it does not pay to ~e the other 

4% because they belong in a specialty class. You gentlemen, particularly 

those who are married, know that a group of people get together in 

Paris ~ some other seaport townd and decide what the shade is going 

to be for the year and give it a fancy name. A few years ago we .had 

one called "Elephant's Breath". Everybody who was selling fabrics 

worked overtime to match that shade. It may not be practical - it may 

not be in vo~e more than six weeks. So you get dyes wherever you can 

to do what the stylists say. But mea~uwhile we plod along with about 
A,A-..~-- 

60% of all o u x ~ n g  ~ blues and blacks, sm.other 20% ~ reds 

and browns, etc. That makes up the steady flow of business and those 

specialties do not pay -_ : ] ,_ th~.u. The "]~ow how" has been developed 

since the war and we have the rawmaterials necessary to make, I thiz/~, 

all the optical glass we need. ~ere is a nice controversy about why 

we do not have more. I can say, among us fellow ELks here, that if 

the Government had not felt it necessar-j to experiment so extensively 

on optical glass and supply so much of its own needs that there would 

_have been ~ encouragement to the industry to develop some of these 

specialties to have them ready for the Govermment. There are some 

things that the Government alone ts/-.es#~any quantity worthwhile and many 

of those have been made experimentally by the Government for its own 

use. ~"~ ~ 4..~--~ ............ ............. .~ ~ ~ '. I do no ] ~ m o ~ ~ ~ a m  merely re- 

peating what I have heard some people say. 

Colonel Joraa-: As a Chemical warfare Officer, would }~u move 

Edgewood Arsenal down to Charleston, West V~rginia? 
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A. I think C-harleston, West Virginia, is probably densely 

po~r~Llated enough at the present time with worthwhile plants for war 

emergency. I thin~c a part of the worst of r~nufacture ~ni~ht conceivably 

be carried out at Ch~r!eston, but certainly not necesso~ri!y all centered 

there. I feel that perh~p~ in an emergency E~ewood would have to 

continue some types of wo~ ~r~t with n~nuf~cture somewhat scattered, 

for obvious reasons. 

Colonel Jordan: Can any chemical industK¢ or any chemical firm 

get those patents from the Chemical Fo~uds~tion? 

A. Yes. 

~. ~lere is no limit to that? 

A. It is non-ezclusive and ~st of these patents have now 

ero~ired. Recently the income of the Chemical Foundation has been de- 

rived more largely from stainless steel ~nd h:~drogen~.tion watents 

that were brought out by n ~ve patents ~ .  

Colonel Jordan: I want to ask one gentleman to please st(~ud 

up_ and let the class see him and say somet~Ling about this problem that 

we have been listening to, and that is Dr. Waltzer. Dr. Wa~:er ~as 

just retired from the Bureau of Standards where he w~.s Chief of the 

Chemical Division there. I would like you to stand up and let the 

class see you, sir, smd we want to hear something from :rou, ple~.se. 

Dr. Walker: Colonel Jordan and gentlemen - I really haventt 

an:,'thing to say. Dr. Howe has said so z~ach on this subject that I do 

not want to get up here and,make a goat of myself by saying a lot of 

foolishness. I have enjoyed very much hearing what he has had to say. 
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There is one point that I think I might add a little to in answer to 

one of the questions about optical glass. I believe the Navy makes 

all its optical glass. I do not know about the Army. I think it is 

made by the Bureau of Standards. You can get an immense amount of 

information about optical glass from Finn, who has the glass 

laboratory factory at the Bureau of Standards. T~ney ~have r~de there 

large lenses, I thir~ up to 2~inch casting, for telescopes. Of course 

they do not make m~ny. It is a war time operation still carried on 

in time of peace. I can add nothing to what Dr. Howe has said, and 

I tha~ you very much for the privilege of coming here and listening 

to him. 

Q. Concerning this particular lens that I w~s referring to, 

we went to the Bureau of Standards for it first and they told us at 

the Bureau of Standards that they were not in a position to ma~e it 

and that the only people in the countr~j who could grind this lens for 

us was Bausch & Lomb and that the 3~usch & Lomb Com~any would have to 

import the glass, that the q~lity of this ~rti~lar len~ ~e were 

looking for was so finely drawn tl~t they would have to get the glass 

from Germany. We went to the Bureau of Stand~rds first and they were 

the people who guided us along our lines of research in order to find 

out where we might get it. 

Colonel Jordan: I might say that from this platform l~r. 

Bausch said that w~-_s one of the things they were still dependent upon 

Germany for. We did not pursue the subject s~V further. He said that 

other than that the supply in this country was ~ufficient. 
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Q. I just wanted to bring out that there _has been some 

question as to where the Army gets its optical glass. All of its 

optical glass is purchased from Bausch & Lomb. They have large supplies 

of glass which were made during the war but this glass is not very 

good quality. Practically all new instruments are r2de from new glass 

rather than from the war reserve glass. It is all r~Archased from 

Bausch & Lomb. 

Colonel Jordan: If there is an~Tthing t~t any representative 

of the Chemical Warfare Service wotLld like to saT. we would be delighted 

to hear from them. 

Q. I wonder if the Doctor could tell me what the ! ~ ~  

process is? 

Tnel~wrocess is ~ crac!:in~ process th2t is being A. 

developed~=~ conservatively and slowly ~Ander the auspices of 

the ~ Oil uo_~pan~ and tne f~,~_,7~c.~.| While not very 

much .h~s been said about it th~ have what I suppose they would call 

s semi-commercial unit operating now and the~, are gradually working 

out the details of the process. As to how it differs from other 

crn.cking processes I an not co~etent to say. EiP~t is what it is and 

where it is. 

~. Doctor, you spoke of the research done by General !'otors ~ud 

one or two other plants on flame prooag~.tion in g~.soline engines which 

led to tetraeth~vl lead or something like that. Do you ]~ow of any 

firm in this country or in the world do ing any work on powders along 

the same line. propellant powders? 
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A. No sir, I do not. Here was a question as to what caused 

the knock in the engine and they had to get that worked out before they 

_tmew where to begin. Various people had various theories as to what 

actually caused it. Under Dr. Ketteringls direction a cylinder was 

made with a quartz window and motion picture cameras and other devices 

were used to watch the flame P r ~ ~ ~ o n d i t i o n s  of 

~mock,~mm%-~hat led to a conce~tion~4~~2ofAw~hat it was a~l about and how it 

might be controlled. From that point on it was largely the Edlsonian 

method of trying different things to see what would work and following 

Tour hunches accordingly. The result was tetraethyl lead - after 
any one doing 

considerable research. I do not ~auow about/the same thing on powders. 

Colonel Joraau: Dr, Howe, I want to express to you the 

appreciation of the College for your talk. It .w~s a very illuminating 

one and right down our alley. Thank you very m~ch. 
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