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NDUSTRY 1s founded upon
the manufacturc and sale
of things that make this
world a better place in which to live.

“Industry has nothing to sell save use-
tul service . . ... ..

“Practical application of knowledge
to the making of things which are
useful in man’'s every day life 1s
Industry’s contribution to the ad-
vance of civilization.

“Civilization 1s our inheritance from
the ages; ours, in trust for a while,
to which we must add some useful

knowledge that coming generations
may increasc their horizon.”

PIERRE S.DU PONT
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SKETCHING THE BACKGROUND

The dwe Ponr Company, like the institution of which Eperson wrore,
“is the lengthened shadow of one wan”

gr"" ] New Year's Day, 18500, the dwmerican

CEagle dropped anchorat Newport, Rhode
Island, and among the pasengers to dis-
embark were thiee men—Pierre 8. du Pont,
becter ktiown as de Pont de Nemours, and
his two sons, Victorand Elenthére Irénée,
The aged father had been prominent in
French national affaies and was a distinguished scholar,

B A

anthor and political economist. Victor, the elder son, had

held varions diplomatic and consular pogitions in the
L}nitcd States for more thavten vedrs. Irénde, then twenty-
cight vears old, had at one time studied powderchemistry
utider Lavoisier when that celebrated chemist had charge
of the French Government gunpowder works at Essonne.
Maore recently he and his facher had operated a printing
house in Paris uncil political disturbances growing out of
the French Revolution forced
them to suspend  business.

could produce a much superior produce, and that a-real
business opportanity laybefore im, He grasped iteagerly.

His friend, President Jefferson, gave him encourage-
menton learning of his plans. Hesecured financial support
fromfriends, returned ro France, purchased the machinery
he needed, and in 18ox began building the firat du Pont
powder mitls along the banks of the Brandywine Creek,
gear Wilmingron, Delaware.,

Since that time the United States has grows mareel-
ously. Frontier lines have beea poshed back from the
Mississippi River to the Pacific Ocean. A network of rail-
roads has reached our to bind the states together with
bands of steel; its highways, mines and quareies, its farms
and factories and all the other factors of national develop-
ment have eperated to place our country asa leader in
world affairs. Since that time, too, the du Pont Company
' hag grown and expanded and
developed its resources

These three du Pongs had

fargely beegose its products

hiave been useful products,

Come ra Ameried « land of

frecdom and opportunity —

honestly made and sold; and

Yo share it and to re-establish

inteltigently serviced. As a

themsclves and their foe-
tunes. Originally they

mamifacturing orgasization
the scope of its activities ro-

Planned to develop a large

day is so large and its prod-

act of Tand in western Vie-

ucts are somany that ro some

8iaia, buc that project never

extent at least it has out-

Materiatized. Anorher one
’d“"illid the du Pont Com-

grown public nnderstanding.
And so to mark frs rzgth

Pavy today is dts fruition.

birthday, we fave sotightto

T.l}is is the story of fts in-
“eption: Irénée du Pone and
Colonct Toussard spent a day
together with gunsand dogs.

hey had shot away all their powder and had boughe 2
W supply at the nearest shop. Tt was of poor qualicy;
also it was expensive, and Irénée, after learning how it
was made, became convinced that a powder plant buile
and marng ged on the plan of the French Government Works

Fhie Uiaired Srates f 18000 When the du Ponr famidy landad in
America on New Year's Dav, practicalby &l wess of the Mis-
sissinpt River was vilian country asdetunaiplored

conveyinthefollowingpages
asketchy outline of thecam=
pany’s progressand produocts
to-theend that the readets of
Tue Du Pont Magazing may sce the company as we sec
it—an old bur still virile and forward-looking erganiza-
tion, successful becanse iv has steadfastly adhered ro the
business principles.and practices of B, Lodu Pone in all irs
dealings with the public. <



e DU PONT W agawine

Thog forst

sy Dovey effies
bucifding along the
Brandwatneg Crech

NE hutdred and
fwenty-hve vears Bive
passed since the du Pont Com-
pany had ies modest beginning along
the Brandywine, As time is measured,
ehis 1s ashore period; dace irhave been
crowded marvelows achievements in science,
wvention and indestry. Not only has du Poot
growi up-with the nation, bur du Pont indystries
have provided, directly or indirectly, muny essential
products to muke national growth possible.

1800-1810: The Union consisted of sixteen states.
Thomas Jeiferson was President. U, 5. Mitlitary Acad-
ciy established at West Point, . B L du Pont starced
bailding his hest powder mill, o Loudstana Territory pur-
chased. . Lewis and Clark expedition started for the
Northiwese, . Firie du Pong adverrising appeated in a
Newy Yeork newspapes. . The War with Tripoli ended . ..
Robert Fulton's Clomenr made first voyage up the Hudson
... Thedirse du Ponre customer of gote during thisdecade
was the U8, Goverament,

1810-1820: Steamboat navigarion first undertaken on
the Mississippt and Ohio riversi. Worlke starred on the
firse pational highway joining the Poromace and Ohio
rivers. . War with Grear Britain, . Do Pont powder
tragsported by covered wagon to Commodore Perry on
Lake Brie. . Stephenson lnvenred the locomotive. . The
Savanpah made first steam yoyage across the Adantic
- AduPone gunpowder shipped o New York, Boston,
Baltimore, Pistsburgh, and other cities by boat and cov-
ered wagon,

1820-1830: Wire bridge method of clecrric blasting
developed by Dr. Robert Hare. ,  Erie Canal completed ...
The Bo 80, Ratitoad beganoperations—passenger service
established. . First public school opened in Baltimore,

1830-1840: Cyrus McCormick obtained patentonfirst
mechapical reaper.. Morse invented the telegraph. ..
Building of Erie Railroad begun. . Biclkford's “miners’
safery fuse” first manufacrured in America.

1840-1850: Croron Aqueduct opened to supply New
York City with water. . Goodyear developed process
i valcanizing rubber. . United States Naval Acad-
emy esublished ot Aonapolis, Marviand. . War with

THE SWEEP OF THE YEARS

Just a few weilestone markers along the counrse of

American bistory ... Great progress has
been made during the past century

and a quarter of the du Pont
Company's business life

.. ASCAnIn
Spbrerg: discov.
ered nitroglycerin
oo Geld discovered
in Calitfornia. . . Du Pont
sales agency established in
San: Fraticisco.

1850-1860: First . train _crossed
bridge over Mississippi at Roek Island,
Winots. . Lammoet du Poot introduced
soda powder, which quickly displaced the
more expensive  saltpetre powder. . Wapwall-
open, Peansylvania, plant built to supply anthracite coal
miners with powder. . Drake discovered oil at Tirus-
ville, Pennsylvania. . Firse Pullmansleeping carinservics.

1860-1870: Pony Expresy established bevween St
Josephy, Missourt; and San Francisco...The Civil War-
du Font plants busy supplying powder for government
troony. Homestead Law eiscred to encourage sertle-
ment of undeveloped areas.. . First blase furnace opened
ar Sourh Berhlehem, Pennsylvania. . . Pirst aiwogiveeris
made in America~-used in driving the Hoosac Tunnel. ..
First snccessful wans-Adlantic cable laid  , First dyna-
miteé made in America at San Fragcisco—thege pounds
L CFirst transcontinental railroad completed at Promon-
tory Poinc. . Nitroglyeerin used ro increase the flow of
ail wells.

TRIION SRRrsl o
FHERRDERENT, %t
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1870-1880: Dynamite first used for tunnel constraction
by the Lehigh Valley Railroad Company. . Chriscopher
Sholes tnvented the typewriter, and Belly the telephone
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- --Nobel invented blasting gelatin. . Dynamire first nsed
for improvement work in New York harbor. . . Blastin by
Caps first made in America. . Edison idvepred the incan-
descent famp. . First clevated trains running in New
York City,

_1880-1890: Du Pont began manufacturing high explo-
stves at Repauwno, N J.. . . Northern Pacific Railroad
completed. . . Du Pont expétimental work staried on
stokeless powders at Carney’s Poing, N. ... Syutheric
sitk fiber Crayon) first produced in France by Chardonnet
oo First elecerie screet railway operated in Baltimore. ..
Ballistire smokeless powder invented By Nobel.

1890-1900: Niagara Falls Tunnel constructed for hy-
droeleceric power system. . Edison annouseed wnvention
of motion pictures. , Francis G. and Picrre S, du Pont
i?::vleoped du Pont smokeless powder. .. First gasoline-
Propelled sutomobile. . The Ronegen ray discovered. .
R_am} frec-delivery postal séfyvice established . . News of
%d(?.‘[lﬁdik& gold discovery precipivated vosh eo Alasks .
Spanish-American War emergency forced the du Pont
Company to extend facilities. . E. 1. du Pont de Nemours
& Company was incorporated.

1900-1910: Chicago  Drainage Canal opeued. . . First
subway construction begun in New York City. .. Boxer
Rebellion in China. . Marconi sent first wireless message

~Wti‘ight Brothers first flew heavier-than-air machine

--Du Pont Chemical Deparement established. . First
] successful low-freezing dynamite devel-
e, 0ped by the du Pont Company. ..

/ Bureau of Mines testing station
established in Piresburgh

19

WIRELESE s
B Rt D

WL
PG ;B}Aw =

Righo—The

Presont du Pony

ef fiee iauil{ling
e wmm‘ngzom Dl

-..Hudson River tabes opened ar New York.  Peary
discovered the Nerth Pole. . Railroads issued the first
regulations governing shipment of explosives by rail.

1910-1920: Du Poor began manufacruring Fabrikoid
.. Firse fibersilk produced commercially in the United
States. . . Amundsen discovered the South Pole... . Living-
ston. Chasnel opened in Dewoir River. . Parcel Post
estublished . . Black powder plant started at Du Pont,
Washingron. . Cordeay Bise-fese made i dhe Upied
States. . . Panama Canal completed. ;. The World War be-
gan. . The du Pont Company expanded ivs facilicies for
powder making. . .8 8. Lesinenae sunk:by submariae. .
Du Pont Company began manufacture of Pyralin prod-
uets, rubber-coated rexriles, paings, varnishes, pigments,
dyesouffs and dyestuff indermediares. . UL S atr mail ser-
vice established . . Adrplane N-C-4 and Dirigible Rey4
crossed the Adantic,

1920-1927: New YorksNew Jersev velucular tunnel
searred . . Firet radio broadeasting service established by
KDKA, Pitesbuigh. . Firse  Asmerican-made  dicigible
Shenandeah launched . . Shandaken Tunnel, longest dn
the world =18 miles — completed . . . Alaska Railroad
built. . Diucn; Du Poat Oval powder; pellet powder aad
Semesan developed and marketed . Cominander Byrd
reached Norch Pole (n airplane, . Moffar Tuanel driven
through Continental Divide in Colorade. .. Work startéd
on the Conowingo, Maryland, hydroclecteic power dam
o Trans-Atlantic wireless telephione service established
.+« Lindbergh ‘made first one-man non-stop flight from
New York to Parig. .. The Interpational Peace Bridge
vras dedicated at Buffale, N. Y.




e DU PONT Hagazine

O

_

ECL DU PONT DE NEMOURS f ' . ALFRED DU PONT
RO~ 1854 - . 1634~ 1550

LAMMOT DU PONT
Y26 0y

, BUGENE DU PONT
1850~ 1489 : o — 1889~ 1902

et e T e T i =
s PIERRE S, DU PONT K“*. L
MWMWWW 1015 1915 p o —— m——
TEOURMAR B PONT IRENEE DU PONT

19012 - 1915 : 1519 1936




Dhe DU PONT Lagazine

ANNIVERSARY GREETINGS

Briof messages from four members of the du Pont
family who have served the Company as president

NE hundred twenty-five vears of continueus

successful business life for an American cor-

poration is unusual, so unusual as to fre-
guently raise the question: How has it been done?
Common hopesty and busioess fairness are among
the obvious essentials for extended corporate life,
and Towner management’ is another requirement
not.so generally recognized, but these are conmmon
to tany busiiess organizations that do nor long
survive,

Du Pont has alveays trained its.own management.
Ley reorganizations have been numerous, but always
{rom the inside, being brought about and led by
mien of fong experience with the business ot inclose
fumily or business association with the former man-
agement. Thus, each succeeding management has
been fumiline with the preceding policies and has
been in a position to guide the business safely and
mike onlysuch changes ds'were clearly indicated as
desirable by past experience.

Tt is interesting to note thae the fifty individuals
who night today be consideréd the leading men
in the do Pont Companv have an average of 21
years' servicewith the company and its predecessors.
If there is anything in the theory of self-trained
management, this augurs well for the future,

St i

HIS is the Anniversary Number! Anniversa-

ries, of course, commemorate the past. The

past is history. History is of little use—I
was gOlﬂg o say no USC"“"CXCCPKIYIg in that it 1y
indicate the future, thereby enabling us to act prop-
erly in. the present. Pride in past achievements is
foolish unless it leads to greater effort in the present
to accomplish greater things in the furure.

The du Pont Company has a history to be proud
of. You men of the du Pont Company would not
be human if youdidn't take pride in the resalts, but
let ic not be a foolish pride. Rather, let it be 2
stimulus to produce inthe forure greater thiogs than
vou or your fellows produced in the past.

As one of the oldec men 1 am entitled to give
advice, It is thar, in attacking any problem, vou
first seek such information pertinent to the question
as miay be had i 4 reasonablé titne; decide from 1t
what you are going to do; then not be distracted
from accomplishing your object unless you find that
cither your information or reasoning was erronecus.

“Go to itl” e
Leicis ot i

NE hupdred cwenty-five years! Among the
very oldest business associations of our coun-
try and dating back to the very foundation
of American industry. Yer thiety per cont of this
time i3 within the teom of my direce connection
with the company's affairs and forey-five per cent
within my lifetifne. Not such a loag period after
all. You askme why this bas comeabont; why are
the 580,000 of ass¢ts of the year 1810 now worth
$308,000,0007 T answer— ‘
Hard and ¢onscientious work;
Honor and integrity;
Faich and lovalcy;
Confidence, love and respect for
the fzllow man.
Thais the Basis of good and successtul business, as
it15 of good and successful living.
&

7 S
"){/{:fm :‘/;} pé_ ﬁ‘éﬁuﬁfy ‘

CLAIM to. be one of the oldest employes of the

company, as 1 began s its agent in Weswrn

Kentucky in 2884 or 1885, alinost contem-
porary with Kerr and Macklem. 1 became actively
associared in the direction of its affairs 1n 190z, just
before its hundredeh anniversary.

The men who took hold with me in March of
thar vear reorganized a company that for a ceatury
had stood forintegrity and fair dealing in American
business. Irs development had been chiefly due to
the forming of companies 1n all localities where
business had been stimulated by a corresponding
development of the nation itself. The new problem,
then, was to bring some ¥13 separate COMpanies into
one organization; to hold that organization 4s more
important thao any individual in it; and to con-
tinue to recognize honesty, ability, efliciency and
tovalty as the prime requisites for advancement
within its borders.

As an example of the growth that followed this
consolidation and reorganization, when I joined
the company there were seven employes in the main
office. When I resigned, there were about twenty-
five hundred, Todav; the company, inclading i
controlled organizations, isthe l}argesc inche world.
© And solong as organization is paramount and all
positions are won by honesty, ability and efficiency,
rather than by seniority or favoritisin, no stock-
holder need fear for the future of the company.

PG e o
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L foehoramic Uil B Ly SECLiong, shiows the Black powdes m;!ln afong Brandywine Creek, near Wilming ton, Belawdire. The picture

inctudes the whool malls baile in 1828 and noien as the Lc\wav Hagley Yard

RESUME OF BLACK POWDER HISTORY

A summary of the development of the industry, stresseng the economic
immportanse of the product in the upbuilding of the nation

CONSIDRRING that black powederhas
s sa revolutionized the art of war
and given the forces of civilization such
an inumeasarable advantage over mere
sumbers and savage valor, and has soincaleulably assisted
man in che realm of useful arts, as of mining, agriculture,
dﬂd ti}(— e‘:LLUE!Qﬂ ﬂf }.,li“lﬂtii: Lﬁg!ﬂ@(&‘iﬂg .E'itfffpf!b&& it
would be interesting to-koow boch the vime and cireum-
stance of its discovery. The gloom of the Dark Ages weils
this information. The rescarches of all auchorities suggest
the Far East as it b:rthpi.mm and that the germ of 1ts
seience originated in the accidental discovery of the defla-
gratving properties of “nitve,”” when brought in contace
with thescharred embers of the nomads” wood campdires.

ir seems I}I‘(}hdb sthar a‘:umpmwdcr a4 iﬂr(;{’xnmg agent
originated with the Moors or Saracens and from them
spread saseward and porthward dnto ﬁumpc, where itwas
koown to have becote quite generally used during the
r4th f:e:n,mry‘.

And it is guite certain chat in its carliest f}&vd«;}pﬂmm
the means of s fabrication were crude and frs quality
was, of course, much mferior to the present-day pmimn
We are told the sacliest cannons o mortars wese made of
et sprves ronghly houped wgerher, and even before this
stage of artillery development, it is probable that guns
were made of wood or leather, bound with coils of rope.
Probably only “rockers” were discharged from them,
Marcos Graeeus, whe lived during the elosing vears of
the Sth century, clearly describes such a powder and it
v for mitlitary parposes. Hisformula, fndeed, fsnot so

e

E.F du Pant o

By E. H. Forp
Drirevtar, Black Poeder Munufacturing Divicion;
Nigionrs 8 G, Tug,

far afield from rhar in use at the present
time—""6 parts of salrpetre, v part of
sulphur and 2 parts of willow char-
coak, * * * reduce to a fine powder
{na marble mortar and mix rogecher.”
It is oot within the scope of this arricle to discuss the
techaique of munufacturing black powder; yet we may
brieily say thar we have nor deparred from this fundamen-
tal recipe—""to. finely powder the ingredients and mix
themn together.” Io has long been recognized thar pur:tv
and sclection of these essential ingredicnts were of pri-
mary importance, acd chemistry’s research has brought
ample confirmarion of that fact, burthatis another story,
Next to the purity and proper selection of ingredients,
ap step o black powder manufacture reguires such care
and thoroughness as the intermixture of Its compongnts.
Thus the marble mortar, on account of its inefheiency and
attending hazards of eperarion, was superseded by the
preliminary grinding of each material in machinery of
progressively fmproved design, and the subsequent mix-
ing of the three in W stamping™ mills, the bowls of which
were lined with leather as a safery precaution, Even these
bowls did nog dnsure the: proper degree of incorporation
so necessary for uniformity of the finished product
Hence, they were discarded i favor of the ponderous
incorporators known as “wheel-mille ™
With the improvement in the art of making guns of all
calibers, came the necessity of controlling the explosive-
ness of powder within different preseribed Himits suitable
for uch. No physical propercy was found to affect the
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Eeft tovight; ihe puiverizing ol dmnd whcelmiilly buili in 1812 e section Anown as the Upper Hagley Ya
I : 22,1921, These buaildings hove sinpe been-dissnantlod

s rrvade i the Miille ove O 2
?xplo&ivcnes& of gunpowder so much as deasity, by which
s meant the actual quantity of marter contained within a
certatn bulk of powder. This brought about the develop-
meat of machinery to regulate this property; frst, the
¢rude hand-screw press, and later, the eagine-propeiled
press. Thesewere used until more elaborate and efhcient
bvdraulie, or hwdrostatic machinery was devised.

Then the unwicldy masses of pressed material had to
be broken into graing of 2 size suitable for the caliber of
the gun in which che powderwas to be used. Granulating
Tachines were the resule of this necessity. Of course,
Powder up to this stage of irs fabrication contains a cer-
tin amounot of moiseure to promotecohesion. This finally

has to be eliminated, and it was accomplished first in

furnace-houses or dev-houses, Later, “when it was dis-
covered thar the keepiog qualities of the product were
increased by smoothing or polishing the surface of the
Powder grains and thac this treatment in itself affecred
the explosiveness of the powder and insured greater
fegularity, both the drying and the polishing processes
were effseted simultancously and themoders glazing mill
was the-result,

With the coming to this country of E. I. du Pont and
the escablishment of his first mill on the banks of the
Brandywine, he brought with him and put to use the
dccumulated knowledge of the art and the most up-to-
date machinery of his day. From s8oz until the present
time, the du Pont Company has always beent in the van-
guard of those who have contributed to improvements in
Powder making,

One could not well stress the cconomic imporeance of

lack: powder in the upbuilding of this nation without
feferring co the pare it has played in the military history
Ot our country, Until near the close of the 1yth century,
fowas the only propellant we had. Black powder has

il 3

rili Tl Tast ot of poucder

certainly 'been a grear factor in both the achievement and
the maintenance of our national status. However, with
the advent and the perfection of smokeless powder and
high explosives, it “swan-song™ has alfhost been sang
as far ay frs military use'is concerned.

If, in the foregong, T have dwelt too Jong upon the
teehpieal development of black powder as a prepelling
agent, it is because these very processes and propertics
are ay essential 1o dts produttion and efliciency ag an
explosive wsed in the peaceful arts. As 3 commentitor og
the du Pont Company s activities and progress hasalready
written: The company. began. irs career in 2 time of
prace, supplving powder for the pioneers, whoese food
depended upon ther guns; for the blasting of rocks and
thie clearing of highways and for other enterprises essens
tial ro the growteh of the voung nation.”

No reader, remembering that high explosives did not
become a factor in the development of these Vessential
enterprises’” until the Sth decade of the last cenoury, will
overestimate what « tremendous pact black powder played
in this development. So grear way the demand for drs
miost importantingredient, saltpetre; that not enough of
it.could be obrained from abroad. Notwithstanding that
the chemical industry knew of the large nitrate fields of
Chile; the substitution of sodivm nitrate for saltpetre in -
the manufaccure of black powder had not been con-
sidered because it zbsorbed moisture too readily, and it
was essential 1o “keep.one’s powder dey.”

It remained for Laummot du Pount, the father of our
present president, to peint out that for use in the peaceful
arts powder would not have to be subjecred to long stor-
age and that by giving its grains a smooth swface and
high polish, thus closing cheir pores, the sister-salf could
be used satisfactorily for most blasting powder purposes.
In 1852, My du Pant pardnted his conviction and since

(Canedinaed w1 pags 45)
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gj’“‘t};.l,(}\x‘m{; is the text of the accompanying clipping, s an extensive Tanaery, in which, by chemical process,
reproduced from the front page of u Boston news- the leather becomes fit for use, of the first quality, in
paper puhl:shcd 108 vears ago. Iorellects theee weeks. Their Jeather stands ashigh
shz-a esteem in which the du Pont Com- it gt in the Philadelphia murker, where it i
pany was held even in chose carly dayvs. 1 Eﬂ‘:‘"{“‘:‘f:::z’_ﬁ:ﬁ 2 hest known, av does their powder in the
eI e it ) United States. Indeed, the reputation
| ol their powder is not confined o this
et st couniry. It is well known in South
Aumerica, and inother parts of the world.
“AlL the establishments we have
described. are on the same stream; and
although in the vicinity of each other,
are yet at a sufficient distance wo be safe
even from any apprehension of danger to
the ocher establishmencs from the gun
powder concern.

“During the war (18523, Messes. Do-
pont & Co. vaised three hundred men
from among their own workmen, armed
aud equipped theny, furnished ehem with

Cosiianinba, drwoi o), s
i

Do Porrs” Wonks

TFifteen yedars agh, not-a free was
felled ou Christiana Creek, nor a mill
éstablished thiere, Novwy, apwards of gne
thi};&a&nd tm:n WO -M.'k} L}lll&lltl} are
comfortably Ic)dgcd* fed and cherished by
the single establishment of the Messrs,
Duponts, un thar stream.

“They hwre two powder mills which
are inoconstant operation, the demand
for their mwdu being greater than they

can supply. Abouta yearago, s dreadful
explosion destroved neaely the whaole of
their old powder mill, but the mifl is

su A e bl Teand b b ;ul.w-
v o sy

st ke s
ST s B g»mmm o g A T
o

D e Mo s o i i

iiaodeat | e
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i ar o it ne e T L . .
now rebuilt on the plan of their new : w%:‘:%“:.::w{m%w;{,:‘* ammenition, held them inreadiness, and
mill, which is so fixed thatin case of an o s

often encamped them under the com-
mand of ong of the brothers, ready, at a
moment's warning, to defend the seil
against thechcmy,

“There is one fact connecred with this
subject, worthy of mentioning. Propo-
sals have been several times made to .
Messrs, Duponts to manufacture {nferior
powder for shipping, and to sell it
uiider the sanction of their name, at o
fitrle less price. They have constantly
refused listening to any such sugges-
tiois, We understand they have farely
beenurged on the subject, on the groand
that another manufactory did the same,
and was by thatmeans enabled to under-
sell them for shipping. But they have
steraly sefosed, and, as we hear, s
firmly determined to refuse ever to listen
to any sech intmations. Their powder
stands peculiarly high tn the estimation
of the army and navy of the United
in making comumon cloth for the moops States, as well as with all sportsmen
ot the Unized States. They are Likewise who have tried it The consumption of
concerned in a manufacture of cotton, and are now ex-  ivisvery great in the Southern and Middle States. Every
rensively engaged inmanufacturing goods of thismaterial  day makes icberrer known and increases the consumption
for the United States, Connected with cheir establishment  of it in New England....."
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explosion, rhe mischicf will be confined
1o the partblown up. Thewalls arevery
thick, and of large and heavy stones:
The roof is of wood, and very light, and
inclines towards the stream; of course,
in case of an explosion, the whole de-
struction outside of the building would
ke nothing—the roof would simply be
blown over into the stream, ... ..

TWhen an explosion took place afew
vears agw, in which a number of lives
were fost, the Messes, Duponts gave to
cach widow and orphan Sroo annual fn-
come. o ehe cxplosion about 4 year
ago, thirty-one fiwes weree lost, and these
gentiomen generousky pursugd: che same
course, Such examples are worthy of
EEEAEIT,

“Thesame gentlemen ate concerned in
the manufacture of cloth. During the
war, the very best cloth was made at
this factory, and they are now employed
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The président’s carriagds
in-the eariy eighties

e
i

{ “}r\, the thirey-firse day of May, 1881, Twas seated on
B Fa wagon in front of the original du Pont office on
the Brandywine, watching two men in conversation along
the roadside,
X Oue of these men was my father; the other, David B.
Curlerr, who was for maiy yvears e faichinl and efficient
member of the officestaff of E. 1. du Pont de Nemours and
Company. During the conversation,
they rurned toward me, and 1 could
jedge from theirsmiles that the Vhoy”
was the subject under discussion. And
S0t proved, fot very soon thercafter
Lwas informed thar an office bov was
needed—to start work the following
morning. Whether by design or other-
wise, Tway selecred to hll the position
temporarily. However, before a
month had passed, Henry du Pone,
then president of the company, told
father that if “the boy"" suired him,
the employment would be permanent.
i Our quaint stone office along the
Prandywine at that time was divided
iuto four rooms. One was occupied by
ti}ﬁ bookkeeper; another by the ship
ping elerk, who was also cashier; the
third by the statistical clerk, while
the fourth room was occu pied by the
correspondent clerk and the writer,
o1 whose desk the telegraph instrument was Jlocated,
Thr: first annex to the stracrure, buily inthie very early
period of the company, was occupied asa private office
b}" Henry du Ponr, Duaring his forty years of work in
this room, 4 hole resembling very much the shape of a
cobbler's sear was worn in the floor under his desk. 1 pre-
sUme it is still in evidence—ar least it was when we dis-
Conunued using chat office. The second angex, builtin the
late seventies, was used more particularly asan executive
chamber: Colonel H. A di Pont and Mr, William du Pont
also occupied this toom as thetr private offices.
Henry du Ponr was 4 nataral-born general of industry.
t:lémsb_t if any one could have been better qualified o suc-
Cfct{' Ats facher, Eleathére Irénée, and his brother, Alfred.
During his forty yeats of management, the foundations of
ti‘mf company, financially and otherwise, were strongly
built up, He always had the interest of the employes ar
reart, Inthe office safe, for example, a box was maintained

o AN e ikiaui

J. W, MACKLEM

OLD BLACK POWDER DAYS

Lncidents of nearly a half century ago ave brought to mind by the writer of
this arricle, one of the oldest acrive emplayes of the company

By J. W. Mackrem

exclusively for the men where they could deposic deeds
amd valuable papers of any kind for safekeeping.

On his datly rounds of inspection, he used a horse and
buggy, the latrer being somewhat different from the ordi-
nary buggy of that period. It was conspicuous on the road
and, if seen in the distagee, was usually a warning of a
visit from "Me. Heaev.” He kepr in touch with many
activiries, visiting daily some portion
of the plants or company farmlunds,
including his ewsn personal propertios.

Mr. du Ponr did such of his Jerter-
wriring in the evenings, which neces
sitared the reture to the ofhce of the
correspondent clerkto copy them and
get them into the carly mail oexe .
morning, It fell to my lot to be on
duty before six each morning in order
ta get che matlman off and tostare the
six-mule teams on their dav's work,

In the early days we did nor have
stenographers and cypewritess, Al
our lerters were written in longhand.
Mg, du Pont wrote his own lerters,
asing for the purpose a quill pen; he
never used seeel pens: The typewrirer
washirst introduced to the Brandywine
officein March, 1888, Qur correspon-
dent clerk, Frank E. Haley, and [ were
curious to-understand theworkings of
the machine; so we hired one for a month, keeping it ar
out respective homes for practice purposes. Befdre the
month wasup, M. Haley prepar{:d some of the company
letrers on the new device and placed themon Mr. du Pont’s
desk for his signature. He tastantly became interested and
issued orders that we purchase one for oflice use, It is
teedless to say that thereafrer My, du Pont ceased to write
his letrers in Jonghand, but sceibbled them off in the
rough for the bovs to type.

Ar the works baras were stabled thirtvssix head of
mules and about the same number of horses, plus several
Vspares’” or extras 1o case any of the Tregulars” were
indisposed. The horses were used on the farms, in the
works and for extra bauling: Ourilarge covered wagons
of the Conestoga type, however, would not huve appeared
complere unless drawn by six mules each.

These wagons were built in our own shops and were
especially adapred to the needs of the business. They were

(ot inmed on page ¢




Die DL PONT AMagazine

o

HIGH SPOTS OF DU PONT HIGH
EXPLOSIVES HISTORY

Reviewing the development of a key industry that bas belped
untock vast sroves of wealth to the nation's ;w&fr’

£y

i all the facrors thar
- h.;i%:r:: contributed to

'E'f"!f}d{‘lf!! prugre:«;& fi'if’:['ﬁ

is none that has plaved
7" & more impottant part than explosives,
© and of these che most imporeant, the most
wiklely used, and the H}i)\t .xdapc.ib}» iis
the high explosive, dvmmme Though nitroglveerin, the
essential mq;'uhfmt of dynamite, was discovered by
Sobrero in 1847, the commercial mannfacture and use of
high explosives may be said to date from the erection of
Alfred MNobel's pitrogl _;*c&rin. fuctory pear Hamburg, Ger-
mmn; in ¥86s, and dhe manpdfactore thefe o few vears
Tater of Nohel™s dvmrmu.

bl

Dl Poser Lane f EATER

e wwas practieally in the infancy of the todustry that
Lammor du-Pont established 101880 at-Repauno, on the
Delaware River, the dvoamite factory that is now the
targest in the world, From that dav to this the du Pont
Company has besn the leaderin che high explosives indus-
oy, contributing the most to the art af the mannfacture
of explosives and to their adaptation to the varied uses
demanded by the rapid changes of modern civilization,
Although Lammot du Ponr predicted ar the cme the
Repauno plant was being built char eventualfy fr would
be the largest dynamice plantin America, it is doubtful if
even he foresaw the extent ro which would grow the
industry in which he had embarked. In 1882, two years
before his untimely deach, there were consumed 1o the

By J. Tromeson Brown
Grtn.:f Masiggs, B ag‘f‘arimr Diépuartiiint,
H oLy Pogr e N

Unired States some seven million
pounds of dynamite. Thedomestic con-
*;u'n*pti:m of high explasives for blast:
ing purposes in the year 1926 had risen
oy the unpreceden ted quantity of just under four hundred
mitlion pounds; snd it 46 an intérdsting face that'in a
single month of that vear there were produced at the
Repauno Works sufficient commercial high explosives to
have supplied theentire demand of the country in 1882,

Lie,

Deompers 0 Cu.,

Respawon Acrrerrins

Fram the beginning the importance of teseéarch was

recognived, and ag sucly as 188y there was dccomplished
the successfulrecovery of thegodstised 10 the manufacture
of nitroglycerin, About ten vears later the intreduction
“of refrigeravion into this operation made possible sull
furrher-coonomies, dad eliminated its greatest havard, It
wasalso during these early vears-that nitrate of ammonia
was first used as aw ingredient of dynamite. The mpor-
tance of this development is attested by the fact that the
dyaamite of today contains 4 greater quantity of nitrate
of amimonia than of nitroglyceria, and the equipment that
was installed for s manufacture enabled American pro-
ducersto supply the Goverament with the immense quan-
tities of nitrate of ammeonia reguired for military purposes
during the World War.

In 1yoz there was established at Repauna an explosives
research laboratory, the Eastern Laboratory, and through
trs schieveiments the de Pone Conpany assumed the lead-
ershitp in explosives research which 1v still fetains, The

12
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grear improvements that the company has made in the
properties of high explosives, and their adjustment to the
hew uses continually arising, have been due largely to the
work performed at this laboratory.

Orcanizarion Work

It was also in 1902 that the du Pont Company began
ic centralization of its high explosives interests, involv-
ing the establishment of operating and sales deparements
in Wilmington. This brought about, in the coutse of the
nexeten years, an advancement in manufacture and sales
that even the anest optimistic lad aor contemplated.
Manufacturing processes were standardized, great strides
were made in eliminating the hazards of twasufaciure and
of transportation by rail and on the highways; costswere
greatly improved, due to taking over the manufacture of
some of the more important raw materials and the more
advantageous purchasing of the others, as well as to
greatly improved efficiencies on the plants; sales districts
were charted and selling prices logically based; a technical
sales service was fostituted which proved of incalenlable
advantage not oply to the company but also 106 i6s cus
tomers; and an organization was butlt upand a personnel
devd@ptd that emibled the du Pont Company to perform
fears during the World War that no other supi:diw of
amminicions could equal.

Low-Frupzine Dvsavoris

It is well knowi that the dynaniites firse produced
would freeze at comparatively high temperatures, neces-
stating the thawing of the sticks in the winter monchs,
which was an operation inhesently dangerous and which
resulted inmany accidents. A way of lowering the freezin g
boint was consequently one of the first rescarch problems
attacked. Therefore, perhaps the most important

;25 Lonstruction of thePanamaCanal-

13

improvement in high explosives that has been brought
abour—and a fendumental one—wus the development
first in 1907 of nitroglveerin high explosives with low=
freezing propertiés, and the improvement of these from
time to wme until in 1925 chere were produced dynamires
and gelating, containing nitroglycerin, which could be
depended upon not 1o freexe at any climatic temperature
encountered fnthis country, Thethawing ketele is a thing
of the past. Iois now possible’in the month of January for
the openspit miner of Minnesota to fire his charge of
dvnamite with asmuach assirrance 6f success as che saimp-
blaster in Alabama,
Tue Frrst Peryissisrn Exprosives

Another problem was that of providing explosives that
could be used safely in gdaseous and dusty coal minmes. Up
to 1goy black blasting powder has been wed ubnost
exclusively for mining coal, and many disastrous mine
explosions had been atrributed to s use. In thacyear the
du Pout Company put out the Arst safety, or so-called
permissible, explosives, as the result of several gears of
intensive work at the Eastern Laboratory. The need of
this class of explosives 13 clearly shown by the fact thae
in 1926 over sixty-five million pounds of permissibles
were sold to the coal mines of the United Stares.

Another development, entively original with do Ponr,
and which also was particularly advantageous to the
coal mining industey, was the successful control ig 1dre
of the velocity of detonation of permissibles. This actome-
plishment enabled the mine owner to select an explosive
which would give him a larger proportion of tutip coal
than had previously been possible.

Aw achiévement that has proved far reaching was the
placing on the marker in rgry of the first so-called low-
densiry, ammonium nitrate permissible. A fifty-pound

C e of thegrentest engineering featy n Wistors—wias runide possible thrsugh theuse of high eiplosives.
work reguived abowt 50,‘(70(1,()00 piourids, c]xe larger part of wkhich wds supplied by the du Pont Compuryy. /.
Cut where dynamite was freely used to break down the bavrier walls of the mountain

The view heve shows Culebra
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case of this explosive contained one hundred and sixey
1y by S-ioch carcridges (the old standard Jo per cent
dynainite fan one hundred caftridges to the case). From
eime o rime since then still lower density explosives of
this type have been evolved until in yy25 Monobel No.
iy, e one huadred .

construction of the Hoosac Tunnel, the Chicago Drainage
Canal, butlein the years 189z to r8y6 and cut for thirteen
miles through solid rock, was chic first great constriction
project which depended for its success upon the use of
dynamite. Nexr came the Panama Canal, No one will

gainsay the fact that

and eighey-five 114 by

the greatest of all fac-

Sinch carrridgesto che
case, wds puat oft ohe
sarker. Ay thedendiy
of these powders 15
lowered chey more
nearly  approach  the
action of black blast-
ing powder, which peo-
ducesa greates percent-
s of lump coal than
iy other explosive,
but which cannor, of
course, be wsed safely
in gaseouns or dusty
e,

Ar the close of the
World War ir wag téc

tors in carrying this
gigantic undertaking
to a successhul conchu-
storr was the applica-
tion of snitable high
explosives and blasting
dccessories to the dif-
ficultengiteering prob-
Ienmsinvolved. Berween
the vears ygos and 1913
sixty million pounds of
explosiveswereurilized
i1 this constroction.
The Shandaken Tuo-
nel, approximately
cighteen miles long,
which brought to New

ognized that surplus
Governmentexplosives
iright be thrown -on
thiematker, and che da Ponr Company prepared oselfand
i 191 marketed z blastung high explosive, Dumorite,
that contaived as irs principal explosive ingredient areil-
lery propellenc powders of borh the fvro and cordite
pypas, This Dusnorice was the forerunner of the Govern-
ment ssgriculturil explosives, Sadarol dnd Pyrotol, both
of which have been produced by du Penvfor the Govern-
ment, the lacter under ohe Jargest contract ever writlen
for commergial high evplosives.

Not even the briefest arvicle of this kind would be
comiplete without mefittoning some of the mighty labors
porformicd by dveamite. e bas been the foremost of all
struinents in the imal suecess of many greatengineering
projects. Thongh bigh explosives in the form of Liguid
nitroglyveerin had been used successtully in runnels on the
Central Pacific and Union Pacitic Ratlroads and in the

Frap vock guareiss, such as theowe pioewred hove, provide wllions of tonws of
roeud-baalding snoteriai~but not wnnl dynasiste does 115 gk

York City an adeguarte
water supply, was a
large comsumer of gel-
arin dywamire, especially designed for thie parerealar
work., Other large projeces which relied on dynamite for
their success were the New York subwavs, the Moffac
Tunonel, and now the Cascade Tunnel on the Great North-
ern Railway, which upon 1es complerion seill be thelong-
estrailroad tunnel mthe Western Hemisphere. Themining
of vonl, and the edesction from the reluctant earth of
iron ore, copper, and other minctals, all so necessary 1o
the every-day needs of modern indusery, could be accom-
plished only by wnrold effore without the use of modery
high explosives,

While the faces so briefly cutlingd in the foregoing form
eventful chapters in the story, they are, afrer all, only
indicarions of the hiscory which s still being written
from day vo day, of the evolution of dynamite and its
subjufadon to the needs: of civilization.

e sectiornof vhe du Font Compuny’s weewedynamite plantor Mineral Springs, wear Birminghom, Afabomo.

The plany comprizes more
R e Basildenuga s o e e o DEREG tiires, wnd g o coipie iy oA U, el Fiiiedy o f i fu i ot e sy
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FORTY-FIVE YEARS AGO

Dynamite was then a new product, and the anthor of this arritle way privare secretary 1o
Lenzinot die Pont, founder of the du Pont bigh explosives business

e pefonadariongof the da PonrConi-

g piny were frmly boilt by those .
well-known pioneers in the puwdcr industry in America
tn 18z, but it is impossible to visualize J.ic,quatcly the
inimense value of the superstructure made possible by the
marvelous foresight of Lammot du Pont, who was 2 pro-
found student of explosives.

In 1880, realivingthe importanepare
dynamire was to play iniche induseeial
upbuilding of America, hecommenced
the erecrion of the Repauno Chemical
Works, now the largest dynamite
phant in the world, and it was there
he met his enchnely death fu 1884

In the shorespace of four vears, he
had so ably conducted the business
that the du PonvCompany was placed
i the fead of high explosives manu-
facturers—u position which has been
retained ever since, That his vision.of
the foture was well-founded s evis
denced by the fact that sales of du Pont
dynamitein theUnited States Jast year
were over s6oo per cent greater than
the sales repored for 1882, when he
was in charge at Repauno, and equal
to all the dysamite used in the rest of
the world at that time.

Another evidence of che tremendous
growth of the du Pont Company is that when [ entered
the employ of Lammaot du Pont in 2382, there were only
seven.elerks in one goom, and the president and myself in
anorher, at 205 Walnut Streer; Philadelphia

Only seventees vears had dapw« siince the cloge of the
Civil War, during which time the public had been made
fully cognizant of the personality and characteristics of
President Lincoln, and duringmy intimate relations with
My du Pont, Tcame tor ccognize how closely he resembled
our nartyred president; his unusdal height, bis slightly
angular figure, his beard, his deep set eves, beaming with
kindlinessand humos, andhis ab;olut«,f‘urmn, generosity,
unusual shrewdnpss,. aind o semackable senge of huamor.
Like Lincoln, he could alwavs tell astory that was apro-
pos of any subject under discussiof. A5 an exaifiple of his
getierosity and humor, this incident 1§ chargcteristic:

Wishing to send a telegram, he rang the hells of two
telegraph hoxes in the office to call the MESSCnEers, Lasked
h m why he rang both, and he merely smiled and said,

“Wairand sce.

In a shore tine, the door vpened and ose Ticde messen-
ger bov rushed 1o and.came fo o halt before Mr. du Pont.

By Georce H. Kerr

GLORGE M KERR

“You got here firse, didn't you?™ " Yes,
sir, L caught the elevator,” replied the
messenger. * Here is a-dollar for getting here first.”

Justthen the second terle messenger boy came in, all out
of breath., ““Well, vou came last, didn’t you?”’

“Yes, siry replied the second youngster, “1 missed the
elevator and h:ui to run all the way
up the stairg,”™

Mr. du Ponr smiled broadly as he
reached in his pocker. “Well,™ he
said, “hereisadollarforcominglase.”

The circomstances connected with
mvcmc:rimg M. du Pont's canplc1vh1d
anamusing aspect. The morning Twas
o takeupmy duties, e askedme vo
meet him on the steps of the Philadel-
phia Natonal Bask. When we met,
he enrered the bank | drew a check for
f;?[,mou, and tntroduced ine to thecash-
ier as hisséeretary. Cashing the check
he handed me the money, telling me
he was going West for a couple of
weeks. He told me to go to his ofhee
anddurnish it, pending his return.

Iocated the office, bought a hand-
some carpet, desks, chairs, and what
was quite @ rarity in those days, a
rvpewriter, 11 addition to having the
walls rather gaudi!v painted.

wir duPontwalkedin one mommg and looked around.

THave vowany of the money left;” heé asked,

“No, " I replied.

I didn’e think you had—You're certainly h - - - for
pretey.”

It was an expression I fever forgot. Then he drew an-
other check for $1,000, told me to get it cashed; buy a
safe-and put what was left of the money in it

Naturally; in accompanying Mr. du Pent on many of
his trips, I came into contact with the rmajoricy of the
men with whom he transacted business, but netther before
norsince huve Imetaman who wassouniversally admired,
vespected and Toved as hé was.

Mr. dn Pont had frequently told me tharanyoog who
visited a high explosives plant, without having to do so,
was 4 fool, In M arch, 1884, a Mr. Ackerson, representing
the Meachem Arme Company, of 8t. Louis, broughr ro
Phiiz;dcimhia a c;ir*ridgc of competitive dyoamire which,
it was suspected, infringed on the patents held by us at
that rime. Mr. .’Xckers,ora insisted on visiting the works,
to the chagrin of Mr. du Poi who made every efforcun
dissuade him, buat was too courteous to refuse to go with
(Cariziimied on page 51
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THE IMPORTANCE OF CHEMISTRY
IN DU PONT INDUSTRIES

How a grear family of products bas beew developed From velatively few raw marerials.
k4 3 . 'y

The whys and wherefores a

HE wide ramifications of
diversified chemical
mramufacturin gz indusery B e
ascxemplified inthe proc-

esiés and produétsof che da PodtCompany,

are usually more or less a wystery to the
fayemam: He is inclined to be somewhat ap-
p;d,‘;cd by ehemieil wohidology when, 45 4 matter of Eige,

these relacionships, h\(.\{ui ‘of chemical nomenclature,
are wuive clenr; straigheforward, and essily voderstond.
This company manufactures s many different produces
whonse fundamental relarfonships are not avall obviousto
One smibiarwithchemical manufactaring, thatit give

rise to the thoughs chur these are totally different lines f;i
business. As @ muarrer of facg, the pr oducts of the du Pont
Camipany afforl ane of the magy mieresing examplesof
chemical kinship,

E. 1 du Pont de Nemours & Company, as Is geners
ally ktiown, began business as a purely explosives manye
faceuring concerny The manutactuse of black sporting
powder comprised this company’s first business. For a
good many vears, blasting powder, sporting powder, and
powder for military purposes was all of che black variety
and was piade by ncarporating a few essential tngredients,
charcoal, sulphur and saltpetre. Ta 1846, Schénbein

PP N
AL ot

By De. Crarras M. A Stine

Eobeiiivoad DI ar
Méswarr 8 O, Fae

ve discussed in this illuminaring arvicle

discovered thavwhenordiparveortonis
wreated withmiericacrdsandec the proper
conditions, achamicalreastion oecurred
resnlting in combination berween the
nitric actd and the corron and the formation of a watéial
which burned with r;,;xpimw violence under cereain con-
dirions. In 1863, Alfred Nobel discovered thar when
glveerinwas creared with niteie aeid, 4 chemieal reaction
ok place which resuleed in the formation of a highly
explosive ail* Lo £856, W . Perkin discovered thatw hen
hie rreated erade aniline sulfare Tmidxeure of sylfares of
woluidine and antlioe) with porasstum dichromare and
sulfuric actd, @ procipieate, andine blagk, resulted. From
this precipitare, by exeraction with mechyl alcohol, he
ehrained anilineblueormapee. Industriesfonnded onhese
chemical reactions have been predominantly important in
determining the foancial positions ad prospericy of ni-
tions, have resulted in the creation of ‘balances of trade,

by

e detcrmined the outconic of wars, and have beent of
the utmost sigoificance in determining world history and
national development, The face thar Germany appto-
priated, and for many years practically monopohized, the
synchetic cotor industry, gave ber acervain chemical pre-

Nﬁnm joSobrere (8461 was probably the firstodo make this dkvovesy,
Alfrid Pobel, owever owas the festitonge mitreglroerin with wdetbuoator]

A partial vies 6f the Fdstéfr Laboritory ared af Répaune Works, Giblistouwn, New Jersey, where varvareh work on high explosives hug been
sondncred forwgny vegre., The oviginal labpyartory (6 ahoon iy the centerof the gictare. A1 theestreme left s the analytical laboraioryeand
in the right foreground, the sdministration butlding, hesdguarters of the nboratory stafl
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emingnce and tremendously stimulated chemical vesearch
both in the universities and in the facrories. In its total
elfect, theimportance of thiscanscarcely beoverestimated,
and f iy wniversally recopnized to have been 4 decisive
factor in her fndustrial development,

The development of cheap, abundiant supplies of com-
mercial highoxplosives, safewhen properly bandled, and
chemically swable, and, therefore, safe upon prolonged
storige, 4nd the specializition which bas raken place in
the manufacrure of various kinds of high explosives
adapted ro specific re-
quirements, have been

aitrocatton, and of other airrated muaterials, such as the
coal-tar derivacives, were the initial stepswhich the com-
pany ook in what-has now become a diversified chemical
industiy.

We manufacture various products from-cellulose or
cotton as o raw Matérial, The manufacture of these prod-
ucts dnvolves dissolving the compounds in solvents like
ether and alcohol in order to obtain a jelly-like marerial.
The development of various compounds of cellulose, and
of the warious types of solid and liguid solvents of these
compounds were logical
seeps in our development

decisive factors in our
owh pational develop-
fHent, because the wide
extent of territory com-
prised within the United
Stares has necessitated a
i(’(ﬁ]“ﬂﬁﬂi{(}u& arpount ()f
tailroad and bighway
comstriction in order
thavinterstatecommerce
might be facilitated.
Then, 100, the minin zof
coal and of meralsde-
peady to 4 very impors
tant éxtent upon the

of such productsas Pyra-
i, Fabrikoid, sprayamnd
brash Duco.

In our development of
propellent powders, we
required diphenviamine
asa stabilizer and avonce
wewere interested ip
aniline, which is the
basic marerial for che
prodaction ofdiphenvla-
mine, Bur antiine is
made by treating nitro-
bemzene with fron and
hydrochloric acid, so

adaptation of commer-
cial high explosives o
thehighly speciatized re-
quireménts of these
different types of mining. Safety explosives for coal have
been the subject of much atténtion in the rescatch labora-
tories of the du PoneCompanyand impertantdevelopments
have taken place not only in these, but in all commercial
high explosives. Abundant supplies of cheap coal, iron
and copper in a mechanical age, where elecrriaity and
steam and the internal combustion engine are prime movs
ers, are, of course, falforsof the first importance in national
prosperity.

leis modern applied science which ¢reates such mecha-
Bising as chat which dllowed @ Lindbergh to wing his
artow {light from New York to Paris in the time that it
taok gur great-grandfathers to travel from New York to
Trenton, All the rremendous mechanical developments of
the lagr few decades depend to 4n important degree dpon
the availability and cheapness of abundant supplies of
fuel and of iron, copper, vanadiuim, bariesm, chromium,
aluminum, magnosium, tin, zing and other base merals,

‘Thc development of applied chemistey has been greatly
stimulated in the United States by the activities of the
du Pont Company, primarily as a high explosives manu-
facturer, and subsequently as a large and growing chemi
cal manufacturing concera producing a wide variety
of chemically related products. The manufacture of
sulfuric acid from pyrites, of from sulfur, and of nitric
acid from Chilean sodiam nitrare, and the combination
of these acids for the manufacture of nitroglyceria and of

Libraries are gsserciial fnresearch work. Dy Pontchemists arcwell egquipped

i Fhis respect; with- gix librafidd sontaining many thowsanids of bpoks,

technicaland trade fournale aiid patenty. Thewew here shows o séovionaf
vhe Experimental Statfon Librory ot Henry Clay, Belfonare

that-out need for aniline
was another angle to.our
interest 4n the nitration
of aromatic hvdrocar-
bons of coal-tar origin. From this and from our develop-
ment of nitrated aromatic compounds in connection with
the manufacture of low-freezing dynamites, there followed
closely and almost immediarely our production. of nitro-
benzenes, niconaphthalenes, and nigoreluenes in wide
variety. These materials, together with antling, diphenyi-
amine, pitroxvlenes, chlorbenzene, nitrated chlorbenzenes,
and the nitrated phenols, such as picric acid, represented
out first production, not only of marerials which were i
those days very important in the explosives business, but
also of materials which were logically a part of the
foundarion of the synthetic dye business.

Thic manufacture of acids, heavy chemicals, aond dyesis
closely bound upwith the manufactare of pigmicnts and
lakes, and it was logical for us to become interested in the
development of pigments and heavy chemicals: Incon-
nection with the manuofacrore of nrocellulose solutions
for coating fabrics and the wie of pigments and colors.of
various types in these solutions, and n coanection with
the wse of drying oils for various types of warerproof,
coated fabrics, the du Ponr Company has lotg been ac
quainted with the propersies and methods of handling
such fatertals as Hnseed and Chingwood oils. The manu-
facrure of lacquers and of photographic Glms were two
avenues of approach to an exrensive acguaintance with
fast-drving prrovvlin solutions, awide variety of solvents,
materials for gelatinizing pyeoxylin, gums, drying oils,

e
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and. the ke, Qur modera puinr and vaenish business s
founded vpon composite knowledge and long experience
wwith all these various tagredienty, oamely, hedvy chemi-
cals, pugments, takes, dves, solvenes, pyroxylin, drving
ails, pums cotloiding agents, ete.; and dnexrensive knowl-
edge of the technique of manufictine based upon many
vears of experience. o fact, the du Pont Company has bes
come o determdning facvor B the modernizarion of the
pint and color dodustry. Thistime-honored tadustry had
its begionings an chose by-gone milleoniums when the
soldicr, thestaresman and theruler rsearrempred torecord
their achievements and

i RO SO OA s

g o very live and erowing scienge. Inorder that the
duPont Company may keep properly dbreast of the devel-
apmentsinthe various loes of chemical mdustry in which
we arcengaged or which atfect ourbusiness, io iy ¢asential
thiat continualateitionbe given 1o thé application tothe
manufacturing problems of the company of the new
koowledge which is accomulared in the spheres of

chetistey and physies
These, then, constitute the duties and activities of che
engineers and chemists which che du Pone Company em-
ploys—to insare the uninerrupred production of certain
chemical productsin prop-

wsed thits piceorial fecord
v gubiven and beagofe
and digoify the mterior of
public buildingswithwa-
rer colors dnd with crade
raineral pigments rubbed
up i oils, The patnt and
vafrish busincss for many
vears lagged behind some
of the more upero-dagg
Branches of chemical ip:
dusery in fog failure vo
completely apply modero
serericifie methods o the

erly designed apparatas
assembled tnto efficient
mangfacturing woits
which we know as
Uplants;” to insure that
these chemical produces
ar¢atall timesof che bigh-
est qualicy and envirely
dntfori tornsute that ohe
processes used are as ¢Co-
nenmical and efhcient as
possible; to mmprove and
develop apparatas; o m-
prove professes or devise

improvement of its prod-
vers and to the develop-
nenpof new processes and
ofnew produces; ourcompany isatteinpting to follow the
satnemethods tn chis business which 0 has socessfully
applied i the other lines of chemical indusery which have
heeerofore compriscd fts acdiyitics.

Awthedu Pont Company”s busineds gew sid the logical
interesesiof the company broadened and ramified, our con-
sutiption of sodium nitrate for the manufacrure of nitric
weid for a great many purposes tremendoshy increased
Wewerealsolargeconsumersofsoscalled “powder hgquor,™
which isan impare agua sremonia wsed for the manufac-
fure of afmitmitm hitrd e, ag important ingredientin high
explosives of various types. This tesulted 0 making us
very hargochaswmers of fxed miwogen, and led; logically
enouigh, o the development of this plase of the du Pom
Company's activities; namely, the fization of aemospheric
fiverogeis inthe form of ammbnia,

The du Ponr induseries consist, therefore, of o nuinber
of verpclosely related chemicdl processes producing avery
latge mumber of chemical prodicts, someof which, so fax
a5 their appearance i concerned, show hictlesadicarion of
eheir family relationship. The proper handling of these va-
rigus chemigal processes: afrer they have been dcz‘dumd -
known ds chemical contrel —and the development of wew
processes and g‘mduus, comprize the activitics of the
du Pon ,Lsmp.zm' "srechnical dn}nrtamnt«., and. cbvioushs
theyarcof primary intevest rodo Pontchemises. (,hum.srr}
tynor Hke g dead Tanguage such as Latin or Greek, the
developrment of which has ceased apd which can, there-
fore, b learned sice for all, On the other hand, chomisory

Sgari-guiitky

Meptenepd " wit Doy Point, New Jerses,
sraking  golden ovangs dye with seiall-geale auipyieat, o Pweliviriary
arefy-biefore wralertaking it mmwfactuﬂ o i plant scate
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HeW [ROCESsEs; to Improve
the quality ~of existing
products: and to devise
new prcdacm in order that the du Pont Company may be
kept not mercly abreaseof, but in advanceof, frgalert and
PEOZIEssive COMPEiTors.

The anrrepid courage of Lindbergh was effcciive in
achigving his historv=making fight from North America
to Burope because of the unfailing funcrioning of a very
intricate me¢hanism ——the modern airplane — built and
equipped through the application of many scieatific de-
velopments to the problem: of aerial navigation. The
modern airplane is a veritable (.}"'l(’()!ﬁf: of applied sefence
inaes design, its seractural marerials, ios power plant and
its anstruments for navigation. The courageous, adven-
raring spirits of roday, ke those of 2 by-gone day, build
and equip their ships to advance the art of aerial naviga-
tion, or to seck out new trade routes, discover new lands
apd Initiate new commerce, s0 the moders business man
ot courage and of vision builds and Adequa*elv equips his
m:twnmrmg acgosy in the form of research projeces: These
research undertakings depend very largely for their suc-
cessoupen a complexity of seientilic development along a
great many varions lines of applied seience, in a fashion
very stmilar to che way inowhich the madesn hioer calls
wpon a-great many beanches of theoretical and applied
sciende for its constroction end eguipment. It is well recs
ognized roday that it i rot sufficient that a corporation
be mangged with courage and with Hnancial abibity, but
there must be tacluded, too, a vision which recognizes the
nevessity for a continual application of new scientific
diev th}}’}lﬂﬁﬂ[s o ity manufacruring problems.

{Continnnd on pagr 21)

The operator U




i FEW years ago du Ponr advertising featured the sym-
% bolic figure of the chemical engineer holding up a
test tybe. It vas wo convey the idea of the predminent
importance of chemistry in du Pont industries. The illus-
trations acconmpanving D, Stine’s article, and those on
the following pages, are intended to convey a more definite
impression of that fact.

Research Laborarorics: These are maintained in o numbet
of locations by the company’s induserial deparements to
take care of the preliminary stages of work. The central
Chemical  Department maintains  research  laboratory
facilities at the Experimental Station to serve these de-
partments. Here new processes and products are investis
gated for the Development Deparement and for certain of

the companv's subsidiaries aswell. Here, also, certain
types of fundamental research are conducred. These facil-
ities-are constantly expanding,

Semi-works Facilizies: When a process reaches the devel-
opment stage, the mvestigation takes the form of actual
productionon a scale intermediate bevween the laborarory
and a fullsize plaat, This {5 known as “semi-works
manufaciure.”” Pracrically every process developed by the
company 1s tesred in thisway to determine the best work-
mgconditions and 0 secure indispensable information
about engineering design. Semizworks facilivies arg avail-
able 1o connection with each research laborarory,

Contral wr Warks Laborarories: These provide facilivies to
assure control of the procesies.so thar the yield and gual-

ity of du Pont produects shall always be safe-

Atove-=Interior. of the Repaune Laboras
sory, fromea photographe rade s (895, An
eaterior view of vhis bwilding veshown on
Page 16, and véferred 1o as the “origingl
taboratory™ ot Repauno. The du Pont
Compiany condus ted (ts frstresparch
werlan high explovives in
this batledivig

Righe —Oxie of the chemical Tabovatories gf
the Experimental Station near - Wilindiig-
tog, but not the fivet one. B 1. de Pont
de Nemiowrs himiself establichod the firse
du Pont laboratory in the Old Refinersy
building where saltpetre as farified for
Powdersmading wider lis
Perional diveciion

guarded: In addicion to the analytical labors-
tory space, it is frequently necessary to provide
facilities for a certain amount of investigation
in conmection with going processes, so tharthe
plane supérvisor mav be assisted in scraightens
ing-out current difficubeies in his work.
Technocal Lilbravier: Exeellent Hbrary facilities
are-provided atanuwmber of the laboratories, he-
cause in the proper conduct of research work it
isessential o draw upon manysources pfanfor-
matiom: In addition, a large rechnical library is
maintained in the Du Pone Building ar Wil-
mington, Delaware. This Hibrary contains
business, statistical, engincering, chemical and
acertainamountof generil administeative daea,
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RESEARCH
LABORATORIES

4. Parlin Laboratory, Parling, New forsey-—

1. Trehnioal Libovatory, Deegruscter Potet, MNetg fervies— )
Byesbuff A ppticafions Pyrosylin Sulutions
2. ek Babiovagories, Deepogter Poimy, Now Jersgy-— . P Pone Yiscolawd Co. Laboratory, Selington,
Brestuff Research Aw Jevseys-Pyralin
5, Ong-of ‘the Laboratories at she Experimentol §. Flint Laborotery, Flint; Michigan-—Paints,
Varsmaahds and Dugo

Biiiion, Hevory Ghee, Delowore
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7. i Port Bayon Co. Laboratosy, Buffaly,
New York-—Rayon

5 Philadelphio Lobovatofi—Paints, Varsishes
snd Dusa jor Household Use

4. Faivfield Labovatory, Farsfield, Conneoticuts
Rubbeyecoated Products

RESEARCH
LABORATORIES

G .

N
i

N Meadows Lubi ey D f ¥
i fa2eY Cﬁlnrs);f)i?i’:}'g;:‘éﬁg: ki New Jersay-—-Li thopong,
. Aecelerared Ayi Cere
1 sy Tosp B o Exporing
o E bSt:tmn, Hiprw Clay, E?:Eg:::f;” ok Srperinreniat
« Fabrikoid Laboratory, Newh i "
Pavonslin gocied Fabn’c; ek Net York—
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PLANT CONTROL

LABORATORIES

13, Repaune Aeid Laboratory, Gilbyidren, New Jersey - 1, Sema-Works Laboratory, Desbuicter Poing,
Commedcial High Exploswes Moy Jovaoy—Dpésaaffs
b Barkedele Labovatory, Boarksiule, Wisoprugin.- .
' High fxplogvey y: Bark Vi Inrérier Cellpphone Laboratory, Bufulo,
Lensdvrs Loborasory, Lowviers, Coloradpen ' Nem Vork-= Cellophane

High Fxplostoes Ay
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THE IMPORTANCE OF CHEMISTRY IN
DU PONT INDUSTRIES

[t faneesd fronz Pape 1F)

Bur all chis is part of a greater and more interesting
picture of nattonal progress and prosperity, Hundreds of
thopsands of men lubored to ger our the great blocks of
stome and transpoce and place ‘them in the erection of the
pyramids of Chicops, but modern high explosives split the
granite blocks from the fuce of che quarry, and when they
have been st wped by machinery, they are tmm}wcrtﬁd a\lh‘
and quickly aver h:srm&nw and railwiys graded and con-
structed with the aid of cxpim«wca and upon steel gars or
steel ruromobile trucks, in this age of steel when :mm:}g
of great quantivies of merall fiferous ores has resuleed i an
unprecedentedeomsumprionofcommercinlhighexplosives,

A Romady cqperar spent princely susis for Bis royal
garmentsof Tyrian purple, buvthe modera syathetic color
industry makes available ro our cholee, a richness and
variety of color and shade in garments and textiles un-
dreamed of in those by-gooe days. Solomon broughtivory
from the Indian and African Iungk:a for the ear: L]}H}LER of
his palaces, and articles of Tvory were part of a princess’
dower, buttoduy modern syathenic ivory, far more beaws
viful in shape and in richsess of émbellishment, & found
in practically eveey homein chelgnd. Bur space prohibitg
the multiplication of examples of this sorr,

SHOWING THE KINSHIP

Ir is-rhe large invesement of the modern industrial cor-
gcmmcm in maoufacruring facilivies and tn applied science,
and the composite effort of great numbers of variously
trained employes—specialists in various lines—which
have broughe abous the bmprovements in general healeh,
comfort, and living condivions; which we, the formunaze
citizens of the Unired States, have comote take as a2 mat-
rer of course. They have made forms of transportation
which were a luxary vesterday daily necessities available
ro-every man, thev have lessened the number of hours of
fabor which men must devote to the provision of the
prime necessities, such as food, clothing and shelter; they
have increased rhe amount of deisure which man hag ar
his disposal; Hehis increased leisure s selfishly dévoted
entirely to pleasure, we must fear the deterioration and
eventual disintegration of this rcpai‘h wth 5 eXpeTient
i gOvernment bj,f the governed— we hope, 1t
shall result not entirely in the ,imird.i;:xate fove of ease and
pleasure, then we may look forward to such an unexaim-
pled progress in science and the moralities as the world
has meverkmown, Thecontrol of disease intheanimal and
vegetable kingdotus, the much sorecomplete application
of science to agriculture, a tremendouns and universal
impmvcmcn in lis‘mg conditions, the most significane
improvementin man's general healdh and k}nguww. all
follow fogically from the proper application of increased
leisure o research and fnvedtigation of these prablems.
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e ERE s an inherent tendency in
| mankind to perfect its weapons
The Stone Age inhabitants of what &5
novir Germany iniporred jade axes from
Centeal Asia, because jade takes 4 bereer dge dhan fHat,
Transporting stone from the Desert of Gobi to Germany,
eventoday, s dificalt, and more sothen, bur theseweapons
were needed—and procured.

When B, T 4 Ponr aerived in Aomertea in 3800, the
Ameérican rifle had proved at Saratoga, Kings Mountain
amd other bettley its superiority over the English smooth-
bore, but the powder was so poor that he decided to mae-
ufactirea berter-producr. His former serviceto the French
Guwerniient powidet mottopoly enabled him to secure
drawings and explanucions of the French machinery, and
offers of trained workuni¢s to come to America to help him
escablish his powdermills, The machines firstsetup along
the Brandvwine in :8op were made in the government
works st Essonine, Franee, and represented che peérfecrion
of powder-making equipment at that

THE DEVELOPMENT OF
MILITARY POWDERS

Since 1802, in every war in which the Unired States bas engaged, its
soldiers and sailors bave been supplied with powder equal in
guality and effectivenéss to the world's best at the time

By A. Froex pu Pont
vl A I:#’H#%ff, Srokilivy Powdlir Edepartment
F o Foda Peswr de Newaorr &8 Co

as guncoteon, and even ar thar early
date ineffective efforts were made touse
itasa propellant: Alfred duPont; using
atormula gf higsown, alsomanufactured
same guncotton and wrote of his experiments. Although
he opposed its yse, e seems to have been the first to notice,
dir at-least to record, therthe rateof burning of guncotton
is proporuional w che pressure, basing his observation on
experiments made 1 4 pardal vacouny,

Thereputation of du Pont powder wassach that during
the Crimens Wair im0 1854, thie British Governinent bought
large quantizies of ir. The profic from this business car-
ried the company through the panic of 1857, so thatwith
sevengrhened financgs 1 was an 1 Position  meer the
demands of the Civil War a few veuars Faver.

Ak thar tinse black powder had been perfected in pusity
and deyness, but no arcempt had been made to alter mate-
rially the granulation or ballistics; however, the develop-
ment ol iron=plated shipsby the Confederates necessitated
a projectile wich sufficient velocity 1o

far.

R RN

In i8¢y du Poncpowderwas tested
by the United States Government-for
use ahoard che frigases sent to Algeria
to sippress the Barbary pirates. This
powder was s0 supertior to sl others
ehar Nr. Dearborn, then Secretary of
War, announced on July gthatinfuture
Me. du Pontwould doall the Govern
ment work.,

H. 1. da Pont, writing to his father
abeun this, aldo mentioned having
made 4o oo pounds of powder for the
Sparish Minister — apparently che
company s frst export business,

Druring the Wiarof 1802, the Brandy-

Thiy old eprpisiettd wicy uved for
e ting duw Pont gunposeder ix
theeariy dops.
néiarby were shot frome Phe mors
tar by weighed Toads of pevpder,
and the distance of Foghi was
cirefiibymensured to deteyriine
the strengthof the powder. For
ATy years thie was he
apprpTed peve

The fous bulls

crush o penetrate the armor, Captain
Rodman, U, 8 Army, munde a scady of
breech pressures and with the assis-
tance of Lammot du Ponc developed
Mammoth Powder, the grains of
which were sometimes as large as
three inches indinmerer. These grains
b burning slower developed better
velocity and kepr the pressure within
the safe limit of the gons, Ivwas with
this powder the Mewirer foughe the
Merrimg,

The lund fighting in the Civil Wiy
did not fndicate any great superioricy
of the powder used by either side, but
in the celebrared naval duel berween

wine mills were well enough estabs
Hibied 1o supply 700,000 ponnds to the
Army, in addition to other supplics for the Navy. Some
of this powder was used by Commodere Perry i che en-
gagement on.Lake Erie,

The Mexican War-o1846-2848-required special effor
by the du Ponts to meet the needs for milivary powder and
atvthe same time w supply the growing industrial demand.

In 7846 Schinbein patented the substance now known

the U, 5.8, Kegrrarge and . 8. 8 #la-
buma chissuperiority of duPont powder
over the English powderof the dlebamavwasclearly shown.
I the sternpost of the Keerserge was found one of the
Ababima’s upexploded shells—a norable example of the
small decatls which tnake history:

A far back as 1876 the-du Ponr Company éxperimented
withred charcoal which washigher in oxygen and hydeo-
ger than black charcos! and ignired more readilv. This
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was the basic idea of the cocoa powder used as a propel-
lant in large gons up to and including the Spanish War,

?‘iﬁlawing rumors that the French and orher Buropean
fations had developed a brown powder superior to that
of domestic manufaceure, Alfred 1. du Pont went to France,
England and Germany to tavestigate irs meries, On his
teturn he declared it was no better than the du Pont prod-
uct. He did, however, réport that prismaric powder of
Coopal & Company i Belgium was superior 1o the other
E:Gﬂ.}p&zln powders, and under strong pressure from the
U. 8. Government the du Pont Company purchased rhe
Amc?rif:an rights to produce it

When the United Srates declared war on Spain inAprily
1848, the powder sup-

on 20,000 pounds of smokeless rifle powder for the U, 8,
Government, and the following vear received a Nawy
Department order for reo,000 pounds of smokeless cannon
powder to be made by the Navy formula. Subsequent co-
operarion with the Army and Navy developed a more
satisfactory formula. Thereport of the Chief of Ordnance,
11, 8. A, for that vear refers to contracts'with the du Pont
Company for smokeless powder for the 3o rifle, 3.2 field
gun, 3.6 and 7-inch mortars and 8<inch rifle,

In 1898 the Army decided thar a suieable composition
for-hewvy sea-const gutrs should contain 75 percent attro-
cellulose and 25 per cent nitroglyeerin. The multi-
perforated grain had been tried with 1, 17, 19 and 37 per-

forations, as well =3

PEY wasina deplor-
ﬂgb%c‘: condition; the
Navy had not enough
for g two-hour en-
gagement, This was
not due ta neglect but
tather to the belief
thatblack powder
was obsolete and
smokeless powder im-
Proving so rapidly
that it was not desie-
able to aceeptrany
standard of excellence
at that time, In July,
the Governnent
ordered 1 .o00,000
pounds of brown pris-
nizxtic powder for the
Navy to be detivered
at the rate of 20,000

powder io strips aod
flar squares, and the
company adjusted a
size of grain to all the
new arpiament in the
service:

In18yy, double-
hase powder was
abandoned, duc to
burst gutis and its
poor storage proper-
ties. This, together
with the natinely
dearh of Capitain
Stuare, U, S, A at
Carnev’'s Point, de-
laved the manufacture
of smiokeless powder;
but in 1geo the Gov-
ernment pliced vari-
ouscontraces for more

pounds 4 dayv. In-
cidentally, the only
smokeless powder
ased in naval B
‘«j*:«xs bought in England for use aboard the New Orleans, an
English-built ship.

For several vears Francis G. du Pont had devored his
time to the qonstruction and operation of the Mooass black
Powder mills near Keokuk, Towa, butassoon as they were
10 suceessful operation he devoted all of his energy to the
cicvclogvmcm of military smokeless powder, making 2
large number of experiments of his own, and trying our
Humerous patents offered to the company,

stuce desirable plantsiteswereno longer svailablealong
?%16 Brandywine, the company purchased 2 large srace at
Carney's Point, New Jersey, across the Delaware River
from Wilmingeon, and built a wharf theve dfn-April, 18y,
as well as experimental laboratories, In November, 1893,
the i litary smokeless powderwas considered of suflicient
excelence to send samples to different cartridge-loading
Piants for test, and in June, 1894, shotgun smokeless pow-
der, developed by Francis G. and Pierre 8. du Poat, was
réady for market. In the spring of 18y5 the company bid

ard Custorier

BT du Poit di Neswirvs discusiing shelocalon of the firstdu Pori posidiy sl
with Thowmds feflersin, Presidentof the Uriited Sy, s friernd
Fyop-a paitimg byl 80 SArthours

that 1,000,000
pounds of it,

In rgoz, the com-
pany was incorpo-
vated and other plants were acquired at Haskell and
Parlin, New Jersey, and avSanta Ceuz, Californda,

An outlineof the World Wir produetion wounld require
nrore space thai thisentive arvicle, sothata brielsummary
must suthce, In rgrg owe military plants hadl an anoual
capacity of § 400,000 peundsof smokeless powder which
was ingreased during the war to 440,000,000 pounds,

The achievement of building and operating the plant ar
Old Hickory, Teanessee, is covered elsewhere in this nume-
ber. The plaoe ac Hopewell, Virginia, for the production
of pitrocellulose was built entivcly to meet war demands.
The Carney’s Point planc was expanded to sixrv-seven
times its pre-war capacity, while those ac Haskell and
Parlin were expanded to vwentvfour and forrysseven
mimes, respectively. ‘

The value of this powdersupply tothe Alliesand later
o our Government in bringing abowr 2 successful ter-
miration of the war nesd wor be dwelr upon here; it is
too obvious to tequing fufther cBmment,
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HOW COATED TEXTILES HAVE SERVED

A weview of the developmeny of Fabrikord and du Pont rubber fabrics—troducts
that possess a wide range of usefulness to manufacturers

—
d

LED i}tlltii;;iitn‘;ﬂﬂht!’ by
“wavifig his magic wand
pvdrordinary cotton,
may completely change
ity form and viage, Tvmay be transformed
tnto an explosive powerful encugh tw sk
a batcleship, into a dainey mirror for mi
lady s dressing table; intoDuco for hnishing sutomobiles.
or into che covering of a fine book.

Of the various transformations noag is mere interesting
thanthe tusning of corvon into:Du Pont Fabrikoid, which
has become such an important product for use in plageof
leather asd i many other aew and original ficlds. Bach
year the Newburgh plapr produces millions of vards of
Fabrikoid, which s used principally for wpholstering
dutomobiles and furnituge, covertng closed car decks,
munufacturing high-

By N
Aiieger, Fub
E. 1. du P‘*M e
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P Waeseorr
iikoid Dfeiien,

Nigmoars &

* giles,

back to 18gy when the American Pogas
moid Company was incorporated at
Hohokas, New Jersey, This comipany,
while manufacturing some coated tex-
b Q,B%QL L(} 'E"(Fii"l&l!".} I‘v’ i Wult(:l'")f’.’}()hﬂﬁg CAELO
commodities with pyroxylin by a method then known as
the Pegamoid process. Tn 1898 the name was c}uugtz& £
The New York Leather & Paint Company, and, in 1900,
the plant was moved to Newburgh, New York, and the
corporate name was changed to The Fabrikoid Company.
About thig titge the automobile fndustry was rapidly
coming to the front, and with its increased producrion
came 4 corresponding demand for leather for upholstery.
Asavesule, the price of leather and leather products went
skyward. However, rapid progress in the development of
Fabrikoid Jed quickly to its adoption by many of the
automobile manufac

o tne

W

gmde }uggaac and
wardrabe tvunlks,
bookbindings, wall
coverings, and noveloy
products.

Fabrikold is builr of,
as well 48 on, cotton,
for both the coating
and the base fabric arc
of the ssme material,
alrhoagh inwidely dif-
ferénttorms, The fabsic
used is alwavs cotion;
its weightand con-
struetion depending od
thie use to whichs the
fnished material is to

turers, thus reducing
the pressure on the
price of leather and
teather arricles.
Meanwhile the
du Popt Company had
become interested in
the manafacivee of
cellulose-pitrate prod-
uets other than smoke-
less powder, and had
established an experi-
mental anid for dewel-
oping pyroxyvlin«
coated fabrics. 190,
inorderfoextend activ-
ivies in this field, the

be pun.

Thecaati ngiwcc}im
lose-nitrate composi-
troan, s technically known gy pyroxyvlin, This “jelly” s
colored with mineral pigments which have been finely
pround in-pure castor oil, making the fnished product
softand pliable throughoie e life, The colored jelly 43
applied o thebase fabric by means of 2 “docror kaife,”
i 4 speciallv-designed conting machine, and the material
is.buile up coat by coat uatil the desived weight or thick-
nessis attained. Afrerwards it is embossed and finished in
grains which may either simulate natural hides or be in
special designs and cffects. Besides itsartistic and attrac-
tive appearance. Fabrikoid is waterproof, wiashable,
gresse-proof, sculf- pm(}t and astonishingly resistant o
wear and weather.

Fabrikoid is cheresalt of constant development, daring

Lo
St

Mg
Tharanber products plant of the du Port Comppany gt Fabfield, Corméditeut.
It vy eatablivhed more thon foriyfive yeors ago by the Fairfield Rubber
Corpany, then theledader i the cdarriage cloth fiold

company purchased the
Fabrikoid Company in
its entirety. Lhe fame
was chianged o The Du Poot Fabrikoid Company, under
which title it operated untdl 1921, when it became the
Fabrikoid DivisionofE. L-duPontdeNemours & Company.
Seill grearer progress was how made in perfecting Fabri-
koid and extending its use into new and different fields,
Recent years have witnessed developments in finishes and
qualizies once undreamed of, Among the newer of these is
Nemoursa, carrving speeial designs created for the indi-
vidual user; Ponchee, with varied color effects and pat-
terns; Fabkote,.in which a high-grade pyroxylin {,u.;ttmg
i% appimd to 4 tough paper hase and finished in many of
the popular Fabrikoid geainsjDekoart, aspecial py m:a}‘l i1
impregnated fabric for tops of convertible and sport
cars: and Muralart, a new and uousual wall covering—
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Lredtions possessing all theutilitarian meritsof Fabrikoid.
Amtisther imporrant development at Newburgh thar has
i‘QK'(}I}xtEQ;}izeci the feld i which ft 45 used 15 du Pont
Tontine—the first and only completely waterproof and
Wfl.*th:xb!c shade cloth yee developed. It is impregnaced
WitE prroxeling the same material that makes Fabrikoid
S0 rugaed, and is not only waterproof and washable, but
will not pinhole, crack or peel.
- the recent ereation of 2 service division ar the New-
purgh planic places.ac the disposal of manufacourers using
Fabrikoid a complete art and rechaieal service. Here the
Company's arrists and techaicians design fnishes and
Brains to meet the specific needs of industries and of ndi-
vid ua‘i manufacturers. Herealsoaredeveloped newdesigos;
neww Eoishes and new ideas.

In addicion to the Newburgh plant, the du Pont Com-
Pany owns and operates a plant at Fairfield, Connecticut,
Waere practically all kinds of rubber-coated fabrics and 4
C()l‘i}pl{:tc Hae of gum vubber products are made.

The origin of the Fairfield plant goes back to 1879
When the Fairfield Rubber Company was organized o
Manufacture rubber cloching and carriage cloth, In the

avs of the horse and carriage there was go berter carriage
clf:}z:h made than Fairficld Rubber, and it wasnatural that,
with the advent of the antomobile, masy manufacturers
should adopt ic as the ropping marterial for their cars.

In 1916, in order to offer to the automobile rrade a com-
Plete line of rubber and prroxy Hn-coated fubries, the
du Pong Company purchased the Fairficld Rubber Com-
pany. Again, du Pont control and operation resulied
TG teemendous expansion, and a complete Tine of top
materials was developed for both closed and open cars,
the leader now being dn Pone Everhright Pontop, 4 rab-

_— .

berized fabric of unigue durabilivy for closed car decks.

Developments at the Fairfield plant have grown to in-
clade, in addition to it line of top and deck fabrics; prac-
tically ail typesof rubber-coated fabrics. One of the newer
developments has been the eréation of an extensive Hoe
of attractive rabberized fabrics for raincoats, street and
sport wear, markered woder the name "Dy Pont Fairheld
Pabrics,” and supplied in plain colors and in the new
alfigaror designg now soimuch in vogue,

A complere Hoe of rubber shestings for hospital and
household use is also manufacrured, rogether with gom
rubber spectalties,

Another produce 15 du Pont Ventube, a flexible tubing
now used for auxiliary ventilation in coal and meral
mings, and for tnonel work in all parts of the United
States and in many foreign countries. Through the devel-
opment of Yentube, du Pont was able to offer the mining
industery the first setentificallv-construcred flexible rubing
for underground use. A special chemical treatmentrenders
it resistane o fungus, acid warters, dry rot and vitiated air,

D Pont Rug Aschor i seill avorhier imporeant product
of the Fairfield plant, This fabric, when laid coated side
dowa under rags, helde chem femly in place, no matrer
how small the rug or how slippery the floor—and does
this without injuring either the floor of the fug.

Ar Fairfield 2 service divisicn funcdlons in the same
way as the one st Newburgh. Du Pony chemists ar both
plants are constantly developing new materials for the
needs of industry; and-as a resule, these two factories arc
in position o supply manufacturers with a wide variety
of coated fabrics for their ever-changing vequirements.
Pyroxylin or rubber-coated textiles-du Poot can supply
them, now and in the years to come.

) Homition Marwell Tuc,, W T G,

Du Pont Fabrikoid iy manufactured at Newburgh, New York,. This airplane view will give you some idea of the plant layout
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DU PONT PROGRESS IN THE
PYROXYLIN INDUSTRY

How a business acquived as a sede line rwengy-five years age has grown
ro be an iniportant branch of the company's activivies

g Chemieal Prodocis

g T 1 HE U :
é 4% . Division, now operating
o two large clants at Par-
2y ge F >

lin, New Jersey, and
Flint, Michigan, and supplyiag pyroxyhin
products roa worldvwidemarker, datesback
o & modest beginning ws an omgrowth of the du Pont
Company’s smokeless powder htidiness,

Shortly after the Spanish War che Inrernational Smoke-
legs Pawder & Dynamire Compuny was organized for the
primary purpose of manufacouring smokeless powder, then
4 cotuparatively new product. As cadicated by its name,
the company anticipated the manufacture also of dyna-
mite; but this proposition was dropped in favor of pyroxy-
linn preparations, and the corporate pame changed to
International Smoleless Powder & Chemical Company.,

When the da Pone Company bought the International
i rgor, the latter’s plant at Parlin had a capacity of 7500
pounds of smokeless powder daily, but its pyroxylin busi-
rigss was verranuch of wside line, stployving only a hand-
ful of people, the sales foree, for example, consisting of
fast one fnan and 4 steoographer.

Smokeless powder wasnanoveley to the duPontothicials
who took chiarge 6f the newly acquited property, bur the
prroxylin business was different from anything chey had
previously expericoced. At firse they were
curious, then skeptical, andtnally convinced
that it was a business of the future, worthy
afcultivation: also, thar itwas a very logical
expansion for the du Pont Company's activi-
ties, because of ity utibizavion of much of the
sarne raw materials, plantequipment; mang-
facroring processes and rechnical knowledge
as required for the production-of smokeless
povwder.

A systematic program of development fe-
sulted in the sready gronvehe of the business. Iv appears
somcwhat prophetic of later events thae the men engaged
in chemutsing of thisditfant indilsuy Were figvéisatished
totrecept chings as they were simply because they had
alweays been so. Un the contrary. they were always seck-
ing new and berter materials and mechods to replace old
anes with increased efhiciency or reduced cost, and much
of the carly growth of the business was based onconstroe-
tive work of this type.

Pyroxvlin 18 a variery of aitrocetiolose thae has the
property of dissolvidgin certain guinds, Iris made by ceear.
ing cocton lintérs with a misture of sitric and sulphuric

By ]. }J. Moosmann
Musaper, Clemdzol Peednsty Ddvision,
EF e Ponr de Nomonivs 8 Ca., Tnz,
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acids. The solvent Hquids are made by
treating viriods alcohols with acctie
acid, When the solvents evaporate,
which they do very quickly, a wans-
parentfilm of pyroxylinisdeposited on the article to which
the solurion has been apphed. Oils are added o obrain
flexibility, and pigmentsordyes to producecolored effects,
when these characteristios are desired.

Fabrikoid, which, by the way, was one of the earlicst
cothmercial uses of pyrosylin on a large scale, is & good
example of the type of product requiring a pyroxylin film
that is both flexible and coloved. Practically all bright
metal arcicles, such as brass door knebs, higges, lighting
fixtures, and the hike, are proteceed from tarnishing by a
thin film of transparent pyroxylin deposited by the type
of solution generally known as “lacquer.” Tool handles,
pencils, toys, Christmas cree lights and ornaments are
cxamples of products where a.colored but not necessarily
a flexible pyroxvlio film is required.

In the case of Fabrikoid, the pyrexylin film is 2 neces-
saty part of the finished product, since it is the means of
imparting to 4 fabric the appearance and many of the other
properties of leather; in the case of bright meral objecrs,
it is stmply an invisible film o protecs them from airand
motsture; while in thecase of toys ivconsticutes the iinishe
ingcoating onanotherwise completed article.
Other uses of a different character are as a
waterproof cement for leather belting, espe-
cially adapred for machinery belts that must
operate under water or-ia dampnoess such as
is often found in dye houses and laundries; or
s the toughcoating that protecesfrombreak-
age, during transportation and-handling, the
delicate thorium oxide that forms incandes-
centgas mantles, theprotective coating being
the film that is burned off when the mantle1s
putintaservice; oras i carrier for the bronzg powder wsed
i thexmanufacttre of “gold ' picture frames and the imy.
tation gold-leaf used principally for the lectering of book
covers,

These are only a fow illustrations of the diversified uses
of pyroxylin insolution form; butdn every case the reasons
for using pyroxylin in preference to other marerials are
very much the same; namely, the speed with which the
salurion dries, dnd the tough and warerproof film—thin,
pliable and cransparent—that it deposits.

Ou the other hand, it was one of these charaéteristic
features of pyroxylia that, antl afow vears ago, prevented
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it( from bevoming a serious comperitor of painty and var-
nishes on g large scale in industrial inishing. Thae fearure
was the thinness of the film deposited by the thickest
solution it was practicable to use. The film thicknesscould
nothe increased by addiag more
prroxylin to the solution, be-
Cause that would make the solu-
ton too thick or viscous toflow
through the spraving machines
by means of which-—on account
of the speed of evapuration—
Prrovylin solutions are usually
applied,

Finall v, after tnany years of
chemical research and experi-
m_c:tmal work, this problem was solved by the production
Ob 2 pyroxvlin wiution, the viscosity of which was very
much lower than any prcvimxsi_\f known in commercial
work withour impairing the strength and durabilicy of
s blim. This resulicd in workalle solutiens that é;}ms»
ued i one application o filw equaiing 1o thickness that
deposited by three coats of the best solutions previously
available,

The new product; speeifically, was theresult of 2 long
search for a more durable automobile finish thay the col-
ored wvarnishes then ia general use. It proved to have 0
Wany advantages over other finishing materials thar it
Was miven the distinerive name of Dueo and was first used
U commercial production by the Oakland Moror Car
ﬁ,(‘m':rmu_&* in the fall of 1923, Ac this writing, nov quite
four years larer, the face thar this tvpe of fnish is being
used oo ar lease g3 percent of Al the auromobiles-maau-
f_ac::urcd i this country, ax well as those of 4 greavmany
toreign munufactiters, is convineing evidence of its cco-
nomic value, }

Few people realize it was the invention of Duco that
Made possible the colorful cars of today. With the finish-
g materials formerly available the use of bright colors
Was oot practicable an large production. They could be
had only g special jobs at considerable additional cost in
the so-catled custom shops, and could not be expecred to
81ve more than about six months’ service without begini-
M0 to show signs of distress. Today even the most mod-
Crare priced cars come to. market with finishes not only
rivaling in beauty vhe nrost
areistic productonsof exclusive
custom shopshutalse farexceed-
ing i durabilioy the black wnd
other somber hues that wsed 1o
come from the ovens of the lirge
producrion plants.  Notwith-
standing these advanrages, the
cost totheautomohile purchaser
is actually less than chat of the
, finishes formerty used, in addi-
Lon to which he is freed from the additional expense of
Pertodical refinishing to keep the appearance of his car in
£ood condirion. Further savings to the car owner accrie

from the face that a Duce finish is less susceptible to
injury frem accidents and abuse, and does not require such
frequent washing to maintain its good dppearance.

The thicker filmy deposited by Duco enabled it to cont-
pete on gz labot-saving basis with varnish for furpitare
finishing. Whereas eighe orten coats of the old-type Jag-
quers would have been necessary to deposita film compar-
ing favorably in appearince with the averuge varnish
fintsh, thits tendering their use impraceicable, three appli-
cations of Dneo will preduce this resule. Its use in the
furnipgre dodustry is constantly dncreasing, and many
progressive manfacturers are now offering their custom-
ers the characteristie Duco advaprages of a rough and
durable tinish that does not casily serateh, check or erack
with age, or become sticky in warm, moist weather,

In the Chemical Products Division the du Pont Conp
pany places at the disposal of industry generally a seall
of menwhohavebegaspeaalizingin pyroxvlitechnology
as applied to industrial usage for more than owenty-five
years, back of which is the exmensive du Pone expericnce
i related branches of chenristey
and ensingering. The kind of
research and experimental work
tharresalted inthedevelopment
of Ducs s constantly going-on,
approximutely 73 chemists be-
ing employed in this division
alone 1o such activities and in gl S
thecontrol of factory production i |
and asststing industrial consun- BRI !
ers in application problems.

The growth indicated by these figures cannot be all
tuck or acerdent; but must be due 1o real servige that is
advaricageons to those whose busdiness has made this
expansion possible. Acring as it does as the diseriburor
of the induserial produetsof thedu Poat Company s paint
and vaenish plants, the Chemical Produces Division is in
the position of being able to serve all branches of industery
with the tvpe of fintshes beir siired for thelrrequirgments
without any tempration or incentive to favor itself ar the
expense of the customgr,

THE CENTENNIAL CELEBRATION

W deeis Approprizee to record briefly what vook place
| on July 4, rgox, in the vicmity of the Brandywine
Mills, when members of the du Pont family, company
emploves and cheir familics and other invited guests-
ahout three thousand in all—sssembled to celebrate the
fest one hundred years of du Pont manufacturing activicy
in Delaware. Dancing, twrger-shooting: music and fires
works were features of that memorable day. A fewdays
later emploves’ committees of the Brandywine Mills and
of the Carney’s Point plant fopmally expressed their
appreciation for the day of pleasure- i beautifully en-
arossed. sers of resolutions which were framed, and are
seilt displaved in rhe company’s éxetutive offices.
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A fewsamples of Pyralin
shweting stock, Uhdsvars
ing the widde variery of

effects produced with
thay rnateral

IN THE FIELD OF PLASTICS

The Du Pont Viseoloid Company's products ave used extensively én the nation’s
industries. How this organization developed is the theme here

¢y ITH & background of

of manufacturing ex-
perience, and wich
vechnical skill in the chemical transfor-
nration of corton—ur cellulose—into
products of vital importance to the
fiation, it was Togical for the du Pont Cofnpany to extend
the scope of its aceivities in fields closely allied to the
others it had previously developed,

The p’t'o;xvlir* pmsc;c industry seemed to offera splendid
opportunity for the &pphc.xcmn of this'knowledge and
experience. Accordingly, one of the first steps in the
LOTT}F.‘LB}’ h }3f£}gl‘gl!11 of ex E?&Iﬁtﬁl@ﬁ Wiis the @Cqﬂ’l‘,l forl 1r
vy of the Arlingron Company, of Newark;, New: Jersey.
At thuc time there were three other concerns c:mé?agcrd i
the bustiess—che Celluloid Company, organized in 1870,
the Fiberloid Corporation, organized in 18¢r, and the
Viscoloid Company, established in rgor,

Peroxvlin plastie &s prodaced by means of a seeiés of
rather complex chemical processes from a mixtare of cam-

-
By C. K. Davis

mpFe than g CEnLury Gresierah Manpisie, Lvintipsper b ks,
D Pasie Viseatoid Comprarey, Lo,

phor, dlcohol and nivrocellulose, Just
a5 cheiical gémins has déveloped delis
cateand varied colors and perfumesirom
coal tar, s&y are these nrdin‘u*y celiulose
substances converted into a material Hke glass or amber;
like stone or wood or subiber; Hke horg, shell or pearl;
like ivory or semi-precious stofiesy or what yvou will. Tes
capacity to duplicate or improve apon the strucrural
qualitics and properties of natural platerials is wuly
marvelous,

It can becut, sawed,; carved, stamped, pressed, molded,
ground, turned, streeched, shrunk, polished, and can be
assembled toran extent fiv surpissing any of ity natural
competitors. Tts coloring is the entire speetram; its pats
tetn or dress 1sas changeable as the whimsof style.

The foregoing will perhaps suggest that the production
af thiy unique material offered promising possibilities to
the men who established the Arlington Company in 1883.
The company was known to the trade wader this name
wei] pgry when v becaine a diviston unit of the du Pont
Company. About that time large quantities of Pyralin

\u a.’i-a“ﬂ.ui ‘?.

The Avlington Warks of the D Pore Vieeoloid Compony at Srlington, N J., whers extensive focilitiey oré maintained for the production

o f Paivili.

Thednapt ploture, showing the plent as It exiyted in [895, afords an interestingcontrast
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ere being produced at the Arlington plant to meet both
the normal and abnormal demands for it during the war
and for many months afterward. The next few years wit-
nessed frequene changes in the organization, manage-
Hent, policies and products, in ordertorestore the business
0 4 peaceotime basis. That accomplished, the manage-
Ment was successful in bringing the organization to a
high point of efficicncy and to'a position of leadership.

At this point it may be well to sketch
briefly the hackground of rthe Viscoloid
Company, which was established in T9OT
at L&{)lnimmr, Muassaclusetes, and wasthe
Sutgroveth of a bustness lannched garly in
the 1gth cerrury. The production of horn
goods was s principal aceivioy; and des
entey into the pyroxylin plastic field was
the result of 2 steady decline in che supply
of I?Om’ due to the elimination from the
Praivies of the scrawny long-horn cirtle
Which were killed priocipally for their
horns, hoofs and hidgs. When refrigerator
Cezr.n;‘ anvd shipy, and growing population
Made the production of food products of
Bfeater inportasce, then horn disap-
peared, fiese from the Middle West, then
from California, and finally from Argen-
toa. The town of Leominster had been the pringipal

Sra-tomb producing center in the world, and was a
logical place to manufacture the marerial which was to
feplace horn in the industry, The Viscoloid Company
so0n Adcve]opcd It aft important producer of pyroxylin
Pi&m; articles, partcularly combs and hair ornaments.
Leominster today is still the American center of the comb
and hair ornament industey.

Although the du Ponc and Viscoloid companies. both
produced pyroxylin plastic, knowa as Pyralin and Visco-
foid, respeceively, and essenstally of the same composition,
thf-: fabricating divisions of these companies produced
rticles that were very dissimilar in type. Recognizing
the obvious economic advantages to be gained by a
Consolidation of the two interests, the Du Pont Viscoloid
‘:I;Gmpany was formed in 1925, as a subsidiary of the du

one Company, thus unifying the two most progressive

he Leominsray Works of the D Pone Viesoloid Com

st L

Pyralin tofletware i accaprted as
ihe winndard of excetlince By all
diserimimating busery

stov, Ada #

erganizations in che indusoy, and sesuldng i 2 mote
complete-and extensive line of producrs than was offercd
by any other manufaceurer.

Prior to this time the Pacitic Novelty Company, organs
tzed in x8g1, acted as o distributor for a large portion of
thie Viscoloid Company’s fabricated articles, Since it was
desirable ro ¢ontinde this close association, the sales
organitzation was merged, in 1926, with the Du Pone Vis.
coloid Company, thus completing the
consolidared organizarion.

Today, the Du Pont Viscoloid Company
is ag important ix its feld as rhe parvent
company is in the explostves industry
Its vwo plants produce more than ones
third of all the pyroxvlin plastic made in
this.country in the form of rods, sheeting
and tubing. The efficiency of the person-
neh, the millions of dollars invested in
modery equipment, and the national sales
and service organizadons are all in hae
mony with this position of leadership.

Comparatively few people reahize the
wide range of uscfuloess of Pyralin and
Viscoloid, reaching as thev do into every
level of life, into every industry, into
every-home, 6o evéey person, Theindusery
caters largely to the Ledisr and the bebies. Among the
varied articles of feminine appeal are toiler sets, hair
ornaments, umbrella handles, bele buckles, shoe huckles,
hat orgaments, manicure sets, bag frames; and bracelers;
for the children, sanitaey weething vings, ravcleés, brightly
colored voys, napkin rings, and infants” toiler sers of
pleasing design. Other important uses of the marerial
include transparent sheeting for automobiles and other
types of stack for the manufacture of wood heels, un-
breakable fountain pens and pencils of everv color, tooth=
brush handles, optical frames, knife-handles, bathroom
fixtures; advértising novelties dnd souvenirs. The list is
far from-complere, bur it suggests the wide range of prod-
ucts that are made wholly or in pare of pyroxylin plastic,

In helping to supply the nation with a material vsed
so éxtensively in the ares and induseries, the Du Pont
Viscoloid Company s rendering au unportant service.

citbs, the cinterof ihe combiapaniufacturing indusrey

inctHi country. In the oval syay be seen o wiew of the original plant, from o photograph ymade years ago
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DU PONT ENGINEERING

Reconnting the activities of an organization that bas rendered the company and,
during the World War, the nation a conspicnons service

# 1T the company’s
‘ rrgth anniversary
the du Pont enginegring
organization comes into itsagch vear, and
whileit s eelatively voung ivs sérvice record
is paralleledby few branchesof thecompany.
Prior to vgon each operating department built ity own
planes. ln Jamuary of thar vear, however, sn cogineering
ranch was organired s a division of Esstern Dvnanyire
Compary whick, later, became apare of the present or-
ganization. The department grew from a small nucleus of
ergingers and workmen toan organization inagiy having
an engineering stafl of 120 and a payroll force of Soo, From
gmeta cime e took onengingering and construction work
af-the warious branches of the company and comi
other engineering sections with it

During the ]‘m.riwi 1903 1o rgig plants were desig
and constructed as follows: Sterling, Alabama; Barksdale,
Wisconsin: Du Pont, Washingron; Louriers, Colorade;
Newhall, Maine; @ plant for the Bramlian Govermnet
m.;r Piguer, Beaztl; Harford Cicy, Indiang; extension to

Pompron Lakes, New Jersey; Senrer, Michigan; George-
revovnr, South Ceeohina, Adlas, Missouri; Hulwweil, Vi
ginias Bacehus, Unaihg
Pesiman, Virginia; Ram-
sav, Mootana;a bluck
powder plant and the res
eonstructionof adynamice
planrat Pinole, California.

In the fall of wyrg the
WAT CONSTTUCTIoNn progran
lesouned up. The following
vear the engineering force
way able to undercake
guickly the major pro-
gram of plant design and
construction o meet the
colossal requirements of
the Allies and, lacer, of
the United States. Large
destgn and supervisory
farces were placed avwork

By E. G, Acxany
Chiel Enpineer,
F et Pond e Nesanrs 85 Cas, {458,

A dection of the Wilmington Lhabs. Heve, during the war period,

pre-war davs, Large exrensions sere
alsonmude tothe high explostves plants,
In ‘191;‘ the major porion of the war
program for supplving the Allies was ﬁ:unplctc:i and the
working force parcially demobilized, At this time the
deparement completed the design and constraction of

Fabrikoid plant at Toronta, Canada, for Canadian Explo-
stves, Lied., and designed and butie Oficina Pena Grande,
near Iguigue.Chilefar the recovery of nitrates from ore.

When the United States entered the wat in 197 boswas
HECEsSAry to ofganize on an even larger scale than before,
for thie progrant included che design and constraction of
Old Hickory smokeless powder plaot near Nashville,
Tennessee;che Pennimanshel foading plantnear Williams-
burg, Virginia; sulphuric acid and mitric acid plants for
the Government ot Indian Mead, Macvland, and con-
siderable work on a T.NU T, plant at Ives, Wisconsin.
In addicion to the du Pont Company work, plants were
built for the Hercules Powder Company, notably the
cordite plant at Kenvil, New Jersev:

Updl then the .lapu.vcll (Virginia) puncotton plant
had been the ourstanding pic:f of consrruction, both with
regard to speed and size.  However, the design and
canstruction of the Old
Hickory plant took ficst
place. This work ranks
as the greatest achieve-
ment of the cogineering
organization—rthe baild-
ing of the lurgest stoke
less powder plant in the
world.

The gontrace, signed
Jamuary g, vg18, called for
the ercction of & plant ca-
pable nf’pmd ucing 9oo,000
poundsiof military
smu}\ds;ss powder in each
duy of rwenty-four hours.
There were to be nine com=
pleteanits, eachof too,606
pounds d;ufy capacityyand

in the Wilmingron Othice,
construction forces were
prganized and the work
weas pushed with vigorat

shecial wmasliinery  Costing: $43,000,000 and powider  boxes costing

S20,000.000 were buile: Special mm..‘mmﬁ of many typey for the

nmnu{mﬁw’x’ of .esplosives; ommonis, reyors and other frodusss ts

constructed i thess shops which aperaty g & pare caf e gl Pée
@rEginieereng or;anlzunun

for designing and con-
structing this planc the
Governmend wias @ pay
the compuny oge dollay

Hopewell, Virginia; Carcey’s Poine, Haskell, Deepwarer
Point, Repaune, and Pompros Lakes, New Jersev, and
at Barksdale. The smokeless powder plants were quickly
cxpended. These, with another plant operated laver o,
provided & capaciry aeaily One husidied times thae of

profit. Seven miles of railroad, to carry building mate-
rials to the plant e, wis constructed o twentvenine
days. Ground was broken for the ercetion of the
plape March. 8, and the Gese foished powder was gran-
alared July 2018 dave laggr—rar days abead of the
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contract requirement, The second powder unir began
l}mnufan‘:turc on July p4; the thivd, Auguose 1o;the fourth,
Seprember 35 and the fifth, September 14.

The sixth unit was ready on November rr, Armistice
Day, bur was not operated. At that rdme the seventh
pov rder unit was abour 58 per cent complete, and the
cighth and ninth units were approximately 6o per-cent
complete. The entire plant was about gy per cent complete
"""" in cight months—at 2 costof $85, 000,000

Lhe department personnel reached its peak in August,
1918, when there were approximately 2, soosalaried st
“Mployes and a payioll force of approximarely so,o00.

'hc waractivities of thisorganization tncluded construc:
Lo work amounting o $u13,000,000.

Among the related projects were: power housés with
fu%l capagity of woomoo boller h, P pumping stations
With 4 capacity of sas 000000 gallons.a day, exceeding
the combined daily water consumption of Philadelphia
and Boston; plants capable of Giltering and purifying daily
175,000,000 gallons of warer; refrigecation apparatus with
#capacity of 943 50,000 potnds of seea day; sailroad vards
C&pab}e of handling 1,600 cars at onetime; one hundred
tntles of standard gauge and vwo huwdred and eightmiles
of narvow gaugeraitroad, and vo,7ootndvvidial dwellings.

hese, with the accompanying hotels, boarding houses,
wWomen's dormitorics afid bunk housés, weéte capable of
housing 65,000 persons.

D% Ponr engineers also buile syo communicy buildings,
such as those o house the Y. M, C. A and Y. W. C, A
Cafeterias, school houses, lod ge halls, pose offices, drug
stores, banksand railvodd stations, a toral of 11,360 butld-
ngs, costing, alrogether abour $37,000,000.

At the height of the war work, in August, 1918, the
ottlay reached neatly Sgoo,oo0 3 day. The rate of yearly
expenditures was three times as great as that made for
the conscruction of the Panaina Canal:

Toward the close of the war construction was begun on
the Dye Works ar Deepwarer Poiat, New Jersey, and since
Fhm anwnber of major additions have been made, includ-
ng the planes for the manufacture of terracchyl lead.

After the Armistice it was necessary to demobilize the
greatarmy of workers gquickly. To accomplish chiswith-
out demora]ization was a difficadr task, Accordingly,
COﬁra;idr:mhla autstde work was undertaken to aveid Jdis-
fupting the forces. For example, $60,000,0000f design and
Lonstraction work was done for the General Morors Cor-
Poration, including the huge Cadillac plant at Detroit
m?, 1500 dwellings at Elint and Pontiac, Michigan.

Stnee the wat the otganization has complered the
fﬂl%ewin g work for the du Pont Company and subsid-
Hries: Aravon plant for the Du Pone Ravon Company
at Buffale, New York: a high explosives plant dr Cal-
ama, Chile, for the Companiz Snd-Americana de Ex-
plosivos; additional plangs for the Du Pont Rayon
chmpnm' ar Bulfale and Old Hickery: a syachenio am-
f\!}?)ﬂtf& plase for Lasore, Tne., neac Charleston, Wesr
Virginia; an induserial alcohol plantat Decpwater Poing,
New Jersew, for the Bageern Alcohal {:ot'pokmtion, and 2

A
o

new high explosives plant fear Birmingham, Alabama,
The scope of engineering services rendered covers amore
varied lineof manufacture and processes that can probably
be credired to any other corporation in the country: Plant
site: stugdics are.made involvivg analyvses of freight tares
on incoming raw materials and ourgoing finished prod-
ucts, topography, Libor conditions, water and power sup-
ply, climacic conditions; and so on. Complete architee-
eural and scraceural layvouts are made of factory buildings,
offices, Taboratories and shops. Complete designs are made
of process equipment, fire protection, heating, dghung
anc venrilating, together with Javours of power plants
and distributing svstems which supply stgam, elecordcity,
refrigeration and compressed atrand water as required.
Operative and mechanical research engineers study the
company’s Various processes, beeome familiar with details
of all plant operaticns, improve old and develop pew
mechanical and power equipnient todnerease plant pperag-
ing efliciency; they alsp cooperate with other technical
deparements in developing new manufacturing processes.
This Wwork cdlls for specialises i oearly all lines of
engineering. Consequently, on the staff are constpuction
engineers, civil, mechanical, elecrrical, power and me-
chanical tesearch engineets, architects, siructural and
machine designers, heating aod ventilating engineers,
The du Pont engineering organization possesies the
knowledge and experience which enabled it o et up a
rethatkable récosd during the v and also to carey out
the design and construction work. required for the com-
paity's dndividual deparrments and its subsidiaries.

FORTY-FIVE YEARS AGO
{Ceriteiied from paie 103

fuim when he concinued ©o insist, They mer nexe morn-
ing,and proceeded to Repanno. At rowo o'clock, a
telegram was handed to me 1w the office, stativg chit
President Lammet di Pont, Superinrendéor Walter NS
Hill, nitroglveerin-makers Noveross, Norron and Ley;
and a-stranger named Ackerson, had all been instantly
killed in an explosion.

Tswas crushed. T realived his untimely death had stilled
5 figster mind; al who keeve him had-lost o friend

Asthis calamity had taken the Hvesof all the pracrical
mranufacturers of dynamitear Repauno; matters were yery
chaotic anl Mr., Willard, manager of the Hercules Com-
parny of Cleveland; came on with Mr. Willson, his super-
intendent, and rebuile the Repauno Works,

William da Pont succeeded Lammot du Pont and n
Julv, 1885, moved the offices wo Wilmingron, The staff of
clecks had then beer incrgased roabourt ten or twelve,

As ook back and realize Thave had the rare privilege
of an scquaintaseeiliip with ¥ of the eight presidents of
the campany, and an opportunity to see the three Hetle
sony of Lammot du Pont--Pierre, Teénte and Lammort,
Jr-—grow up fo be successful business men, honored,
respected, and useful citizens, Tean repeat with the Psalm-
e “The Tines are fullen anto e 1o pléagant places.™

3
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APPLYING SCIENCE TO PAINT

Chemical veseavch and centyol, as practiced by the du Pont paint and varnish organizarion,
bave given mew impetus to an old and wseful industry

=i da Pone Cfsnxpaﬁxf firse
b‘.‘.‘ll‘ﬂ{: 111,L”"bf.(;€i Hi ihc
pamz business 10 1yi7 E. L dw Bagr de
through the acquisition of

Harrisow Brothers & Company of Philadel-
phix, g concern rivaling du Posein age and
feader in house paints and oil colors.

After a sty of the opportunity in the industey, the
CHMPAny & then acquired several other i IPOFTATL CONCarns,
incloding the Bridgeport Wood Fingshing Compaay of
New Milford, Connecticut, the Chicage Varnish Com-
pany of Chicago and the New England Qil, Paiot and
Varaish Company of Everste, Massachusetrs,

A Cosrreer Live Bsraprissen

The Bridgepore Wood Finishing Company was ooted
far ics line of fillers, statns dod-fnishes of acknowledged
guality and leadership. The Chicago Varcish Company
mamifacrared & Hne of varnishes wirh an-civable reputas
i for more than ffey years of continued use. Through
the purchase of these various companies, each outstand-
ing o its speeific field, the du Pont Company guickly
established a complere line of paints, varaishes, enamels,
statns, and finishes, each of which was of long récognized
guality

The acquisition of these organizations, which coupled
an aggrogdte of 117 years of paint-manufacturing experi-
ence with the du Pont Company’s rzs vears of broad chem-
ical and rescarch koowledge, guickly broughe into the
parntindustry hitherro on.

By J. W. Evwms
Mamazer, Painty Varnich & Leadd Divssion,
& Nemaws & Co,, buir.

These contribufions to the industry
Have done mch to displace the old
‘rule-of-thumh™ methods with the
certainey of chemigal precision and
mechanical accuracy. Notably among its accomplish-
mieats is Duco; the resule of che company's vision,
vast resources in chemical knowledge and manufactur
Ing experience.  This product brought abour entirely
RV I‘CSU.{K‘S i(l (fﬂ{irﬁl}-’ EW V‘J.’l‘k’% Ii: pr’wided & Pf'&‘)l%li(‘t
to the industry which nor oaly c:f fected greaterdurability
under mast trving conditions, but alsoresulted in greaver
cepnaiy, Lt g.m. to the American public a type of prod-
uct which people evervwhere were waiting for, a finish
which dried quickly instead of taking huum and davs, &
finish that anyone could use, dnd the means wherely—
almost overnight—an entirely new cra in home decora-
tion has been created.

Peuple who hererofore objecred to paloting now find
oy in using Duco. Tohas opeped for the householder new
vistas of color harmony. No development in the history
of the panting industry has been so remarkable or so
revolationary as this,

Priscrrerion Parvr Sigrvice

Another notable example of the du Pont Company’s
cantribution to the industry is the du Pont Prescription
Paint Setvice which for the first time applies enginecring
pragtices to factory maintenance, Actual surveys of
plants are made under the supervision of du Pont engi-

neers; conditions peculiar to

koowa facilities and experience.

During the fiest few years;
while the du Ponc Company
wasstandardizing materials and
qualitics, cich acquired Hnewas
marketed tmdividually, Then in
ronr, the leading ftemy of-each
litie were welded inte oid lae
of finishes for every household
and industrial use and markered
under the du Pone oval,

cach plant are pored, and
definite recommendations are
mude as to the products best
suited for varions pummcs, the
best methods for their applica-
tion, and the proper painting
schedule.
upkeep, as far as paine prid-
ucrs: are comcerned; is placed
oo precision basis, resulting ia
greater protection at less cost.

From™ the [ws,izming aof the
company s connection with the
patneindustey, che full facidives
ofbits tésearch organization, aid cantral mechods, were ap-
plied, whichresilred tngiviag rothe publicanewstandard
of value tn fintshing materials and fnishing merhods, Old
products have been \mprox ed and new pmci uees have been
and are being created. New types of resting methods and
recording apparatns have been developed, many of them
new to the indusery and soll exclusive with du Pont.

The da Poyie plbrce e Gray's Fervy Philadelphia, Pa. Tew
vears ago Ltwas purchased from Harrison Hrothers & Co,
aneaf the oldesr pain f mansfactureds fothe couniry
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Along with the creating of
Duco and with the develop-
ment of the Prescription. Paint
Setvice, the da Pont ("cgmpa.nv has pioneered toward the
simplification of ivs paint lines. While research work and
manufacturing methods are being constantly deveh}ped
and improved, markets are being constancly studied, and
distribucion is being developed in order that the public
way fecéive these produdrsnat oily of daifori high qual-
iy buralso aseconomically and conveniently as.possible

As a resalt, plant
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PIGMENTS AND HEAVY CHEMICALS

In name they mean little to the average man; but if their manufacture suddenly ceased,
he would be deprived of many actual needs and comforts

“iHE business suggested by this title By E. C. Tuompeson Philadelphia might undertake to pro-

{15 the outgrowth of an enterprise Manazer, Piomersss and FHloavy Chemicals Divivion, QUCE Strontium nitrate. Soon after
which had its beginning in 1793, when E. L. du Poir-de Newsiors & Co., T, wards, the company was producing
Jobn Harrison, a young chemist, ' adequare quantivies of this chemical.
started to produce sulphuric acid in a little shiop-at Third Along with the purchase of the Harrison Company,

and Green Stréets, Philadelphia, At that time this acid  the du Pont Company also acquired valuable processes for
was concentrated in fragile glass containers—a highly  the manufacture of lithopone and dry colors. Beckton
dangerous operation. Later he substituted for his glass  White lithopone==the first product of its kind to be
tetores a. costly platinum container, manufactured in America—was being
which not only climinated the break- uttlized inthe manufacture of linolewm,
age hazard but also increased the effi- paints, shade cloth and orherproducts.
Cency of hisprocess. Hivbusiness grew I is a white prgment. At that time its
and hissonsenlarged it Soitwaswhen principal drawback was the fact that
the du Pant Company purchased the ity snowy whiteness lacked stability
Hasrison Brothers & Company in 1917, under the influence of sunlight, Ac-
the accumulated facilities of a grea cordingly, research chemists applied
manufacruring organization were ac- themselves to the problem of perfecting
quired with an extensive line of ¢hem- lithopone in thisrespect. Careful study
ical products. disclosed the trouble and suggested the
Sulphuric acid is used either directly remedy which hag since been applied.
or indirectly in praceically every indus- Da-Pone lithopone is now light stable.
by, les importance is well illustrated This may be cited as one of the con-
Y 4D OCCRITENEC INany vears ago. tributions made by chemistry to the
Sulphur, its basicingredient, wasnot  John Harrison was thefirst fomunujacture  consuming industries,

. ;- N . sulphuric acid in America, Thisview shows b .
produced in America theny it was  his scid plant at Kensington, Phifadelphia Although the average man has Hide
brought from Sicily in sailing vessels. or nodirect contact with pigments and
Onie of these ships, caught in a violear storm at'sca, was  heavy chemicals, he is severtheless dependent upos them
swept far off its course and, six weeks later, was givenup  for many things essential to his daily Hfe,
as dost. Sulphur supplies became perilously low and the The glass in the windows of his home has sale cake
acid plant faced a shut down. Textile mills depending  in it; leather in his shoes may be tanned with the aid of
upon. ity oueput also faced susperision. A storm atsea had  Tactic acid ) his drinking water is purified by alum; barigm
eally endangered the industrial welfare of the United  chloride helps the refining of the sugar in his morning
Stares, Portunately, the vessel weathered the storm and  coffee. The pickles he cats, the smokeless powder he
Made port in tinie to permit continuance of production.  shoots, his spectacle frames and his freshly-laundered
Such an emergency could notexist today, for the chemical  linens employ acetic acid in their production. His cravat
industry s now widespread and various supply sources  is decorated by colors produced with the aid of muriatic

have been developed. acid; his favorite magazine, by engravings erched wich
To this original Harrison product, later were idded nitric acid.
nitric, muriatic, acetic and lactic acidss strontium nitrare, The blue stripe in his shire and his tan socks are dyed

alums, and lithopone. Since thedu Pont Company acquired  through the use of anhydrous sodium sulphate. His auto-
the business, these products have been refined and others  mobile tires, the pain: on his house and the linoleum on
“ramong them anhydrous sodium sulphate, barfum c¢hlo-  the floor have lithopone as an ingredient. His surround-
ride, dry colors and alumina hydrate=—have been added.  ings wounld be drab, indecd, i it werenét for dey colors,
Duting the World War, Harrison Brothers & Company which add beauty o all painted surfaces. Even his Fourth
came to the rescue of American failroads in a way that  of July celebration would be hardly complete without
Permivted them to continue operations on a safe basis.  crimson fireworks made from strontium nitrate,

vior to 1914, all strontium nitrate used in the manufac- This list could be extended indefinitely, but the fore-
Fure of railroad fusees or red safery flareés came from Ger-  going examples of tae muleiplicity of uses for these
Wany. When imporcationsstopped, only meager supplies  relatively unfamiliar prodices sufficiendly attest their
were available, and manufacrurers of fusces went to Wash-  econetnic importance to the many and varied manufac-
tgron for help. They were told that Harrison Brothersof  turing industrics of America,
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THE ACHIEVEMENTS OF A DECADE
IN THE DYESTUFFS BUSINESS

The due Ponr Company bas been belpful in developing an industry of greas
dmportance to the wation in times of peace and war

T war.” The du Pont dvestuffy in=
dustry, into which the compuny was
led during the World War, has now
reached a stage of devel opment where it can supply the
consaming ndu\ram\ of the United States swith a very
large percentage of their needs of dyestudfs.

Prior to the great war, svatheric dyes for the whole
world were almaost 21} made in (xcmnmy, and irwas not
antil the wiar laterfered with nports that the American
publicrealized the grear dependence of numer-
ous tndustrics {n the United Seates upon these
essentizl marerials, We ordinarily think of
dyes as being used in the rextilefieldonly, but,
asamareer of facr, to the leacher, paper, paint,
ik and many ocher indusiries; @ supply of
syntheti¢ dvesoatls is just ;zzsindispf:')sabi LAl
though the value of the dvestufts 1 m ost fia-

sshed articles 1y an c:}'tr:.fm.h smail percentage
of the total value of the articles themselves,
it 18 estimated that $6 000,000,000 of produe-
tion ia thiscountry isdependent on the dyestuffs indusery.

Weean all semenmiber the excitenienit cavsed during the
eaely days of the war when itwas reported that dvestatfs

wWerg bt:u)mmg scarce because they could not be secared
from Germany. People were led to believe that wewould
all be fagced towear whiteclothing, Due to the foresighe
and enterprise of the du Pont Company and other com-
panieswhichuadertaok thecrentionof adyestaffsindustry
inthis couneey, this catastrophe—for iewould have been
4 catastrophe—avas. hippily averted.

For a yvéar g two after the United States catered the
WAr 11 f\pnl, g1y, the development of the industry was
prearly hundicapped becanse :zi? the resources of the coun-
try, both human and marerial, were concentrared o the
one task of wineiug the conflicr. I:qmpm«::nt and raw
materials were hard 1o get; a propariv rraioed persenne!
seidl hurder, Thmc men had ro he (}c:vdc;pcd processes
had to be worked out and special equipment had to be
mantfactared, which at tmes seemed to present almost to-
superable obstacles. The du Ponc Company never falered,
hawever, 1nizs plans to meer the emergency, and it seands
today ready to setve the thousands of consumers of dve-
stuffe in the same way it bas alwavs served the industries
dependenton ifs v aried fine of pwd IEES:

This year the du Ponr Cempany celebrates the 125th
armversary of s founding. By « cowmcidence the same
vedr Watks the roth anniversary of 1ts eatrance oo the

By E.G.

Rosinson
Avir. Gewerird Menindger, Dyestaife Depiririie
B du Poup de Nonowes

dyestuffs industry, Ten years does not
seem a very long rime in comparison

& Gy, Ipe. with the long lfe of che gompany, buc
developments move much maore capidly
these days than they did during the first half of the past
century. Accordingly, the du Pont dyvestufls business at
ten years of age is mature and well developed inseead of
being seill in it childhood,

The company: was more than fifty: years old when the
first synthetic coal=tar dye was produced. As happens in
many such disceveries, this st dye was ob-
tained accidentally by an Enghishman named
Peckin. whiile hé was expetimenting for the
production of an entircly different material.
Although this discovery occurred in England,
the Germans were quick to seive upon it and
tor develop additional dves, so that formany
vears the dvestufls industry in Germany
prt{‘miucm. Wedo not know how long a time
clapsed beforethe Germansrealized the organic
chemical industry wag @ powerful weapon to
secure for them a coveted “place in the sun,”” but we do
know that they tasght the rest of the world a neverstos
be-forgotten Jesson when they loosed their first cloud of
poison gas against the Canadians at Ypres in rg1s,

Narioxar Ssconrry

The introduccion of poison gas warfare hasdemonseraced
chiar rhe ecority of andtion ffoin aggruwm is dependent
upon its having a well-developed organic chumcgl indus-
ey feds now well understood that dyestuifs equipment
and personnel can be—is in Germany's case they were—
quickly turmed over to the manufacture of poison gas. The
world would be unsafe if the organic chemical industry
were concentrated in the hands of any one mation. This
has been recoguized by ourGovernment, and the present
stage in the development of the American dvestuffs indus-
try is,p(}e:sib}ﬁ only asaresultof cariff legislation sponsored

by far=seeing textile manufacrurers.

Thisische age of chcmibtr} We have had our miechani-
cal age, our steel age, and our clectrical age, but the age
of chemistry in this country is juse beginning. Only a few
years ago the word “chemist” suggested the corner drug
store, but in the past few years we have awakered to the
fact that chemis sEry is exerting 4 powarful influence onall
phases of our daily life. There is ‘probably no industry
which is nor dt’:pcm ent more or less directly upon the
science of cheinistoy.
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The du Pont Company is a chemical company. For more
than 4 centuty its activities were contined to the manus
ictureof explosive products . Morerecently other branches
of chemical industry have been incloded, and now for ren
years the company has been developing the most com-
plicated of all—synthetic arganic chemicals.

Neor Dyvesrores Ao

rIthfc seems to be no limit to the arganic compounds
which can be produced, or wo the varied ways in which
C}fﬁ}’ can be used in serving other branches of industry,
We pethaps think ficst of dyestufls as samples of synthetic
Organic chemical producrs, but the field.is nor confined to
these; contipyal developiients are being made of closely
allied compounds useful for ather purposes than the crea-
bon of color, An instance is furnished by the group of
rubber accelerators which toda}f are used almost univer-
sally to shorten the time required for vulganizing rubber
products. The du Pont Cotnpany produces a vatied line of
them in order to meet the different needs which arise in
the manufacture of different classes of rubber articles.

hese aceelerators, by-deercasing greatly the time required
for vulcanization, increase the factory output. Millioss
of dollars of additional investmefit. in rubber factories
would be required if these aceelerators were riot available.

Organic compounds of another important ¢lass are the
Notation agents. Tn some mysterious way they possess the
braperey of selecting the vatuable porrion from a mixture
of finely-ground oresand useless materials, and of rejecrin g
the useless part. These floration agents, which in many
cases are closely related chemically to the dyestuffs, have
saved enormans sums through increasing thie efficiency of
rerecovery, and inmany cases they have made it pos-
sihle to recover large values from piles of tailings which
had been previously rejecte

In connection with its other organic chiemical develop-
ents, the du Pont Company has recently developed and

placed on the marker a line of seed disinfectants known ax
Semesan compounds. These are organic mercury deriva-
tives, and their value Hes in their ability 0 io¢rease the
vield of agricifrural crops by preventing the ravages of
plant diseases. Disease germs are carried by all varieties of
seed and, it allowed 1o develop unchécked, they sap the
vitality of the seedling and in many cases kil it before 1t
can teach marurity, Treating sceds with Semesan before
they areplanted greatly increases the percentage of healthy
plants obrained, As these seed disinfecrants come into
general use by farmers and growers thev will increase crop
vields per dere and diminish che losses which resule from
weakened, diseased plants snable to bear fruit. This as
only another of the marvels which syuthetic organic
chemistry has produced.

Anotherdevelopment which applies 16 the anroniobile
induscry iy the manufacrure of terracchyl tead. In the de-
sign of an mreraal combustion engifie there is.a limit to
the compression under which ir can be run, on account of
the tendency to cause high-velocity explostons-or-detona-
tion in the eylinders, This produces the phenomenon
known as “knocking” and resules in loss of power and
injury to the motor. The Gendral Motors Corporation
discovered thar the addition to gasoline of very minure
quantities of tetraethyl lead would eliminate this rendency
and permicthedevelopment of mntorsof greatly increased
efficiency. Ten years ago-this compound was a laberatory
cariosity; now it is being produced in Targe quantities by
the du Ponr Company ac ics plane ar Deepwater Poine,
New: Jersev. Gasoline so treated is marketed under the
paime Ethy! Gasoling, and the generatintroduction of this
type of fuel bids fair o revolutionize the manufaceure of
internal combustion engines. Just as organic chemistry
has made it possible to produce tess expensive and better
tires for the automaob:le by the use of accelerators, so also
has organic chemistry developed a wav ro obtain more
efficient ucilization of the gasohine supply.

An aeriul View of the dy Poni dye works oo Deeprudter Point, New Jersey, gcross fhe Defaware river from Wilmington
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DU PONTS CONTRIBUTION TO
THE TEXTILE INDUSTRY

Improvements made in rayon bave opened the way for the manufactire of
many products of unusual appeal to the public

rHEN Chardonnetfirstproduced a

silk-likefiber by chemical means
iy 158y and organized 2 company for
irs manwfacoure in France, he founded
an indusiry that was destined to grow to astounding
proportivhs. For vears its manufacture was confined
almostentirely to Burope: Even as late 45 1910 there was
pracicatly no productionand little

By L. A. Yerkes

Prosedint
Lo Py Reyan Caipiiny; Ta6,

important developments. One-of them
is Du Pont Supes-lixera, a mulei-fila-
ment yarn of much greater softmess
than the regular grades. This Is vow
standard in the fickd of hne underwear, hosiery, velvet
and other high-grade products. And another imporeant
step is the marketing of yarn wound on cones instead of
skeins, thus permitting greatet

consumption of this yarnin Amer
ia: dwo years later; howevet,
domedeic production had passed
the million pound mark, and recent
sratistics show that i roi6 the
United Stares led all otheér conn-
tries w1 the masafacture of ravon
with an outpur of nearly sixee-
cwo million pouwnds.

The enmrance of the du Popt
Company into the ravon feld was
antost natural stepdn its exXpansion
program. Years of development
work. in cellulose chemistry had
provided 2 splendid foundation for
the manufacture of this newest of
rextile fibers ~ another cellvlose
product,

ln 1920 the frst plant of the Du
Pant Fibersilk Company was
erected at Buffalo, New York, and
soon millions of pounds of wood
pulpwere being transformed into
mithionsof skeins of beauciful fiber-
sitke, as v wag firse called, or ravon
as 1t 1s now designared. The com-
pany name was later changed to
the Du Pont Ravon Compuany, atid
apother Jarge plast was built at
Old Hickory, Tentesses, to rake

speed and economy in its use by
the textile manufactuter.

From the consumer point of
view, tayon hasbrought the luxury
of beautiful, colorful fabrics of
deligheful cexture within the buy-
ingscope of mitlionsof people who
hererofors could nor afford o
Ravon has given to wool and
corton unustal decorative possi-
hilities that have greatly increased
their appeal, while o silk it
has also contributed added wear-
ing qualidies and permireed prices
lowerthan ever before,

Today ravon serves mankind in
4 wide variery of ways. Ohe fifth
ofall the hosiery produced contains
ravorn. Dyvery man, woman and
child in this country comsumes
apnually, on the average, about
twao pairs of hosiery made with
rayon. From the dollar standpoint,
one third of all women’s under-
wear sold is ravon. Millions of
vards of cloth are made wholly or
in part of this varn, and these
fabrics dte used extensively for
dresses, draperies, bedspready and
hundreds of other articles. Ravon

care of the increased demand.

The du Pont Company has con-
tributed heareilyoto the marvelous
development of the ravoen industry. The resources of 1is
chemieal organization have been broughr oo plav o
give addad beaury, increased durabilivy and extra sofe-
ness to this great man-roade texrile thae seands shoulder
to shoulder with hature's age-old fibers—silk, wiol and
coreon, Ithe Himited space allowed for this arcicle there
is little room for more than o brief mention of two

Cirimy of Peanklls Swon & O
Thiw gl iy drassad fn ravon from ead to foot
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is not only serviceable but is also
well suited for various modes. The
highest style authorities in this
country and in Ewrope are contionally using iv in their
creations, Theaccompanying plorure, secured from one of
the most fashiopable New York stores, shows a girl
whose entire wearing apparel is made of ravon, thus
indicating its remarkable adaptability. What the pro-
duction will be or to what further uses it will be pur
during the pext generation, one ¢an only [magine.




e DU PONTHagazine

MOTION PICTURE FILM

Lhe du Ponr Company sought another outlet for cellulose products, and that is why, today,
Du Pont-Parbe film is contributing pleasure to millions

L BOUT fifreen years ago the du Pont
ompany, in accordance with is
cstablished policy of developing the
field of induserial products made from
cellulose, began to study the possibilities of the motion
picture film, which was then a comparatively new inven-
tion, The lar ze ficld for use of motion picture film in the
thedter, the home, the school, and in industry was easily
appreciated, and the industey of producing the filim icself
appeared ro be one worthy of consideration as a permanent
investment. Tt was not, however, until 1912 4 thatthe com-
pany underrook actively the first experimiental swork on
photographic emulsions and the celluloid base upon which
these are coated.

This experimental work, like all other development
err}: undey way at that time, wisg l‘cmpemrél}' susp{:n&a‘:d
o the puthreak of the wae and was not resumed wotil the
tluse of the war. From thea on, experimental work made
rapid progiess through laboratory and semi-works stuges
ascil the preseat facrory for the manufacture of flm was
designed arai constructed in 1921 and 1922, "\cmcpmduc—
tion began in 1923, and in 1924 the du Pont Company and
Pathe Exchange organized jointly a sew company which
acquired the film manufaczur*ng‘ Faciliries and which h"is
since administered this branch of the du Poat Company s
activiries,

Although the film indesry is one of the youngest of
the du Pont Campany’s ventures, its dwdoptmm has
been temarkable because, conitrary to the ustal policy in
recentyears, theindustry
was nor starred by the
purchas@ of a plant al-
réady in production or
by the acguisition of
completedetails of plant
and processfrom another
munufactuier. The proc-
esses and machinerny
were developed entirely
by the company's own
rechnical staff. Tt was
also remarkable begause
of the rapidity with
which difficulties

By Grorcr Rocker

Aiiiatanr-to the Precideat
D Porri-Paihé Eifar Minnfacty

that had to'be surmounted were pver-
comme, all of which required infinite
stience and atrention to detail betore
siceess was achieved, This can be veals
ized only when one considers the extreme sensitivity of
phctst(}grmphic emulsipns o Hght and ro the minotest
rraces of impurities, or coasiders the requirements for
proper speed and contrase upon which depend not only
the registravion of the image, but also the proper values
of high lighvs and shadows.

In the manufactare of motion picture film the celluloid
base or carrier for the eoulsion is produded by casting
solurionsof nitrocellulose sand camphor continuonsly upon
a totating drum. Ag the drum vars) the solvent aged in
making thesolution is evaporated and asheet of celluloid
remains on the wheel, This sheer, before the dram makes
a complete revolution, is sufficicntly dry and tough to
permit of seripping and is-eemoved from the drum asa
coatinuous endless sheet. After further drying, this sheet
is wound up in laege rolls which then go to a coating
rachineg, On-chis mackine the roll is wnwound and
the sheet is coated with a continuous layer of a silver
halide gelutin emulsion. From the coating machine, the
Al passgs into drving chambers, where it is dried snd
revwound. This cozted roll Is thes slivintéanrrow widths,
one and t:hru—::xﬁ;hm inches wide, the standard wideh of
professiofial motion picture flm, The narrow rolls then
pass to machines which punch small perforations oneach
edgeof the film to fir the sprockets of motion picture cam-
eras and profectors: The film in narrow roll form is then
ingpected and packed in lightproof conrainers. Opera-
tions from emulsion coating on are conducted in “dark
rooms,” where onlya faine red light is permiteed; also, all
operations mcluimg the c.;at,mq of fitm are conducted in
rooms kept serupulously clean, for even the smallest
particle of dust on the film may injure the emulsion or
may be umrrmﬁej toa large spot.on the projection screen.

At the present time the company s producing three
types of film: positive, orthochromatic negative and pan-
chromaticnegative. The acrual pleture; in the studioor
outdoors, is, of course, regmt@r:«:c
on acgative film exposed in the
motion picture cameras. The ex-
posed negative is sent to the
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laborarory where it s developed in continuous develop-
ing machives or by so-called rack development. The
variots scenes desired in sequence are then composited by
splicing into one thousand foot rolls, titles being added.
From these a positive 1y prifred do & contimunous printiog
machiog, s developed and, afterinspection for defects, is
ready for projection.

There is probably ao product of the chemical induseey
which today rouches the mindsand activites of mankind
in so many and varied wiys ds the motion picrure hlm. In
the theater it has become a medium for dramatic expres-
sion with possibilities bevond thoseof theordinary stage,
because of the wide scope of its setrings. It interprets and
yizalizes events and characrers of drama; fetion and hiss
tory. As @ medium for portraying visually all chuc1sbest
i Hreravore o is unsurpassed. Lv appeals o chie dliterate
as well as 1o the educated. Tn another hield, the recording
of current events, it supplements the daily sewspaper by
bringing to every community living pictures of ocenr-
rences from all over the world. Tn the form of rews teel
ir has been perhaps the most powerful educationa force
i recent years. Travel has always been considered edn-
cational, and travel with the pews reel, which is not
Hmired to the traveler's purse, and which millions of
people enjoy daily, certainly has it broadening coffece.

Asan educariopal mwedinm mosion picrore film is also
playing an increasingly important part in schools and
colleges, and some of the Tarpér cities now Bave so-called
depurements of visual education. In many branches of
biology, chiemisery, physics, astronomiy, ethnology and
psychology, motion picture filmr is used exvensively to
record phenomena. In engiveering, architecture, manu-
facturing industrics and inother applied sciences; records
arc made of machine motion, of progress in construction
orof utigue processes, and such records ave kept for seady.
Az-a mediom forrecording vanishing wild life, the habits
and customs of fsz&udisappc;tring primitive races, or the
rapidiv-changing aspects-of our present civilizacion, the
film is of grear value, In the pracrice of medicine its use
for recording special phenomena of the progress of discase
is becoming daily maore important.

Motion picture film is finding large felds of usefulness
in adveriising, in safery campaigns, in office work, and
finally, in the every-day life of the home, in recording
events 16 the lives of children, of in anniversaties, wed-
dings, fishing rrigs, vacation days, school or college
sports. In undertaking its manvfacture the du Pont Com-
pany has therefore entered a field which should not only
afford a permanent outler for eellulose products, but one
which rouches practically every side of human Tife.

CELLOPHANE—A SALES HELP

T ECAUsE of the du Pont Company’s acuvities iurayon
E manificture, its interest in the development of Cello-
phane was a natural ong, singe the lacter is made froin the
satme wood pulp base as rayon, bur in sheet form. instead
of 10 threads,

Cellophane is the sparkling, transparent marerial so
often seen as thewrapon candy boxes and on many other
articles, It is made from wood pulp by a series of interest-
ing chemical operations, which have been described in
previous numbers of this magazine.

Cellophane was first made in France in 1908 and was
exporred to this country umil 1923, when the du Pont
organization securcd the American rights to ity manufac-
rure and buile o plant ar Buffalo, New York.

This wrapping material, originally used oncandy boxes,
hus since been adopred for use
i a sewre.of other important
industries, and today Cello-
phane may be found as the swrap
on dried and smoked mears,
baked goods, dried fraie, drags,
soaps, perfomes, textiles and
natons,

Cellophane bias given to these

' products framy important ad-
vantages. To foodstutfs, it has brought one hundred per
cent transparency combined with complete protection. Ie
permits the housewite to really see what she buys, and

crables merchants wodisplay food on open counters with-
out fear of conrainination from dust or germs.

To productsother than foodstufls, Cellophane has added
like vircwes. Articles wrapped in it
are provected from dist and hag-
dling and reach the consumer as
clean as when they left the makers’
hands. Shopwear, which is one of
the reratler’s greatest problems, is
¢liminared, and thonsands of
dollars represented in merchandise
sotlage losses are saved each week.

Beeause of the nature of the raw marerials used in ity
manufacture, Cellophane is absolutely odorless, as well
as proof against odors. Furthermore, it is grease-proof,
oil-proof, gas-tight and has ‘many other interesting
characteristics. In addition to theadvantages of the orig
inal product, the Du Pornt Cellophane Company’s chem-
ical rescarch division has ¢volved a process for making
Cellophane absolutely moisture-proof. - This desirable
property enables manufacurers of paseriesand otherfoods
requiring protection from molsture o marker them in
packiges and ver keep them fresh indefinitely,

The quality note which this clear, sparkling material
lends to o produce has been inscrumental in the adoption
of Cellophane on hundreds of important articles-the
leaders in cheir fields. To the buying public, it has also
becomeatitring svinbolofguality in the product it protects.
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THE HIGH PRESSURE INDUSTRY

Ammonia producrion by the synthetic method is velatively new in this country. Here are
some Jacts about the process and the uses of the finished produnct

By TOT so many vears ago 4 pressure
L% of 150 pounds per square inch
Was constdered high; in fact, the sched-
ule of dimensions for “‘exera heavy™ pipe fitcings was for
working pressures of steam up to 150 pounds. Probably
C?w first work on gases at high pressure was the compres-
ston of air to approximately 1oco pounds per square inch
forair locomotives, althou shpressuresconsidérablvhigher
than thiy were in use for so-called hydraulic work where
Presseswere operated by wiiter or vil under high pressure.
Pressures of 1o pounds arenowoccasionally encountered
tn steam work, especially i large central stations.

The first extended use of gas compressed to what can
towbe considered an approach to high pressures was the
manefacture in Germany of synthetic ammonia by the
Haber process, which operatesata pressureofyoon pounds
PEC square k. The sescarch work of Georges Claude,
the French inventor, and its reduction to pracrice in the
Claude syntheric ammonia process, advanced the work-
i pressure to 13,000 ponnds, probably the highest pres-
Sure at which gas is handled in commercial use ar the
Present time, Experimeots on very high pressures for
Wwater have been carried fo over roo.ooo pounds per square
inch, but such pressures are far niore easily obrainable
with liquids than with gases.

Considering now the use of extremely high pressures for
8ases in the chemical indusery, it is apparent atonce that
the higher the pressure, the greater the mechanical diffi-
Cultics,as the construction materials are rzrarallyserained
£ a very much higher point. However, decided benefits
are derived from working with gases at high pressures,

By F. A. WarpENBORG

FPreridenr, Lot

due tothe fuct that they take on, o
a4 ¢ertain extent, the charactefisticy
of Hyuids. For example, the ditrogen-
hydrogen mixture used tn ammonia synchesis is, at a pres-
sute of 15,000 pounds persquare inch, one-third as dense
as water. Undersuchconditions it s much easier to trans-
fer heat from one pordon of a gas stream to another, asis
required ar almost every srep in a chemical operation.
(Gases also react more easily with each other when the
varions molecules are forced by high pressure dnco closer
contact. Ay a further advantage, the apparatus required
to:conduct 4 given reaction is smaller, the higherthe pres-
sure. For example, a certain flow of gas at atmospheric
pressure requires a pipe ten inches in dianeter, whereas at
15,000 potnds per squarg inch o pipe with an internnl
diamerer of threescighths of an inch is quite sufficient

Al of these ad?aslmgcs are particularly applicable to
synchesis reactions, through which a compound is'bailt
up from its constituents. There is thus placed in the hands
of the chemical mdustry i vew tool, the developifient
of which promises to be of farreaching imporrance 1o
industry and to mankind. In the future this work wwill
undoubredly call for pressures far bévond those considered
extremicly high today, Such pressures, however, will
require a great deal of development work to overcome
the muany mechanical ditheultics involved.

The du Ponc Company has been quice alive to the pos-
sibilities of high-pressure synthesis; and through its par-
ticiparion in Lazote, Tacorporited, 1s making ammonia
and methanol, and 1sdeveloping high-pressure technique
which mav be applied vo maoy processes in the future.

atey Lnvorporated

Partaf thesgw Lacate plane wear Belle, Weye Vipginde, Sywiheric amanonis s made fove from the
choapest af il roaw mdaberials—waier andairy
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In the manufacture of ammonia, water-gas is produced,
1 which coal oreoke 1s used o break down steam, con
posed of hydrogen and oxvgen. The oxygen combines
with thecarbon of che fusl ro-produce carban dioxide and

cathon.monaxide, leaving bvdrogen as the principal con-
stitpent of the water-gas, This hydrogen fs next separated
frovn che witter-gas by reducing the temperarure of the gas
ro approximately 100 degrees below wero, Fahreaheir,
tiguefving pracuically all its constitnents excepe the hydro-
pen, which is drawn off as 2 gas. A porcion of the hyvdros
gen ds then burned o aie, removing from v irs oxygen,
and producing a mixtare of hydrogen and the nitragen
from the air, which is then dvailable for the production
of aminonia,

It isof interest, then, to note thatammonia, composed
of nitrogen and hydrogen, can be made from raw mate-
rials which arg inexhaustible. In the manufacture. of
aminoniz at the Lazote plant, sear Belle, West Vi irginia;
hydroagen is, in the last analysis, obtained from water in
‘C}’!{f: glfli\'.'iid RI"L{',, &1‘{3. Cﬁl* ’&’ & {l.’l{,t){}:] O{ Laag Pﬁ'l Lent
of «che warer ﬂmwug in the fiver is used. thgm i3

obtained from the air. The plant operating at its present
capacity of 25 tons a dav-could be supplied with its nitro-
gen from the air over the plant site oaly for a period of
‘a,apmumatciv 7§ years before it would be necessary to
call upon the airover seighboring property. It must not
be-construed, however, thatall that i reguired to make
ammonia is a little water and some of the susrounding
air, A large amount of equipment is required forcanrying
o Lhtmtrmucpma{,wwuwalvcd aswellasTabor, power,

ad theemployment of a special caralyse, which is neces:
sary to cause the reaction between the nitrogen and
Brvdrogen o form ammonia:

The ammonia produced by Lazote, Inc., is one of the
prifcipal faw materials wsed in plants of the du Porit
Company, e is essential in the manufacture of nitrate of
ammonia for explosives, and a large use is now develop-
g ta the manufacture of nitric acid, where it is c;apiﬁ!}'
replacing nitrate of soda, which has beeni the principal
raw marterial for mamdaceure of nitrie acid in the past
’I‘ here ts alsoa very large demand for antmoniadin the gen-

eral chemical field, in addition to its common use in refrig-
erating ‘IT}JCIH"!E%, distribution for which is handled by
anasspciated company, the National Ammonia Company .

The largest use of ammonia, of course, is in fertilizers,
to supply the necessary nitrogen to the soil, In European
countries, particalarly Germany, large amounts of syo-
thetic amimomia fnd their way into ferdlizer manufac-
ture, but this use has not starvted, to any apprecizble
exrent, in this country, as American requircments are
quite well takien care of by apunonia secured from b=
produce cokee ovens, The development of sales of fertilizer
oni g large seale it this cowntry, however, will undoubts
edly call upon the synthetic ammonia manufacturer for
Iargc amounts of ammonia in the future.

L will be ceen, therefore, that the du Pont Company is
not oply engaged in the commercial high pressure syn-
thetic field, burisalsocarryving on at least its share of the
research work which is being done all over the world
on this important advance in the chemical field.

OTHER DU PONT INTERESTS

s4CE Hmitations in this number preclude the pmsi-
bxht*’ of a decailed description of all the industites
;md interests of the du Pont Company, The principal
activities of its deparements, as well as those of some of
its subsidiaty and atfiliated companies, are touched upon
briefly in the preceding pages. The thought has been to
give the reader ur Teuse a representarive picture of the
various branches of the business, and
their intimare relationship one fo the
ocher--particularly - those manufacs
ruring produocts in which the reader
may be especially fnterested as a
CONSUMEr O PrUspective Cobumer,
Bur the picture of the organizauion as
a-whaole would be incomplete were
np. mention made of several other orgasizations
which the du Pont Company is identified in one way or
another. Some of chese companics produce faw materials
which are used in du Ponr industries, and o some extent
in-pthers, Again there até subsididry and affiliared coi-
panies that operate in special fields and in local seetions
of this country and clsewhere. Scill others are sales,
operating and holding companies. Their names are in

with
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most cases descriptive of the lines of business or foncrions
servid, Among these may be enuierated the following!
E. I. du Pont de Nemours & Company of Peansylvania
Craanufacrures black powder for use in the anthracire
fieldy; American Nitrogen Company; Lid . Pacific Nito-
gen Corporation; Pacific Amionia and Chemical Com-
pany: Du Pont National Ammonia Company; Narional
Amanonia Company, Inc.; The Celas-
vic Corporation (manufictures pyrox-
ylin produa‘s used inthe manufacoure
of shoes and shoe linings); Bastemn
Alcohol Corporation; DuPoat Nitrate
Company; Compania Mexicana de
Explosives, 8. AL, and the Compania
Sud-Americana de Explosivos.
Aside from these companies which are mainly associ-
ated with the du Pont Company’s chemical manufactur-
ing organization, there are athers in-which the company
iy interested as a stockholder, nombly the General
Muotors Corpptation. The du Poot Company has been @
sharcholder in thar corporation continuously since early
in 1918, and roday owns the equivalent of 3,992,488
shares of its common stack.
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The Lower Yard of the Brandywine Mills, from a paining made i 1875 by Plorre Gondew, oneof the old powder-workers, Someof the
budldings are sl sranding and inoise gy o pareof the foailities of vhe du Pong Experimenial Stazipn

RESUME OF BLACK POWDER HISTORY

(Coonpisised frowd picge o)

then nearly all the hlack powder used for blasting in this
country has been made from “'Chile saltpetre,™ as sodium
ttrate is ealled. Thiv was undoubredly the grearest
advance in the economic development of the industry,
because the supply of this substitute as compared with
the greatest demand for it has always maintained a cost
of, at least, one-half that of potassium nitrate or salepetre.
When one thivks of the railroads built, with their
arendant tuanels, of the coal mines developed and oper-
ated, of the land cleared and the highways constructed
“ven prior to the advent of high cxplosives, one certainly
will not belittle the important part good old black pow-
der has played in the nation’s development, apart from
s military encerprises. Tt has been estimared that from
85 1o go per cent ofall the nation’s production of black
powder has gone to commercial fields for constructive
development. _ ;
The wemendous advance in the use of high cxpl{)&ivcg,
especially the permissibles, which have been devised ro
Promiote safety in gascous coal mites, has don¢ much to
diminish the use of black powder in the peaceful arts.
But it is universally admitted that no high explosive will
pull™ coal so economically or in so savisfactory a man-
ner as will black blasting powder. Because of its defla-
grating naturc and its comparatively slow and progressive
combustion, it does not shatter the coal, While its use in
this industry alone has greatly diminished during the
Past twenty vears, about Gov0,000 kegs or 150,000,000
bounds a year are still employed.
Within the past two vears, the du Pont Company has

introduced ity use in “seick’ or Vcartridge” form. This
is called pellet powder and the carteidges, conforming ro
the varying diameters of dynamire, are built up of four
pellets, each two inches long. Similar pellets have been
inuse-in Eurepe for many vears byt the du Pone Company
was the first to introduce them in America. The Ruropean
pellets are individually wrapped and are made from sale-
petre powder, while those manufactured hy the du Pont
Company are made from sodium nitrate black blasting
powder. The acceptance of this improvement by the trade
hag been beyond our original cenceprion. It has many
poines of advantage over the old granelar form, such as
increased safety in handling, greater economy to the
operatorbecause of increased production of merchantable
coal and decreased cost to the miner. The company has
v manufacroring units each of 20000 ponnds daily
production already in operation, and is now building
sevepal addicional vnits to weet the increasing demand.

Whatever may be the reader’s attitude of migd as to
the importance of black powder among the many diver-
sified produces of the du Pone Company, he must always

‘pemember that iF was upon the finh foundation of black

powder thar this grest industrial structure was reared.

Admitring its decreased importance as a factor in the
development of the peaceful arts by reason of its displace-
ment by high explosives, may we not hope that this new
development—pellet powder—will, at least stabilize
black blasting powder’s present position and thar we
shall not yet have to sing its “swan-song™ in this-realm
of irs usefulness.
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OLD BLACK POWDER DAYS

{(Contineed frows page i

used for hauling raw materials and mpplies from: our
storehiouses in Witmington, frofy the du Pone station on
the Wilmingron and Northera Railroad and from our
Middleshoro wharl an the Christiana Creck just below
Wilmingtom.

These covered wagons also hauled the finished product
to the ratlroad stazion at Montchanin, to the Delaware
River pier, commonly kidwn a3 Shiellpor, or back to the
Middlesboro wharf for forwarding. The powder used ar
nearby points was delivered dmect the wagons golng ag
far as Lancaster, Columbia, Norrdstown and Reading, all
in Pennsvlvania. Blasting powder at one time was teamed
fram the Brandywine Mills to Safe Harbor, Pebnsylvasiia,
tlong the Susquehanna River, where the railroad be-
rwigen Harrisburg and Pereyville, Marvland, was being
constructed.

Most all of our powder for the West Coast trade was
sioved in the old davs from the Delaware River. Sotne
rimes it was lighrered to New York, sent around Cape
Horn and; ifallwentwell, it would arrive in San Francisco
Bay about three moaths atter Jeaving Wiliningron. Pow-
der for our Lake Superior mintng district trade was also
mahufactured on the Brandywine. I remember the brand
well—"8tarr F. C.""—a saleperre grade of blasting pow-
der, Ttwas boated to New York, thence by canal and the
(reat Lakes to Eagle River, Houghton, or some other
point.on Lake Superior, We also shipped *‘::gu!ar ¥ to our
two agencies in Valparniso, Chile, one of them being
Graham Rowe and the other Hazan and Compton, These
houses sold considerable powder for us and boughte and

shipped 1o us cargors of nirrate of soda.

Bruring the vears have been associared withahedn Ponr
Compagy, nuperoys incidents have been indelibly im-
pressed on my memory. Many of them sstve o recall
examples.of whaole-hearted cobperation op the part of the
éxecurives of the companyv, In the old days, when the
Brandywine Mills made practically all the du Pont

powder, company executives worked rigltwith the men,
a personal I‘Cidtl()ﬂ‘;hl}‘thdt today is, of course, impossible,
with the tremendous orgamgamoa fnow tepresented by the
du Poat oval and tae ever-increasing demands made upon
executives by other duties.

I remember Henry du Pout coming into the office
one morning in the spring of 1883 or 1884, with a jovial
stnile on his face, and deseribing to me an event of the
evening before, which probably resulted in preserving
for futare gencrations the first du Pont powder mill.

It appears that about nine o'clock in the evening, Mr.
du Pont heard a continuous ringing or whistling sound
coming from the works, indicating to him that all was
aot right along the powder line. The only mills in opera-
tioninthe Upper Yard that night were the glazing mills.
Ic did not vake the General more than a moment to make
up his mind to investigate. He procured his lictle square
lantern with ity wallow dip and quickly made his way
from his home overlooking the mills to the Upper Banks,
avillage nearby.

In a few minutes he found Thom.as Kane, foreman of
the Upper Yard. With the aid of the luntern they began
their scarch, the sound directing them to the Eagle glaz-
ing mill, near the dam breast. There they found that the
main shaft, whete it entered the mill, had become over-
heated and thar an explosion might bc expected at any
mament.

The mill was immediately stopped. The shafr, to use
Mr. du Pont’s expression, was red hot and sparks were
coming from it.” However, Mr. du Pont, always resource-
ful, qun:kw: brought into wse his high sitk har. Afeer
carrying several hatfuls of water from the nearby creck
and pouring them over the hot shafe, the danger of an
explosion-was averted, evervthing was again serene, and
the two men, president and yard foreman, turned away
together and went to their respective homes.

(Bovror's Nore-—This is the firstaf fwe articles by M.
Mackipron rhe olid days of die P black poredsr neansfac-
e Tl decnil witicle will appear didisulbseguens wiolia )

Gne of the old du Pont powder teams that used to rnoke vegulor teips between the Brandanwine Mills and niearby shipping and sithply
cenwbirdg, Astiide thiwheel vile i My, Madklem's fathdr, the compans®s prack-dvivir in those days
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EMPLOYE-EMPLOYER RELATIONS

A survey of company policies for carrying on the same cordial velations
between inen and management that existed over a century ago

" HE establishnient and maintenasce
A of asincere mutual interest on the
part of employe and employer is a fun-
damentalrequirementof progressinany
industrial orgamization. This princi plehasbeenrecogrized
1 ourstanding industries for many vears. In the du Pont
Company it has been applicd practically from the inceps
tion of the business. That the employes have been faith-
ful to their trust is reflected by the

S

By Wircianm B, Fosrur
Dersgrar, Servier Department,
B Lod Panrde Neveors & Co D

establishment of the business, Regular
holidays were frequently celebrated an
tike manner, while Christmas was s
ally enbivencd by the distribution of
substandial rokeny beficeing che season, BEmplovment and
peneral personnel problems were not dithoult to solve
when the indusery was relavively small. When employes
became old or physically incapacitated, a personal knowl-
edge of material conditions provided

cminently suceessful progress of the
cunmipany, :

It is not so easy to determine how
chfc company, the emplover, hasmain-
tained its bargain because of the vari-
ous and scartered character of ity
tafluences. 8o it seems in order to
ascertain what accomplishmencs have
been made, and to acquite @ better
understanding of the motives and
purposes underlying the so-ealled
Industrial Relations Plans,

Approximately the first centuey of
the company's existeace was marked
by slow but sound development of the
busingss. The character of its opeta-
tonsand the demand for its products
calledforarelatively small invesement
and a proportionately small operating
fOE_CC. Under these conditions, owner-
ship and management were centered
1 g few individuals who could and
did maiorain intimate personal con-

Symbols of Service

Every duPontemploye may earn
the right to wear a service pin.
Itisa badge of distinction.

A plain green gold pin bearing
the du Pont oval is awarded for
five years” service; for ten vears'
service the award is a pin with
one gold stary for fifteen years'
service, a pinwith two geld stars,
and for twenty years® servite, @
pin with three gold stars. -

The coveted twenty-five yvear pin

shown here is of white gold, set

with fourdiamonds. It becomes
the employe’s property.

the medium for adjustment either in
the iine of modified duties or in such
zid 25 larer came to be provided forin
pension plans,

The past goarcer-century has wig-
ressed a change inthe mechods of fur-
thering industrial relations in the
do Pont Company, This change was
brought about primarity by the facr
that a pumber of small industeies de-
veloped into a relatively large corpo-
fation with miagy varied interests.
The attendant need for enlarged capi-
tal fnvestment and increased superyi-
sion brought abeut a condition where
now the term Temployer’ veally rep-
fesents a composite of a large number
of srockholderowners and am in-
volved managing organization, while
the term “emplove” represents many
thousands of skilled and unskilled
producersin plantsfromcoast tocoast.
Intimate personal contacts are no

tflcts with thie workers. In face, they
lived in homes provided by the company at nominal reat-
als and in close proximity to each other.

In the daily operations of the mills, safery was a prime
canmstdération. Owaners and operators shared equally the
hazards of powder-makiog. Indeed, it was an carly rule
that any new building or operation should be put into
service by the owners themsclves to insure, so far as pos-
sible; that no ertor in constfuction or other oversight
would needlessly expose employes to extra hazard, When
an occasional accident dnvolved injury or death to em-
ploves, if was standard practice to supply the best avail-
able medical and surgical aid in the case of injuries; suitable
care of the dead, and sympathetic personal and material
assistance to dependents.

Social activities of those times were frequently enjoved
by employes and employers alike. These occasionally took
?he form of anniversary picnics, notable among these be-
ng the celebration of the hundredth anniversary of the

longer feasible or even possible, ver

it is perhaps more than ever essential to maintam em-
plove-employer relations at least in character with those
which previousty existed. With this purpose in mind,
plans and policies have been adopted by the corporation
from time to time as normal developments indicared their
justificarion. A beief outling of someé of them will indi-
cate the resemblance to former policies, with the addition
of new ideas intended to contribute to the general atis:
For the well-being of emploves, facilities have been
provided for medical examinations and trearments, and
recommendarions are made rodnyure the assignment of
individuals to-tasks for which they are physically fitzed.
Safery is a-constant objective. Individual operators are
wistrucred in the hazards of cheirwork, and engineering
ingenuity is taxed vodevise proper and safe apparatus and
appliances, One unit of the organizarion concentrates ity
efforts continually on accident prevention and on the
mechantcal means for ssfeguarding employes. Responsi-
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bilicy for the proper care of injured workers is faicly well
dehined by law in the several states. The company has
abways been glad ro conform to reasonable legislavion of
thischaracterand, indeed, roexceed thestricelegal require-
mients by che prm’nmﬂ of resident medical staffs, firse-
zid hz.)iaplt.l s and liberul financial aid.

Thecommuaityifecfalarge percentage of employes 13
mow determined, to considerable exrent, by the increased
fucilities which the normal growth of the country pro-
vides, A number of the company’s ac-
tivities, however, require more or less
isolated Iocations. Inthese cases it ig
custeapary o provide for che comfore
able howsing of emploves and their
families 1o suitable dwellings,  Fre-
quently enure villages are established
eitherat the beginning of 2 new opera-
tion o during the normal coutse of its
development. In such villages will be
tound also boarding-houses for aomar-
sied emaploves, community stores, club
Bouses, athletic getunds and bther fa-
citities. Dwelling renals are ahour
suthcient fo provide for their proper
upkesp. Stores and ‘boarding-houses
atre pperated substantially drcost. The
company does not aim to profic friém
these activities, In connecrion with the day-ro-day prob-
lems aeising in works operations, there has been main-
tained a poliey of free intercourse bevween the men and
the management. Av some of the larger plants has been
escablished a system of works. councils.  These provide
for the regular periodic-consideration of such. problems
by chosen representativesof the works employes, onthe
one hand, and sclected representatives of the gompany
an the orher.

To encourage the constant betteriment of the financial
statiding of employes—aside from the maintevance of
equitable wige rates—the company has adopred the fol-
Iowing Industrial Relations Plans:

Pensians. These are desipoed to aid emploves who, atrer
a reasonable period of satisfactory service, become physt-
Cdihf or mentaily iocapacivated for normal duties. This
plan provides for 2 monthly pension, the amount of which
5 dewermined by lengehe of service and vate of pay atthe
time of rétirefiient.

During approximatcly owenty-three years since this
planhas been in effect, a toral of 831 employes have been
pensivned ) gyo are living at the presenr time. Paymonts
are made from areserve fund wluch At present contains a
rotal of 58,250,000, and is being augmented monthly,

Growp Twsoranes, Thiz phin providey for a quickly
available income to cmployes’ families in the event of
dearh of an employé or permanenc disability before the
age of sixey. The policy represenrs a value of Stone afrer
six months service, and increases by $roo cach vear uneil
atoral of Srqac iy reached av theend of Gve vears” emplov-
ment, Thisinsurance is provided without cost toemployes.

Fhe first du Pofit fowder il worr Wik
mrington, where men ol manaelement
s Fretor _fwf.:nna% Cofdan . guery dc.;y

48

Theplanhasbeeninéfectabout eight years, during which
there have been puad yogy claiis amountiog to $971,980.

Sutary Alforwrnt dpywpance. To supplenigny the gronp
insurance plan, this one comprises an arrangement
wherehy emiploves may apply for addicdonal insurance
at standard rates, regardless of occupation and usually
with only asimple form of medical examination. Pres
miaimn pa vinents are arranged for by monthly deduction
from wagesorsalary. Thisplay bas beenia effece shightdy
more than one and 4 half vears, Ap:
proximarely 7 per cent of the ol
mumber of c,mpioms. cariy $5.078,016
in insurance.

Sroek Drvestmens. An opportunity 1s
offered under this plan for emploves to
beeome sharcholders in. the du Pont
Cobipany. Debéntaté stock has been
offered annually avapproximately mar-
ketvaluewith che privilegeof paviment
b¥ means of 2 monthly deduction from
wages or salary, if desived. Approsi-
siarely w7000 shares of stock have been
acquired by &:mp}mm in-elis way,

S:r‘mgf This plan is duzgm,d for

mploves who. can save only a small
amount ata time and who may need 1o
draw on such savings for emergencics;
also o assist employes in stareing a fund for permanent
invesoment. Deposits may be made through deductions
fromowages or salary o amouts as small as $i.00 a
month. Interese ar six percent {s paid semi-ananally.

Bemsfirs. Uader chis plan provision iz made for needed
relief-in the form of fimancial assistance to the following
classes: {A) Eraployes who, through sickness or other
non-occupacional causes, become cither physically or
mentatly incapable of performing their duties; (B) em-
ploves who are injured or disabled in the performance of
their duties by accident or occupational disease arising
aut of their worke (C) acvual depeadents of deceased em-
ploves of the compaoy who lose their lives in the per-
formance of theirduties.

Eligibilivy for Class A benelits is predicated on fifseen
years or moreof service, where incapacity resules through
no fault of the emplove. Class B and Clase C benefits
operate in conjunction with compensation laws but
make Faecher assistance possible,

The sentimental atrachment which results from con-
tinued association in a mutual interest finds expression in
the wward of du Pouot service ping, which are described
more fully-on the preceding page:

In shorr, the Induserial Reladions Plans represent
the efforts of the stockholdersowners o manifest their
interest in the well- bmng and prospericy of a large and
scattered group of employes. With close personal contacis
between executives and other workers no longer possible,
thesé plans indicate 4 sincere desive to maintain the sume
mutuality of inrerest thar has coneributed so largely to
thé subcess of the coipany during the past 125 years,




aUl PONT

E. I. bu PONT DE NEMOURS & Co.. INC.

WILMINGTON

All Inquiries Regarding du Pont Products Should Be Addressed to the Company

ACIDS AND
HEAVY CHEMICALS
Aecids, alums and miscellaneous
heavy chemical products.
Philadelphia, Pa.
35th & Gray's Ferry Rd.
Newark, N. J., 256 Vanderpool St.
AMMONIA
Aunhydrous and Aqua Ammonia.
Lazote, Incorporated
Du Pont Bldg., Wilmington, Del.
CELLOPHANE
Du Pont Gellophane Company, Inc.
New York, N. Y., 40 \\'. 40th St.
Chicago, Il1., Railway lixchange Bldg.
Michigan Ave. and Jackson Blvd.
San Francisco, Calif.
3allour Bldg., 351 California St.
CHEMICAL PRODUCTS
Brouse  powders, collodion, household
cement, leather belling cements, Duco,
No. 7 Duco Polish, No. 7 Auto Top
Finish, No. 7 Nickel Palish, pyroxylin
lacquers and enamels, split and patent
leathor  solutions and other  pyroxylin
preparations and solvents.
Boston, Mass., [iverett Station 49
Chicago, I11., 2100 Elston Ave.
Detroit, Mich., General Motors Bldg.
Fling, Mich.
Parlin, N. J.
San Francisco, Calif., 509 Mission St.
DYESTUFFS
Dyestuffs and dyestufl intermediates.
Ruhber chemicals and sced disinfectants.
Boston, Mass., 274 Franklin St.
Charlotte, N. C., 232 W. First St.
Chicago, I11., 111 Union Trust Bldg.
New York, N. Y., 8 Thomas St.
Philadelphia, Pa., 126 S, Front St.
Providence, R. I.
709 Hospital Trust Bldg.
San Francisco, Calif., 509 Nission St.
Bombay, India, Jacob Sassoon Bldg.
Rampart Row, I’. O. Box No. 1010
Kobe, Japan
No. 88 Nakamachi-Dori
I>. O. Box No. 384
Hankow, China
No. 23 Tung Ting Road
Shanghai, China
Robert Dollar Bldg.
3 Cauton Rd., P. O. Box No. 393
Tientsin, China, 52 Taku Road

General Executive Offices

MOTION PICTURE FILM
Positive and Negative.
Du Pont-Pathé Film
Manufacturing Corp.
New York City, 35 West 43th St.

EXPLOSIVES
Lxplosives for all industrial, agricultural,
military and sporting uses.

Birmingham, Ala.

601 Brown-Marx Bldg.

Boston, Mass., Harvey Building,

Chauncey & Bedford Sts.
Chicago, IlIl., 1814 McCormick Bldg.
Denver, Colo., 4006 Ideal Bldg.
Duluth, Minn., llartley Bldg.

742 k. Sll]n'l‘i(ll‘ St
Huntington, W. Va.

Suite 1004 Union Bank Bldg.
Joplin, Mo., 816 Joplin Nat'l Bank

Bldg.

Juneau, Alaska, . O. Box No. 231
Kansas City, Mo., 225 Scarritt Bldg.
Miami, Florida, 305 Clark Bldg.

343 S. W. North River Drive
New York, N. Y., Graybar Bldg.

420 lLexington Ave.

Pittsburgh, Pa., I'ulton Blda.
Portland, Ore.

Northwestern National Bank DBldg.
St. Louis, Mo.

17th Floor, Arcade Bldg.

San Francisco, Calif.
Suite 403 Balfour Bldg.
351 California St.

Seacde, Wash. .

[loge Bldg., 2d Ave. & Cherry St
Sceranton, Pa., 710 Traders Bank Bldg.
Spokane, Wash.

721-22 Old National Bank Bldg.

Riverside Ave. & Stevens St
Springfield, Iil., 716 Reisch Bldg.
Wilkes-Barre, Pa.

728 Second National Bank Bldg.

FABRIKOID

Fabrikoid for auto and furniture uphol-

stery; uuln?n/;/u'n_q. bookbinding, luggage,

novelties, ete. Tontine Washable Window
Shade Cloth.

Newburgh, N. Y.

San Francisco, Calif., 509 Mission St.

RUBBER PRODUCTS
Pontop for aulo tops and curtains. Rain-
coal fabrics, pum rubber, Rug Anchor.
Ventube for mine ventilation. All Pinds

of rubberproofing.
Fairfield, Conn.
San Francisco, Calif., 569 Mission St.

DELAWARE

the Nearest Office

RAYON
Du Pont Rayon Company, Inc.

P. O. Station B, Buffalo, N. Y.
Greensboro, N. C.

708 Jefferson-Standard Bldg.
Greenville, S. C., 408 Woodside Bldg.
New York, N. Y., 132 Madison Ave.
0O1d Hickory, Davidson Co., Tenn.
Philadelphia, Pa.

1209 Land Title Bldg.

Providence, R. I., 937 Rhode Island

Hospital Trust Building
Reading, Pa., 31 N. 6th St.

San Francisco, Calif., 569 Mission St.

LITHOPONE, DRY
COLORS & PIGMENTS
Proaucts for painl, ink, oilcloth, linolewn,
rubber and other industries.

Boston, Mass., Everett Station 49

Chicago, Ill., 2100 Elston Ave.
Cleveland, Ohio
876 Union Trust Bldg.
Los Angeles, Calif.
Citizens” \Warchouse
1004 Atlantic St.
Newark, N. J., 250 Vanderpool St.
Philadelphia, Pa.
3500 Giray’s Ferry Rd.
PAINTS, VARNISIHIES,
DUCO (FOR HOMLE USE)
A complete line of paint and varnish prod-
ucts for all home and industrial uses
Boston, Mass., Everett Station 49
Chicago, Ill., 2100 Elston Ave.
Newark, N. J., 256 Vanderpool St.
New York, N. Y., 21 E, 40th St.
PhLiladelphia, Pa.
Public Ledger Bldg.
Independence Square
San Francisco, Calif., 569 Nission St.

PYRALIN AND VISCOLOID
Pyralin—Arlington, N. J.
Viscoloid—Lcominster, Mass.
Pyralin tiletware of Awmber, Pearl, Shell
and fvory and combinations of thesecolors.
Novelty and transparent sheeting, rods ,
tubesand beading. Also Cleanable Collars.
Boston, Mass., Harvey Bldg.

32 Chauncey St.

Chicago, Ill., North American Bldg.
New Yeork, N. Y., 330 5th Ave.

San Francisco, Calif., 569 Mission St.
PACIFIC NOVELTY DIVISION
Toys, rattles, infant sets, hair ornaments.

New York, N. Y., 330 5th Ave.

When you are in Atlantic City, New Jersey.
Visit the Du Pont Products Exhibit. at 1121 Boardiwalk
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Time was when du Pont advertisements were neatly framed and sent to dealers for display on the walls of their stores. Theone illustrated
here is a reproduction from a steel engraving made about seventy-five years ago
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