Tebruaxy 12, 1835.

20; SXECUTIVE COMMITTSE

PROM: CHIMICAL DEPARTKINT - DIRKCTOR¥.- -

In accordancs with yeur suggestion recently paased on
to me "shad the Chemieal Department be advised that the Executivs
Cowmittes would like to have an ennual repory from them along the
lines indicated in the third paragraph* of the Chemical Pepart-
mend’ s transaltting letter of ¥arch 10%h "but in much more con-
denged fom®, I am at¥aching hereto & brief report of the activi-
tiea of the Chemical Depariment during the yeax 1524. 1 have omit-
ted from thils report, in so far es possible, cheamical termineology,
with 2 visw to making the repord mors readable without sny sacri-
iice in oclarity.

in offort has Deen made to show the monetary returns
resulting from the work, where it has been possible to make gome
s0rt of an sstimate 0f these rsturns, vut in mumerous cases such
an estimats is impowsible. For example; how shall we get a figure
on the value of an lmportant ingredient of Duco? Such ingredients
have bsen syntheslzed by the Chemical Department, bul it may da -

‘argued that 1f the Chemioal Depariment had not found these matar-

iala, some other maberials might have been found which would gexve
the zsme purpose. Sueh an argument doeg not alter the faot that -
in meny cases ths work of the Chemlocal Depariment has resulted 1n
important contribulions to the list of ths Company's producis, but
such contributlons have taken the direction of al¥arations of existi-
ing formulae or the discovery of produots, or processes for pro-.
é¢uelng products, which are ewsentisl ingredients in the finighed
erticles offersd for gale. I have in nind particularly resulis
obtained 1n connection with finlshes of various types.

It chould be pointed out that the clagsifloation of some
of thess pieces of -work, such, Iox example, ss the activities of the
Chemical Depariment in sexnection with the Sulphurio iecid Commitiee;
o? those involving general sulpburioc aeld studles; or vise and audit
woxk; or chemiocal control work, do nod fall entirely under any one
0f the headings, “Direot Savings’, "Indirect Savings*, or "ualiily
Inprovement®, since ths results of the work sometimee dring about
improvemen® in guality and agailn result in indirect savings. In
iact, st timea the work resultg in very direct savings, as, for .
example, the improvemens of the purification trein in our sulpaurie
aoid plands, with a view to deoreasing the number of ragenexations
of our contaét mass which msy be neoessary, as well ps with o view
to improving the gensral average convergion. These are eéxactly the
results wbioch have been aimed ad in conneotlion with gsome of our sul-
phuric acid work during 1934, and there 1s svery prospeot that
success will bs Tealiged.

-
I am by no mesns Ainsensible of the fact that by far the
largsr nroportion of the work carried out by the central Chemical
Department for the various indugtirial depariments, not oaly slong
consulting linses but along research lines as w¥ell, has not resultef

in gtrixing ndvances in the art nor has it led to the devslopment /4

a product or provess likely to yleld a net profit - of hundreds °£5/

J
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thousands of dollars o ysar. It has viten been argued that

tha cenbral Chemlosl Jepartment ought o devote a great deal

of attention %o the development oI radiocally new things, and

it hing besn mggested that it 18 perhaps o mlgsake to hnve thia
devartment do so miok work of the present nature. It showld be
borae in mind, however, thabk pretty complete familiarity with

the processes and producis of an industrial iine is nscessary

in order that intelligent and really produotive oconsiderstion

may be given to guesiions involving xradical impruvements oxr
depariturss from the producths comprised in the present linee of
industry. I do not belleve that it would be possibls for a
central Chemioal Departaent to produce the desired zesults 17

the dspariment were agtually divoxoed from the great mass of

work ¥aioh 1% now carries oub fox the various industrial depart-
menia, set off to oune side nnd, in o nanner of gpesking, dirzeoted
ts "invent seme good, big, profitabls things®. Ths. intimate

touoh with -the various indusirial lines of tde Company is, to

my mind, absolutely indispensable Tor your central Chemiosl
Dopartuent.. On the other hand, I Tecognize that we ars, just

now, 5o complstely tied up with woxk for the various demariments,
that thers ia available nelther personnel nor time o undexriake
work slong any very radioally new lines. I vlan, aa oconditlions
make it posmible, to provide the necessary sleck in the depari-—
men% to enable the depariment to give conslderaklon o =zons
radically. new things, 1.4., new so Tar as the Coumpahy's present
nemfacturing l1ines are conosrxned. In order to do thia econom=
ically, however, 1% muet be done carefully, and, especlally, the
men delagated to the =ork msk.be carefully seleocted. 1 have in
mind astention Lo suoh problems. 2s syntneils .resins to nervs.am’
subetiintes 2or Pyralin windoy shesbing. - I cite this particular
example beosurs I wish o make anothar poink in ihis connection,
Should work of thia nature be succassful, (either within the duPont
Company or ontside of the Company), immediabe conslideration of the-
effect uvonm jrlington's business is involved. 1t, therefors, .
spems logical at the swne time to- girs considerable attentlen to .
the question of so altering Axlington's produqts that »ider flslds
of useinlness may be found for them because of lmprovsd properiies,
and ves confining the alterations to euoh davslopments as may net
preclude gontimation of the. semufaciurxe in he present equlpment.
It chould be racognized that ths gquestion of the dsvelopment of -
any new DrYosess OF produos has. many angles. : i

. I ghould 1ike to 24d thad when one of our research- staff
ie called upon te devslop sowething radicslly new, »e do not hedge
him about and weigh bim down with the consgldsration of all the
varions angles of the problsem.  Jtherwlase, he might never get for-
ward with the 7orkx. It is desirable, however,.that within the de—J
partment the necessary perspective be evailable: - _ ‘

Iin an attsmpt io clarity this questlon of the value in
dollars snd cents of the Chemioal Department's wexk, 1 havs olassi-
fled all ths subjscts to which re gave any considsrable sttention
during 1924 on the Yollowing basls:- - Croup 1 - York underigken

with nrospsota of dirsot savings; research woxk wholly or practlocally

complete. Growp .3 - As group 1, exospt ressarch work 13 incomplele.

Group 3 - Indireod savings, uos estlmeted in dollars and cents.. Thise
group includes nl30 mew processes involving potentisl profits rather

than savings. Oroup 4 - Investigations simed at improvsment in
quality.

4 brief and rather sketohy summary of the work of the

osntral Chemical Department during 1934 follows, arranged in sccord-

anoe with the foregolng captlons.

s b e’
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GROUD 1

Alum Manufaotburs

Congo Zater Manufaocture

High Slllca Barytes as
Source of Blagk Agh

Liguid 80 Hamufacturs

dolvend hecovery — lewburgh

Solvent Recovary - Tetra Ethyl Lead
gtrontium Nitxate Procegs Revislon
gtudy of Paulsboro ag zeparate unit
Zine lLiguor Purification

fhite Lead - Continnous Reel

arouy 2

Alumina Hydrate Nanufacture
Base Varnish

bry Colors (Yellows)
Egter Gum
Uxidation of Ammonia

Gxoup 3
Crypiox Sodiue Cyanide
Coxe Cil Slow-burping Pyroxylin Plastiecas
Butyl Alcohol Syntheiic Ammonia

Sonthern Llsetro-themieal
Company's Sult
Glyoverine by Ferasnsakion

Sulphurie Aoid Copmities
Joneral Sulphuric Acid Studles
Calvert Process

Lithovons Patent Situstion Tribromanilin
Prads Proocess
GROUP 4

Basis Alum

Baslie 011 Study

Ethyl Celluloae

Gold Sesal Lithopone Improvement
Flintflex

Green Geal Lithopone
Daseriorailern of TabriXxoid

Inproyemant of Automobile Finish
Premiex N1

softemers for Cyroxylina

Rubbez Top Varalgh

Sper Yaraish

Ritrocsllunlose in Varnighes

" New Exploasives

Visé and Audis Woxk

It has been our habi$, year by year, to point ouk that in
those cazes whare an effort has Desn nade to ésdimate the aotusl
value of the work of the Chemical Department in texms of Qollara
saved or earned, the sentral Chemiocnl Deparitmeng disclaims any ds-

sire to clalm all thé oredls for these savings.

It musy be por-

feosly obvious that he remlim that have besn obbtained are realized
only through the joins effors and complste oooperation of all the

intersated departsents.

Cexiainly the redusiion %o marnufacturing

practice by the interssted industrial deparitment im as esaéntisl zs
the puggestion of the idea and the prelininazy lavorstory and semi~
works dsyelopmens whish may De carried ous in the Chemical Lepartment.

gROUP 1

Alum haaufaciursi~

1934 Expenditure — §£3,540.84.

Congo Ester Yanufacture:-

1934 Sxpenditurs - §$8,048.83.
saoving ap resultd of this work now complate - 519,000.

Savings - %14,000 per snnum.

Indicated pogsible yearly
Ses Exhibit Yo.

High Bilica Earytes ag Sourcs of Alack Asgh:-

1934 Expenditure - 33,B801.80.

Probable savings, total

0% Hewark and Philadelpbla possibilities - 388,000 per snnum.

289 Exhiblit ¥o. 3.
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Liguld 20, Ystufaqimze:=

1934 Expenditure - §844.56. ‘Thia plant continued to
be opsrated throughoub 1834, having a total produstion of 7¢3,000
1bs. ¥roduotion in 1933 was 486,500 1bs., making a total produc-
tlon from Fsbruary 1923 to-date of 1,188,500 1bs. uring thin
same period thare was purchased outeida 840,000 1bs. at an sverags
vrioe, deliversd, of 4.61d par 1d. 3Fhen tis sulphur dioxids vlans
mas flrst buils, the Company was paying 8.108 per 1b., delivered.
It seems rsasonabla to oconoluds that ths average prics was lower
over the naried of the operation of the plani dus to fha faoht that
our supplliers knew well of tha exlatence of our plant and that we
would not stand for exorbisant priess. Thim is boxne out by the
tendeney of the price of purchased zas to fall still lower.
Savings {(last thrse momthe of 1834 only are inoluded) - 10,805
total. 3See Exhibit Ne. 3.

30lvand R - 7 [

1884 Expenditure - 3853.47. Savings - $100,000 psz
gamua. See Ixhiblt Ho. 4.

Solve: oV - tra Tt -

1324 Zxpendltere - $3,376.58. (Reeovery wystem pud into
opernsion in November or December, 1934.) Sarvings indiocated -
£300 to 3500 per day. I3 should be added that the measurement of
e5hyl dromside losses indiostes the escape of 2 quantity equivsient
to zors than 31,000 a dey. Only partial racovery possibla.

Per annum paying may be anywhare betwssn 375,000 and $1900,000.

3% % Aty — -

1924 Expendliture - £3,780.51. Indionted savings -
318,000 to 380,000 per anmm. See BExhidis No. b.

Study of Paulsboxro um Jeparste Unid-

1924 Expenditure - {1,188.27. Vied and sudit work Was
conoexned with the economios of chamber smulphuric masufaoture at
Paulaboro, snd insidentally involved a study of the manufacture
of atrontinm nitrate nnd hydrachloris zeid at Paaleboro. Thile
rost of the recommammdations involved were tadled for furthsar inves—
tization, I um informed thal, ns & result of tais iuvestigation,
Paulstore was made a sub-division of tha Philladelohia Works, which
¥y. Senssh tells me is paving them {3,000 perx vonth, or $38,000

parT yest.

zine Lignox Purific (03 ¥ ek

1934 Expenditure - §3,530.41. Indloated savings {(zino at
.0554 par pound) 349,000 per amnum. Ses Zxhibit No. 8.

dhite f = Conbiny -

1934 Expenditure ~ £5,613.15. Indicated savings - 30% on
invastment of 3130,000. Vslue in conneotion with negotiations with

e
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I}atignal Lead Company certain but indeterzinate. Ssa Exhibis
A"o' .

GRCUP 3

Aluming Hydrass NMamfaoture;=

1924 Expanditure - $2,501.84. 9tudy made of mamafae
of color makers' nlumina hydrate suscessful J deternining f:ott:::
cepentisl to production of transparent produod, snd mat remls
in very considerable improvement in mewxfastu¥ing nrocees. oo
aarly to satimade amouns. )

linge Vn: -

1934 Dxpenditure -~ §$3,463.63. Goal of siuwdy; Teplace-
ment of duPont Company's varmish formalae, 5,000 in mamber, by
abou$ 35 formulae. Resadk; redustiom of stoock, uase of largsr
manufasiuring vnits (varnish ketiles), greater case of dontrol,
lmorovement in quality of finlghed product, cerrelation of work
of tha different plants. ’

Trlus of wozk; OCerbsaln but indeterminsie in amount
until we bave resulie on reduwotion of ¢toeks.

Dry Golors (Yallows)s—

1984 Txpenditures - £10,020.44. Pomsible yearly savrings
indicated -~ §78,800. See Ixhibit Wo. 1l.

x -

: 1534 Zxpepditure — $1,074.94. A laboratory siudy has
been made demomstrating ths possidility of producing our own
entor gum from glycerine and rxosin. The study wss 50 conducted
a3 to- show the Desi conditlons for production from the pelnt of
view of cheapnass snd ease of operation as well am quality of
product. 22 s zewuls, the prooess is now zeady for semi-plant
neale developmens. The invesvigabtion showed the poseidlliby of
a considarable saving in cost couplsd with =n lnorssee in Guallty.
Tndicassd navings srs the differenve bvetween tha marked nrice,
which 18 aboud 104 par pound, and our cos: of wmamifaoturs, which
w11l be 7-84 per pound, muliiplied by the munbex of pounds which
1t may bs found possible to use. Ester gum conspmpilon Iigures
Zfor four duPont varnish plants for first half of 1934 wexe 81,288
sounds. COp the basls of 122,500 vounds z 7ear, our suving would,
thersfore, be 13300 s yesr. Ses Zxhidblt 38.

Cxidation of pmmoniape

1834 Expenditure ~ $10,860.03. Savings;~ in conneotion
71th empll unit insbtalled st Philadelphis fox productlion of oxides
of nitrogen for the chamber prooess; eleo, single uni{ plant jusd

B
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gtarted at Repauno, oapmoity 5,000 1be. 1004 HNO, per day
(delivered as 504 20id, howevsr) ab o saving of closs to 1/34
a2 pound; slse, extension of prooess for oxidation of ammonia
to produce nitrie 20id to take ocars of Company's general
rsquirenents; alge, development of iumprovad equipment for
rasisfance to dilu¥e H¥O,. The foregoing results are tangibvle
enocugh, bu$ can soareely be assigned z monetary value st thia
time, Zes Txhibis ¥o. 9.

GROUP 3
gryoioxs=

1984 sxpsnditure - £3,407.09, This pigmant can be
made in Gold Heal lithopone equipment. 1t oan bes ed as 8
mnodifled (old Sesml lithopone, owing its inoreased hiding power
to n considerable lncrease la its zinosulphide contend. 2Jingle
small lod msde on zeMli-worka 50218 geve satisfastory rssults
28 to color and atrength. Becanse of potential competition of
Titanox, the produst is vary interesting. I muccesaful in
yatiing 1% eeross, will be fine monsy-maker. See Exhidi3 Fo. 10.

QO;! ﬂj} ”.‘

1924 Txpenditure - §3,089.47. Work mwseessinl in develop-
ing nbous 5O raw maberisl combinabions from 200 raw matsrials avall-
able, any om# of tha 50 being more efflcient tham lingeed 0il which
1s used a% present. Ultimate value of work depends upen amount of
produos mammfashared, and quality of material meleotsd to muxked.

1834 Expenditure ~ 313, ,741.48. Work on this mdjecs
cepsed in June, upen complebion of satsisfastory prrangements with
Comuezsinl Solvents Ceorporation. Expsnditures wers wostly in conneo-
tion vith patens situation, and thiag infermatien was useful iz con-
neciion with negotiztion of conkrsed with Commerslsl colvenis. Zome
expariasntal work was oarried out om our proosss for making dutyl
aloohol »nd acstone from molawses. Commexrclal Solvents' procass
iuvolvss com am raw nsterial.

Zout ! 9 =

1934 Trpenditure ~ £1,284.85. wch time gpent in
ansisting lawyers in comnsotion with Duke Suil. Repmuno experimental
tower nlisrsd and very useful resulis obtalned in connection with
aotual demonstration of proosss. Qur lawyers' drief in this oase
thoroughly reviswed, certain inconsistanoies removed, snd certain
points emphasized vhioh had not, perhaps, been zufficiently drought
ous. Yonetary value of Chemloal Devartment's work on this matter
I believa to L@ very large. 1% should ba btorme in mind thas, astnu-
rally emough, both the lawysrs and the experis whom We employad wers

o
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completely ignorant of the technical details invelved

and had to
b8 sdusatad. Wuch work dons by us in this comnsotion. Also much
g;c:ﬁw::rgutimny for our side of the case ob%ained as result

Glycerine by Fermentatien =

1934 Zxpenditure - §30,813,30. Eight laree runs

msde at Peoria. Thess runs wers all made wuﬁh the afm lot :;“
molasses, The ;Irhlrh wers lower than aversge snd balow what we
2:3;1!980*;6-1 t znu guztb;:‘ demonatrated that the oxpected Te~

es of glyoerine from Bpray tower were not ob ]
when a weighed amouns of pure digntZd glycexrins was puﬁgrgug;m
the epray tower. Indications that changes in design or material
of construction in epray tower would be neoessary. further 83
perimental work in the laboratory carried on in labtter paxt of
Jour. Romsors for spray tower desomposiiions probably losated.
Seems liksly that spray tower yields oan be much improved by cer-
tain changes. Improvement of yields obtalned from molasses, nor~
mally giving low glycerine, s$ill problemasical, However, ths
process nmight be profitabls on bugn of improved apray towex yielda
1f we obtained only the averags yleld of glycerina and of sloobol
whioch our full works scals ruas have showmn to date.

Lithepona Patant Situation:-

1824 Expenditure ~ $5,183.59. Propoasd methodm of
dafanse pgainat threatened suit by New Jersey Zino Company have
been devized snd tested, and much data bas been odtained bearing
on the validity of the olaims of the Few Jersey zino patenis.
Prior art samples of great potential value have been wncoyered,
and their suthenticity estanlished. A mumber of statements made
in New Jersey zinc Cowpany's patents have been checked sxperimentally,
A% n whole, 1 am »ell satisfied with the results of the nork, bu¥ it
poams to me 1itdle can be sald about the indirsok ssvings. %2 are
expecsing 0 he involved in an inafringswent osull, and we are taking
active sieps to prepare ourselyes for defense. Ceriainly, 1Z we axe

successful, the savings will be large.

Pratt Process -

1924 Expenditurs - $2,283.,53. The expenditures in ques-
tion were not concerned molsly with an investigation of the Pratt
process, but wexe also conceraed with an attempt to apoly waler dis-
persions of rubber at Fairfield in conneetion with thehanufacture
of rubber sutomodile top material. Mr. Pratt gave his personal
aspiastance in some 0f these experinmentis. The sxperimenta werd dlo-
continued because they gavs little promize of definits savinga 2b
that time. At present there is no imzmediate prospect of nater :}i's.
persions of ruboer proving usaful in conneotion with the Company'‘s

producta.

godium Qyanide ;-

19234 Expenditure - 52,879.00. By far the greater por-
tion of thin exoendlsure mes in connection Sith the dsteraination
of the valus of the by-product carbon produced from our cyanide pro-
coss. It was indicated that thias by-producd would probadly be quite
valueble. .

The process was published snd elicited axoandingly favor-

won
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able comment in the technical journals, both in the United
SYabew and England. The general tenor of the comments was to
the effect that the procsss reflected great oxedit upon the
ingenuity ank resourcefulness of the duPont Comomny.

W= -

1924 Zxpenditure ~ $1,613.40. Radio panel maberial
affords proZitable outlet for Pyraiin. Non-#¥lem formmlam -
trieresyl phosphate and gypsun combdinstion - covered Ly patent
omed by O#llulodd Jompsny. We have devsloped Zox Ariinglon
pagisZantery cliernaie formias. Have 2lso fuwrnished Legal
Depariaent information in comneotion with patent validity inveg-
tig;ﬁion. Work indlgpensable and known to be of consideravule
valus.

Sonk : -

1924 Txpenditurs - §16,387.03. Prier to formatlom
of Lazote, Incoxporabed, experimamial mork was oarxied on ad ihe
Station on hydrogen preduotion, as well as paimmt studies mnd
cost stndles, znd cerbain experimental work om dedsxils conneoted
with Clauds process. Baginning with Septenbex, Temllts of work
covered direosly by Lasobe reports and Experimensnl Stationm per-
sonne)l transferzsd to Lazets. This wozk 1e¢ indispensabls in con~
nection with the development of the mamfszoture of mynthstic

axnmonin.

Sulshurie Acid Uomaitteers

Expanditures in thils comneotion not definisely segregated.
Pars of one man's time. Much valuabls work nocomplished in cooxrdin-
a3ing information and experience on contand pulphuriec npid mamfao-
turs anong various departzents of the duPond Compsny, as well as in
apvlying Taluable information OR¥ained froa visiis to oniside
planks. Result; Izprovement in design and operation of dupork
Plantse. Considserable improvements are Deing realized in thie
connectloen,

Genezal Sulshurio Acld Stuflem:-.

Cxpandituzes in this conngction nos segregated. Part of
two men's tine. Resuldy Changss in dssign and arrangsment of
Comwoany's sulphurie aold plaants at Barkadale, duPont, Louviezs,
and suggestions ia conneoiion with the plant of ths South Angrican
Z3plonives Company. Cooperated with Engindering Depariment in
connestion with design of consant plant for the JTennessee Japper
Company and for the Pennsylvania Sal% Company. Bmall amount of
fundamental work done in labowvatory. Perfeotly definiie Tesulia

Obtained of undoubbed value.

galys 3 =

1934 pxpenditure - $958.88. Investization (for the
Davelopment Department) of sn Tnglish process deallng with mazu-
facture of sloohols from carbon monoXide and hydrogen, and a
gecond prooess for manufasture of molded rudber artiocles by incor-
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poration of natural tudbber latex with flllers end wlcsnizing
agzsnss, emonstration of the mlcohol proeess dlsanpolntingly
inconclusive,  Rubber procesa not sufficiently attrective to
warraat our further interesi.

Tribromanilini—-

1328 Sxpenditure -;1,897.63. Ghemical nepartment
asxed to odtain certaln chemical information in conneotion with
a process suggesied by the Ethyl Gas Corporation for which duPont
Englaesering Tepariment has been ssied to vuild a plant. Ubject:-
7o relleva bromins shortage by rescovering bromine from sea water
s tridbromsnllin. Yields obtalned in the laboratory roughly
equivalend to betwssn 0.85 snd 1.0 pound of tribromanilia from
1800 sellons of ses watser. Hany slemenats of unsertainty involved.

GRQUP 4

Pagie Alumi-

1924 Zxpendltures ~ $995,38. Jbject:~Produotion of
basio zluminum sulphate superior to ordinary sluminum sulphate
fox mzter pauriflcation., Patent applicetion prepered; product
cen be manufaotured at lowsaxr cost thap ordinary alum. At present
thle Company sells about 13,000,000 pounds of alum ver year for
water purification purposes nt on average price of 21,30 per
hondred pounds.

Sasio il Studyi~-

1924 Expenditure - {2,093,.30. Cbjeets:~ (1) Develop-
nen% of oill intsrmedistes which can be comdined w»ith varmish pum
intermediates (to Lo developed in conmeotion with z2nother study)
to produce finlshed varnish formules; and (3) the stsndardizatlon
of asthodes of oil treatment. An ideal naint o1l will be ope whioh
combines properiies of culick drying, maximum hardness and great
Surabillty.

£thy)l ¢elluloge:-

1924 Kxpenditurs - 38,598,33. Object:~ The develop-
ment of the posribilities 0f ethyl cellulonse aze a filp-forming
material for Hon-Flam film, 7thyl cellunlose also of intarsss
vecauze of possibilities of usefulness in arsificlsl sllk, Tuese,
Pyralin submtituts, and lnswlading material, Bzaslo patents to
Lilienfeld in hande of Ghemioal Foundation. Pxelusive licsuse
for uss of material in photogzaprhic film owned Dy Zeatman ¥odak
Co., #h9 havs also taken out a number of othar patenta on cellulosne
ethars. Potent nitustion ia being invemtigated, ¥ueh valagple
experinental informeiion obimliuned. zecsusd of the zitracilva
proserties of thle ceilulose derivative, ihe Llnveallgetion is

being eontinusd, in spite of the rother complicated ratent siiuetion,

wold teal Lithorone Improvemsnl:-

1924 Zzvenditure - $12,559.83., sttention davoted botih
to method of wenufaoture as carried on oi Hemark end to imdrovement
of nronerties of finished pliment. Tenglible resulis ovtalned:i-

g B

DUP150089415



Larze saving in zing consumpbinsa; better etendardization of wro-
cess of munuiscture; lmproved texiuvre; improved paint prinding
vronsriles,  Sy-product of inveetigeiion:- spsllestion of methods
for luproving vaint-mixing propertizs of lithopon® to gensral
improvenment of palat-mixing provertles of 211 our plym=nis.
Hesults In this comnection perfectly ¢efinlte und guiie promising.

Fllntflex:~

1324 Zxpendliurs - 43, 795,18, Objeoti- To develop
2 bexing sutomooile flaish of improvyed durability.  Sesul$:-
~& 3 rlaxible, tough, very durabls finish for zmulomobilas,
exiiibliinog supsrier anchorage ito meial venels, Flintilex apoeared
to be & very promialpg development, bud the popularisy of
g}r~drxing gpraying Juce led to disoontinuance of the work so
far za the ume of Flintflax as & top coat matsrial is concerned,
instesd, the unigue propsrties of Fliniflex sis nowy thd objeot
of study in oconnection with the development of improved under-
coating matarials to be used with Muco.

Flinsflex also under invessigation asz 2n insulating

varnlsh, ap well us an ingredlsen’ of formlae conizining nitro-
celluloas, :

Creen 3Seal Lithonone:-

1924 Zxpendidture -~ 4, 450,95, In Jazch w8 wers requested
oy the Pelnt Depariment to undertake o very considersple improvement
in the qualldy of ireen T2al lithopons, to be effecisd without impor-
tani changes in tha existing equivmens, the quality gasl being very
definliely s£et up by the Sales Divislon, The firet plént Tun
indiecated definitely that the desired cuality conld be odtained in
the Green #eal equlpment, ond runs madé in sugust produced a largse
zmount o plgmnent erunal to goal quality in svery r=speet. {Change
in nalas voliey deferrsd further development, lete in 1934,
however, the plant undsrteox further development, involving
souslica tlon of the results we hed ovimined.

petarioration of Fabrikoid:-

1934 Zupenditurs ~ 57,474.28. In this field we hava done
pionssr mork znd obtained poaitive end valuadle resuli=s. e have dis
coversd zroups of sudbstances which, when zdded in swall amounts to
the ingredlents of the Febrikold fila, inhibit the oxidation of the
vegetable oilo used as softenera, retard the development of raneidity
rnd the deterloration of the film, %Ze expeet to obtala valosble
petente on these dlscovaries; one preservative la row used by Newburg
in 211 Gark-colorsd goonds except bleck, anc santher in 211 It hi-
colored goods ilncluding whlte. Bleck gooda Lave never beer 28 bad a
white end colored poods. I3 i¢s safe io way that our Febrikeild is no
vracticolly free from rencldity, end thet tha keeping quallty of all.
¢nlorzd zooda has been very greatly impnroved. Improvement is ssepacia
nnitosavle in brown goods, onos the worat offendger., You will he
interestad in the fact that =n arrengament hes been made with Nobels
to uze our preservatives on 3 royaliy besis,
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Premior Hill:-

1934 Zzpenditure -~ 5668.78. This se-called "colloid
1ill", manufactured in England and deeigned fox very fine disin-
tegration and formasion of emulgions, has been lnvestigated by
us, both as to ity adaptability to the dye btusiness and ths palnt,
varnlsh and laequer business. Tangible and valuable results have
been obtained in connsoction with its use for a particular iine of
dyes, 29 well as in lithopone grinding.

Jo0fteners for Pyroxylin:-

1924 Expenditure - $3,003.83. We have carriad out
vloneer work during the pasd ssveral years on solvant softensxrs for
oyroxylin. Uefiniie and valuable zesulis have been obtailned. Dibu-
tyl phihalate, an important ingredient of Uuco, is one of the devel-
orments. 1 believe 1% is safs to may that Duco csnnot be satisfao.
torily nanufgoiured without golvsnt softeners, and our study of this
fleld hans been wos% ugeful to the company, and has given it a con-
siderable advantage in developlng a superior product. Another
softener whick we have developed ig gpoetyl lsurin, regularly used
at Yawburgh as » emall peresniage ingredient of certain jellies.
Certain naw pofteners have besn developed during ths vear, auch as
glycol tolyl ether laurxate, which is one of the mos$ inkeresting,
end several thousand pounds of synthetic, high-boiling softeners
bays been manufactored 2t the Station for use in plant experiments
at Tewdburgh and Parlin.

Pubber Top Vaynighi-

1924 Txpenditure - §705.83. The prodlem of z durable
finishing varnish for uge over rubbsr automoblls top matsrial is
of flrs% lmportanos in connection with the business of Falirfield.
The trend {0 closed cars has made inroads in the uge of the nmaierial
srdivarily used for open-car tops, necessitating attention to the
development of a type of finish for the closed~ear toy which gball
be very durable and rstain the neeesanry gloss. Thisz work was bae-
gun Usoember firsé, and no conclusions can he drawn as to the
orobabllity of successful resultis.

3par Varnigh;:-

1924 Expenditure - £3,290.67. Objeot:~ 'fhe dsvelopment
ol a spar varnish as good as the beet of our comvetitors' produois.
Hesulb:~ The besk competitive nroducts have bsen equalled in all
properties exodpt pgloss, and considerably grester dursbility has
been obtained. Results have bDesn turnsd over to the plant for ap-
plicatlion and the chemist tratined in the nork trengferred o
the plant.

Isprovement of Automobils Finigh:-

1924 Expenditurs - 210,535.88. Thia work, undsriaken
orizinally to izprove Flia%'s paint and varnigh lindés for auto fin-
ieh, chieily by the formulation of long oll baking enamels of great
durabllity, led tp much valuadle Informmation. For exampls, the devel
aent of o methed of processing Chinawood oll, thae design znd study o
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—em,

socelarated weathering test for paint and varaieh panels, informs~
tlon ag 0 the effeot of osrtain driers =nd pizments on the rate of
curlag or Arying of finishes, as well 23 upon durability, the effect
of certain fossil resins on the physical vroperties of the finish
in whioh they are incorporated, and other indigpsnsable information
of o similar chaTaoser.

ik o ) V'S i=

1334 sxpendliture - §5,3521.54. Definite reaults have
been obkained from the investigation of methods 7or incorporating
nitrocsliulose and othyl ocellulose in varnishes. The resulss obtained
in connsecklon with nitroosllulone zrs pariviculerly interesiing mma
are velieved to Le of great valune.

Hew Exolosivaps~

- 1924 Txpsnditure - $7,588.98. About £4,500 of these’
expenditures are direcily chargeadle to oux work on the developmen$
of new ingredients foxr flashless, non-hygrosmpis,. spoxaless powder.
Voxy tangible n2nd interesting-resulls hare Deen obiained. New products
have Deen devized whish sppear adapted to the purpozes 1n mind.
Pabtents have been applied for. It is possible ibat some new $tabiliz—
ing agents nmay 2lgo result from this stndy.

ki T

1924 gxpemditure -~ $14,738.18, The work comprised under
thia heading has been concerned with suoh matters as oontact swulphuric
201d, chamber sulpdurio avid, acetio aoid mamifeoturs, hydroohlozio
o01d manufsoture, sirontium nitrate, and various otheér studliea. Relex~
énss has alrendy besn made to some of the tangibls resulis of this woxk.
An inspeotion ol the Arlington plant ¥as made late in the year., There
is slso =ome general consuliing work, such as some sttention vhich we
hava bsen glving to the Fibersilk and Cellopoana operations, which
has been ftaxen oare of undar thig heading - Viad and Audit. Qertain
studlies 1n conneotien with the zscovery of spent 301d and with methods
of vigld asocounting and operation, pariisularly in sulphuxic acld marme
faoturs, have heen pala for out of thils agcouns.

The tosal amount of money spent by the Jhemioal Depariment
during the yeaxr 1934 wama §360,851.83. Of this smount the expenditure
of ¢33,545.33 shows an indlcated saving of £434,350 per zomim on
group 1 work, alene. It chomld further Le nointed out in this Comnecw
tion that while zome 0f the savings indicatsd sxrs 10% yed in fozrge,
1i%e the continuous lesd reel process, Others whioh arxe in foroe
indicats much larger returns during 1935 than the figures cited foz
1934, beczuse the 1934 figure covers only a few months' operation.
The liquld S04 provess is a notable exsmole in this conneotion, whers
the fizure cited ig 210,805, but the indicated 1835 saviag is
33,250, On the othex hand, it should be pointed out that the expen~
ditures by the Chemical Department on such things as the coniinuous
reel prooess do not give the whole story, beoauss the Engineering
Departmens has also been spending money on sxperizental vork in this
conneotion. Actually the only complete pleture ronld be a couplete
revort on the total expenditures involved, upon the completion of o
given plece of work snd the astual operation of a plant for a few
yearm, together with the plank investment involved and the profits or
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ssvings resllized. Obviously ouwr figuxres for savin\.g)s realized,
or eXxvstfed, and research axpenditures, wist only be taken os
an indigation of the value of the work of the Chemloal Depsriment

and no% as a profit and loss zhaeet,

The total of the individual accounts e¢ited in thig
repert ias $383,181.54. This fiiuxc: takes no sccount of expendi-
tures by the Ohemioal Department for a number of individusl depaxi-—
nenta vhers the axpenditures were made s¥ the direod regquess of the
depsrinent and the cost of ths work was billed oud directly to the
interasted departmens. Fozr example, there was 41,089 worth of
snalytisal work om nidxate of seda for ihs Purchasing Depariment;
§£3,640 woriy of work for the Enginesring Depariment; 73,389 fox
Osllulons Products Department; 51,851 for Explosirves Devartmani;
44,335 for Paint Departmend; Dyestuffs Departasnd, $1,753; $9,178
of misesllanesus producks; 515,674 for Lazots; §1,353 biiled
agalawh Grasselli Tor lithepone patens situstion invuu?um,
general work for company 1ot chargesbls againsé a speoifis incus—
trial department, $19,848; and many small pleces of vork cosding
two oxr thrse hundred dollaze: aplstcs. Thess to make up the
§75,000 ditfersnce bDeiwsen ihs toial expendl s of ths Chemitzl
Department foxr 1924 and the expendiiures 1semized in this repors.
It ig prodbadly nos worth while to go inio the detslls of these
expenditures in = repork o1 this natere where 50 maoh initeresting
and essea¥izl information in vonngotion with the most important
research woryk has alrsady been omidted.

Contimally inoreasing smounts of work have beesn raquesked
by the indusiyial depariments, though the individual tokals have
fluotuated. I beliove it is falr %o, say that the past Yasr hasp
mezked a Turiher advancs in the effisiency of the Depazritmeant. It
will be obviows from this yepoxs thas the work whioh has been oarrie
cus has been very conorete znd very Qsfiplisly aimed st rssulds of

valune %o the Company.

CHAS. M. A. OTINK,
CHEMICAL DIRSCTOR.

CHASE~11%
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EXYIBIY 80, 1.
CUHBZ0 E3TEIR -~  POGSILZLE SAVINGS,
(Zxpended 1924, - #8,048,83).

Consumption of Kauri Gum at Vernish
Plante during firsh 3 months of 1924:

Plant 1b, price cuentlty Yalue
Chicago 18¢ 3900 703.

60g 17000 20900 10200. 10903.
Fhilsdelphia 6-1/2¢ 1000 ' 1855,

1C4 1450 145,

43d 3C0 9350 338. 2336.
ZTyerett 43¢ 1800 7586.

- 150 27.

10¢ 550 35,

35-1/3d 3700 5000 715, 1533.
Total, all plants, for six months, 35180 14771,
Yesrly consumption oa six months basis 70500 29543,
tongo Ister 15¢ 70zC0 10545.

Pogaible yearly saving by use of Congo Ester, approximately 18000,

%ork with this provlem prior o Jsnuary, 1934 estadlished
sore of the fundamentals of the procses, A ouaber of the diffi-
culiizs of preparing Congo Eater in gmall, opsn-xestle hatches,
together with ithe best means of ms=ating thess difflomliies, had
been fairly wall worked oud. ¥Yors than half of the ysar was -
thereiors spent at the diffarent plants introducing Congo Tater
and furithear standardizing the wmetzod of 1tz manulacturs,

Thia %xoxk very clearly estsbllched the velue of Congo
#eter 58 o varnish gum, In quality 1t was found to bs unsurvasaed,
2ysn- Dy ths mich more expensive resins, espeeially in regard to
dursbility and water resistance. Likewisce, when pronerly prepared,
it gives 2 very hsrd varnlsh, Lelng Ln %his respect practlceslly
the s»me &8 the very expenzlive xauri. Congoe ¥92er can bYe used
23 2n inptermediate, 1ike roslnt Or ester gum, a2nd hence fongo #ster
vernishes sva very ossy to prepars as comnared with Fauri, ¥anila,
Pontianao, eta, The color of thas Congo Zeter vernish is much
angerior to 2 aimilar herd gum vernlsh, walch in tum will cost
congicderasbly mora than {hs esterified Congo. These varnlshee ure,
of ¢ourse, practicslly neutral, and hence canp be used zith hzeic
vigments wittont danger of livéring.

The cost of Congn ¥sisr will vary wlth the hardness, acld
nuober sad color deslrsd, but 4wo very good grades ¢an probably be

prapared a% approximetsly ten end fifteen centa ser nound, respective-

ly, ua comcsred with Yauri of thirty-five and eixiy centas,
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EXYIBIT §0. 1.
CUESD E3TER -~  POusSIzLs BAVINGS,
(Zxpended 1924, - #58,048.83).

Consumption of Kawurl Gum a2t Vernish
Flante during firsh 3 months of 1924:

plant lb, price ‘ueatlty Jalus
Chicago 184 3900 702,

G0¢g 17600 20900 10209, 10903.
¥hilsdelphia 5B-1/2¢ 7000 ' 1855,

10p 1450 145,

424 300 9350 328, 2338,
Tversett 43 1800 758.

i8¢ 150 a7.

10¢ 350 35,

38-1/3¢ 3700 5000 715. 1533,
Total, 2ll plants, for eix months, 35150 14%71.
Yearly consumption on six months basis 70300 29543,
tongo Istew 15g 70200 10545.

Popelble yesrly saviug Dy use of Congo Tater, approximately 19000,

#07% wlth this proplem prior o0 Jxnuary, 1934 estadlighed
some 2f ihe fundamentals of tha procsss, A mumber of the diffi-
culiizs of preparing Conwgo Ester ia small, open-kestls batches,
together vith the best means of meseting thesa dlfflomliies, had
been fairly wall worxed out,  ¥ore tham half of ithe ysar was
thorefore spent at the diffsrent plants introducing Congo Tster
and furtner standardizing the method of Ltz memnlacture,

This work very clearly estsbliched the value of Congo
*gter &8 o varnish gum. Ia quality % was found to bs unsurpasased,
eysn by ths much more eipenslve resins, espeeislly in regard to
dursbility and water resistance. Likewice, whan properly nrepared,
it zives 2 very hsrd varpish, Laéing in this respect practicslly
the g»me g8 the very expsnsive ¥aurl, Conge ©9ler can be used
23 an intermediate, like rosln or ester gum, and hence Jongo “ster
vernishes sTs very asssy to prepara @s comssred with Fauri, ¥anils,
Panilapac, ete. The color ¢f the Congo &ebter viraish 1o much
suserior to a slmilar herd gum vernlsh, walch in tumm will cost
coneidersbly more than {hs esterifled Congo. These varnishes =zre,
of ctourse, practicslly neutral, and henoe can be used zith bimic
olgments wittout danger of livéring.

The ¢ost af Corgn ¥oter will vsry =1th the hardness, acld
nunber oad ¢alor deslrsd, but two very good grades can probsbly be
prapared 8% approximgtely ten end fifteen cents ser pound, respective-
ly, ue comcsred with Tauri of thirty-five end eixty cesnts.
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EXYIBIT &0, 1,

CUBL0 ESTIR -  FOSSIZLE BAVINGS,.

(£xpended 1924, - £3,048.83).

Consumption of Kauri Gum at Vernisa
Plants during firs%® 3 months of 1924:

Plant 1b, price sueatity Yaluse
Chicago 184 3300 703.

80¢ 1700 20300 10200.  10203.
Fhilsdelphia Z6-1/24 7000 18556,

1@ 1450 145.

43¢ 300 9350 338, 2338.
Tverstt 3¢ 1800 756,

i8¢ 130 a7.

10¢ 350 35.

38-1/3¢ _3700 5000 715. 1533,
Total, 2ll planta, for six months, 35150 14771.
Yearly consumption on six months basia 70300 29543,
Congo Ister 15 702C0 105456.

Poseible ysarly saving by use of Congo Ester, approximately 18000,

#ork wlth this provlem prior 1o Jznuary, 1934 estadlished
soms »f zhe fundamentals of the proogss, 4 mamber of the 4iffl-
culiiss of preparing Congo Eater 1a emall, open-kejtle batches,
tozether with the best means of meeting thess difficuliias, had
besn fairly wall worked on4, ¥ors than half of iae ysar wase
thexeiore spent at the diffarent plants introducing Congo Uster
and furiner standardizing the method of 1tz manufacturae,

This %ork very clearly establiched the value of Congo
Feler &8 o varnish gum. Ina quality 1% wzs found to bs unsurpasssed,
zyen-by ths mach more expensive resins, espeeially in regard to
dursbllity and water resistance. Likewice, when proderly nrepared,
it gives 2 very hyrd varpish, Gelng in shis respect practically
the c»me £8 the very expensivs ¥auri, Congoe ¥sier can be used
23 an intermediate, 1ike rosin or ester gum, 2nd henee Jongo Fster
vernishes sava very assy to prepara 3s compered with Zguri, ¥anila,
Pan%lanaoc, eta. The color of the Congo Zster vernish is much
suserior to a silmilar herd gum vernish, which in tur will cosi
coneizzrably mora than ins ssterifled Congo. These varuisheas =zre,
of course, practicslly neutral, and hence cap be ueed zith hzeic
olimenta wittout danger of livéring.

The cost af Congn ¥eter will vary with the hardness, acld
nusber sad color demlred, but two very good grades can prodsbly be
prapcared &% approximetsly ten end fifteen cents o2r pound, respectlve-
1y, us comcered with Tauri of thirty-Tive end eixiy cents,
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EXHINIT NO.3.
HIGK SILICA BARYTES - PROBABLE SAVINGS
Uxpended 19324 - % 3,801.80

Heduction of High 31lies Baryisa

It is gensrally recognized that siliow 1s a very detri-
mendal lmpurity in barxytes and 1ts pressnce in excess of 4% is
undssirable in the orxe used fox the production of barium sulphide.
A3 » rasuls, only the bebtter grads of orxe 1s being mined which,
coupled with the faos that 1% undergoes a purifiocation treatment,
nakes its cost appreciable, while thers is 2lso +he pessibilisy
of an inecrsasing demand overtaxing the cupply. A% the same time
thare are lazge deposits 0f baryiss containing from 10 %o 154
81lics shich are unfit for this purpeme as present and can be
obtained at & much chesaper price than the present oxe. The util-
izatlon 0f mueh pre is the ovjsot of %this study. Our attention
is partioulazly direoted towsrd a large deposit in Pouth Carolina
containing approximately 1,000,000 tons owvned by the Produot Sales
Coxporation.

Cur rather thorough piudy of the black ash Fumacing
operation in the plany, mads several years ago, which Be% up stand-
ards fox operation and ylelds that are at preseént used, had shown
that one pound of silica rendsred unavailable 2,7 1bs. barium sule
phale. Consequenily, thia high silica ore would glve a yleld of
water-s0luble darium sulphide of sporoximately in plsnt opex-
2iilon as comparved with an average of 89% for an average grade of
ors ussd by the planis aad 1% is tharefore uneconomical,

Cur laboratory vork using a driquetisd charge, made
1~1/3 ysars azo had ahown tha$ this method cut down the deleter-
ious silica ramotion %0 a greas extemt., This Imowledgs applied
%0 high silica ore in the present work resulted in ths same in-
hibition ©f the ailica aoction and the obtainment of & conversion
of 80% 10 wassr-soluble darium sulphids. Following this a con-
sidexndla amount 0f laboratory worx successfully solved seyeral
prodlams in coansotion with themse brigustd, such as hardness, binder,
nature of coal, finensss of materials, tsmperasure of furmacing,
and lsaching of resultzut black ash. Ppleat tesis consisting of
five runs, based upoa labvoratory experience, showed that dbriquats
mads from ors containing 85% BaS0s and 144 5103 gave auccessiul
operaiion in fhe pressnt rotary furnace 2nd particularly that a
conversion of 504 can be obtained in the plany., This yleld is
comparable with 60% which would have been pbtained with this ore
in tha ordinary praoctice and with 80 to 83% obtained with present
ore containing 93 to 95% BaS04 and 4 to 3.8% S103. Ime o this
high conversion, the weight of barium sulphids from one toa of
ore 1s the sama ms with present high grade orxs. Another favor~
able yesult was the absence of silcking of the chargs to the fur-
nace walls which, besides eliminating the barxring required at
present, would make possible the operation of a continuous kiln
for tbis purpose pinces the sticking constitutes a serious obsta-

¢la in this comneotion.
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The uss of briguets mpplied to low grads and high silics
ore pill consequensly result in a considerable saring. A5 listed
bslow, this consists of sevsral items, chisf of which iz the dAlff-
exonce in the cogs of ors. The piesent cost is $8.00 (1/25/358) pexr
ton plus 38.00 freight, while assuranes of a price of 35.50 per ton
for the low grade ore has been obiained and there is a poseidility
of a price of $4.50 per ton. Thers is also a cheaper freizht cost
of $.35 10 .40 per ton from the South Carolina dsnosit. Tne vse
of anthracite culm in briguets ad o coss of approximately §.50 to
3.90 per tom as compared with $2.45 for coal, together with mn nd-
vantsgs in freighd cost, entalls snokher appreciable paving. With
the cula ordinarily syallable, comtaiming spproximately 204 ash,
thia saving would be possibls only in a briguested chazrge but the
very Tocend availability upom the market of oculm wiith 124 aeh as
$.90 nes ton nmalkes 1% possible to realize thiz saving with ihe
presen’ form of chargs. (Incidensally, this iaformation applied
to pressnt charge was worked up about tnree yoars rgo and now the
narket condiiions make it pomsibla to utilizs this knowledge.)

In the nature of savings indireotly depenident wpon &
briquebted chazge are (1) condinuons reduction o baryies, whioh
15 made possibls by the ayoldance of piicking of the charge, and
(2) grinding by means of the Hardings mill a$ Newazk, the tine
grinding of which would ba nn advantage for briguets but 1s ob-
jeotionabla at present. The 1is% of savings is as follows:-
Direct Savinge

Newax Philadel
Tons alue ‘ons aine
Crude darytes nt 48,00 per ton,

fob mines (1935 contxact). 12000 396000 8000 $64000

Crude bazyles at $5.60 psr ton,
fob nmines (consexrvalively estis-
ated price high silica wabterial). 13000 _ 68000 2000 _44000

YSavings on oruds Darydes o §5.80 30000 20000

Reduction in fresight rate on

socount of shortexr hanl (may be

as much as 404 per ton, but is

conassrvatively estimated at% 358). 12000 3000 8000 __2000

Toial savings on orude barytes ) 33000 23000
Cost of briguesting high silica '
barytes at $1.50 per ton. 12000 13000 8000 12000

Yet savingm on high Bilica barytes 15000 10000

¥urther probable savings through
reduoction of mine price of high
gilica material to $4.50. 12000 13000 8000 _ 8000

Probable nat savings on high
silica barytes. (a) ‘R7000 18000
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philadelphia
Tons ___ Valum

Howaxk
Tons Yalue

Coal mt present prices -
Jewark, per ton dsl'd. §5.33 3640 £$13800
Phlladelphia, pexr ton deld., 4.58
Culm at S04, fob mines
Fewark Ireigh$, per ton d.14 3840 8000
Philadslphin freight,pexton 2.3
Savings on use 0f Culm (v) 5800
Total direct pavings (a + b} (o} 32800
Indirecs Yavings
¢ontinuous reduction barytass, labor 11700

fusl 7800
Grinding in Hardinge Nill, lubor 4700
Total indirecd savings (a) 33900
Totsl sevings (o + 4) BBTO0
Todal savings, NewsTk and Philadelphia 86000

1780

1760

3 8000

-‘—56—-%

3400
20400

3900

8900
29300

%
5
},’:; :
£
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EXHIBIT NO.2.
HIGH SILICA BARYTES - PRORABLEY SAVINGS
Rxpended 1934 - % 3,801.80

Reduckion of High 3ilica Barytsa

It is gensrally recognized that silicx iz a very dstri-
mandal lmpurity in bDarytes and its preesnce in excoss ofrgﬁ is
undssiradbls in the ore used fox the productior of barium sulphide.
A3 » rasuls, only the bebter grads of ors is being mined w»hioch,
coupled with the faos that 1% undsrgoss a purification treatment,
nakes its co#% appreciable, while thexs im 2330 ihe possibilisy
of an incrsasing demsand overtaxing the supply. A%t the same %time
there ars lazge deposiis of barytes oontaining from 10 to 154
8ilica which are unfit for this purpese ad present and can be
obiained at & muoh cheaper price than the present oys. The utile
ization of sueh pxe is the ovject of this study. Our attention
is partioulazly directed toward s largs deposit in fouth {arolina
ccg:;:gt:;gnappmxintaly 1,000,000 tons owned by the Produot Sales

Cur rather tborough study of the blaok ash Fumacing
operation in the plant, made sevsral years ago, which se$ up stand-
ards for operation and ylelds that are at presént used, had shown’
thad one pound of silica rendsred wmavailable 2.7 1bs. barium sule
phais. Consequently, this high silioca ore would give a yisld of
watez-50luble barium sulphlde of spoproximately in plant oper-
oiion as comparxed with an sverags of 80% for an average grade of
ors uséd by the plands and 1% is tharefors uneconomical,

Our laboratory work using a brigustisd charge, made
1-1/3 years 840 had shown tha¥ this method cut down ths deleter-
ious silion reaction $0 a greas extent. This knowledge applied
%0 high silice ore in the present work resulted in tha pame in-
hidition OFf the silica motion snd the obtainment of x conversion
of 904 to water-soluble darium sulphids. Following this a con-
sidexrabla amount of laboratoxry worx successfully solved sevexal
problams 1n connsciion with these briquets, such as hardness, binder,
naturs of coal, finensss of materials, tomperasure of furnacing,
and lsaching of resulizns black ash. Ppleat tests consisting of
five runs, based upoa ladborxalory experisnce, showed that briquets
made from ore containing 85% BaS0s and 14% 5103 gave successiul
opera3ion in the prasens rotary furnace and particularly that a
conversion of 904 can be obtained in the plan¥, This yleld is
comparable with 604 which would have been obtailned with thia ore
in the ordinary practige and with 80 to 83 obtained with preaent
ore contalning 93 to 95% BaSO4 and 4 to 3.8% 3103, Due to this
high conversion, the weigh% of barium sulphlds Irom one ton of
ores is the sama as with present high grade oxs. Another favor-
able result was the abseace of sticking of the chargs to the fur-
nace walls which, besides eliminating the baxring required a%
prosent, would make possible the operation of a continuous kiln
for this purpoae since the sticking constitutes a serious obsia~

¢l? in this conneption.
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The uss of briguets appiied to low grade and high silica
ore will consequently result in a considerable saving. As listed
below, this consisis of several items, chisf of which iz the Alff-
erence in the cost of ors. The present cost is $8.00 (1/25/25) per
ton plus $8.00 freight, while assurancs of a prioce of 35.50 per ton
foxr the low grade ore has besn obialned snd there ia a possliollity
of a price of 54.50 per ton. Thare i3 alss n chesper freight cosd
of 3.35 10 §.40 per ton from the South caroiina desnosit. The vse
of antbracite culm in briguets a% a cost of avproximately $.50 to
2.90 per ton as compared with $3.45 for coal, together with an nd-
vaniags in frelghs cost, entalls snother appreciable saving. With
the culm ordinarily mhabla, containing ppproximately 20% aab,
thia saving would bs possibla only in & briguedted charge hHut the
very rocent availability upon ihe maxked of culm with 124 ashr as
.90 net ton makes it possible to realize this saving with the
presents form of cbargs. (Inoidentally, 4his iaformation applied
to pressnt charge was worked up about ihreo years kRgo angd neow the
maTkes conditions make it possibla to utilizs this knowladge.)

In the naturs of savings indireotly dependant upon &
brigquebted charge are {1} con¥inuous reduction of barytes, whioh
i3 made possible by the ayoidance of p¥icking of the c¢hargs, snd
(2) grinding by means of the Hardinge mill a% Newark, ihs fine
grinding of whioch would ba an advantage for briguets bui 1s ob-
jeectionabls a3 preaenk. The 1lis$ of savings is as follows;-
Direct Savings

Newark Fhiladelphia
Tons Valua _Tons Valus
Crude daryiese % $8.00 par ton,

fob minas (19235 conkract). 13000 396000 8000 §64000

Crude bazytes at $5.50 f" ton,
fob mines (conmervalively estis-
ated price high silios maberial). 13000 _66000 8000 _44000

Javings on ocruds Darysss ot §5.50 30000 20000
Reduetion in freight rate on

aocount of shorter haunl (may be
a3 much ag 404 per ton, but ia

conzervatively estimated a¥ 358). 12000 3000 8000 __2000
Total savings on orude barytes ‘ 33000 23000
Cost 0f briguesting high silica ’
barytes ald §1.50 per ton. (12000 13000 5000 12000
Net savinge on high silica barytes 15000 10000
Further probable savings through

reduction of mine price of hi

silica material to $4.50. 12000 13000 8000 8000
Probable nat savings on high

Bilica basytes. (a) ‘R7000 18000
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Coal at present prices
Hewark, per ton dsl'd. $5.338
Philadelphia, per ton deld, 4.58
Culm a¥ 904, fob mines
¥ewark fzreight, per ton 3.14
Philadelphin freight,perton 2.39
Savings on use of Culm

Total direot savings (a + b)
Indireck Savings

Continuous reduckion barytes, labor
fuel

Grinding in Hardinge Mill, lubor
Total indiyxecs savings
Total savings (0 + 4)

Howatk
Tons alue
2640 $13800
2640 8000
(b) 5800
(o) 32800
11700
7300
4700
(4) 23900
568700
86000

Total savings, NewsTk and Philadelphia

Philadslpnia
Tous Valis

1780 $ 8000

1780 5600
3400
20400

3900

8500
39300
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EXHIBIT NO.3.
HIGH SILICA BARYTES - PRUBABLE EAVINGS

Expended 1924 - % 3,801.80

Reduokion of High Silica Baryies

1t is generally recognized that siliox is a very dstri-
mental impurity in barytes and its pressnce in exceas of 44 is
undssirable in the ore used for the production of barium sulphide,
A3 » rasuls, only the batisxr grade of ore is being mined whioh,
couplad pith the faos that 1t undergoss a purifiocation treatmenik,
makes its coss appreciable, while thexe is also the possibilisy
of an increasing demand overxtaxing the supply. At the same time
thare are lazge deposiss of barytes oontaining from 10 %o 15%
81llas which are unfit for this purposs at present and can be
obtained at a much chespsr price than the present oys. The util
izasion of such npre is the odjeot of this study. Our sattention
is partioulazly dlzeoted toward n large depoei’ in fouth {arolina
containing approszimately 1,000,000 tons owned by the Product Sales
Coxpormtion,

Cur rather thorough piudy of the black ash fumacing
operation 1n the plant, made sevsral years age, which Bet up stand~
ards for operation and yields that are at presént used, had shown
that one pownd of silica rendsred wiavailable 2.7 lbs. barium sule
pasis. Conseguenily, this high silioca ore would give a yleld of
watex-50luble darium sulphids of sporoximately in plsnt oper-
aiion as compayed with an averags 6f 80% for an average grade of
ors used by the plands and 13 is tharefore uneconomical,

Cur laboratoxy work using a brigustisd charge, made
1-1/3 yen¥s ngo had shown that this methed cud down ths deleter-
ious silica remction %0 a greas sxtent. fThis knowledgs applied
%0 high silica ore in the present work resulted in the pamé in-
hibition of the ailliocs aotion snd the obtaimment of x conversion
of 0% to water-goluble darium sulphids. Following this a con-
giderabla amouns 0f 1laboratoxy worXkx successiully solvad several :
problams in coansoiion with these briquets, such as hardnses, binder,
nature of coal, finensas of materials, tamperasure of furnacing,
and lsaching of resulizut black ash. pleat tests consisiing of
five runs, based updn laboratory experience, showed that dbriquets
made from ore containing 85% BaS0s and 14% 5103 gave puccessiul
operasion in the prassns rotary furnace and particularly that a
convaraion of 904 can be obtained in the plany, This yield is
comparable with 60% which would have heen obtained with thia ore
in the ordinary practice and with 80 to 83% obtained with preaent
ore containing 93 o 959 BasS04 and 4 to 3.8% 5103. 0Due to this
high conversion, the weight of barium sulphide fzrom one tom of
ore 1s the sama ms with present high grade oxs. Another favor-
able result was the absence of stiocking of the charge to the fur-
nace walls which, besides eliminating the barring required as
present, would make possible the operation of a continuous kiln
for this purpomse sinoce the sticking constitutes a sexious obsta-

¢l9 in this conneotion.
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The use of briguets spplied to low grade and high silica
ore will conssquently result in a considersble saving. As listed
bslow, this consisis of several items, chief of which ia the Aiff-
orence in the coss of ore. The present cost is 38.00 (1/25/35) per
ton plus $8.00 freight, while assurance of a price of 35,50 per ton
foxr the low grade ocre has been obiained sud there is a2 poseidbility
of a price of $4.50 por ton. Thers is 8lso a cheaper freizht cost
of $.35 1o §.40 per ton from the South Carolina daposit. The use
of anthraolie culm in briguets at a coss of approazimately 3.20 to
3.90 per ton as compared with $3.458 for coal, togeiher with mn 2d-
vantage in freight cosd, entalls anobther appreciable saving., With
the culm ordinarily mhabh, containing soproximately 20% ash,
this saving would b# possible only in 8 briqueited charge hut the
very rseent availability upon the maxket of oulm with 124 ash a%
$.90 net ton makes it possible to realize this saving with ihe
presant form of charge. (Inocidensally, this information applied
10 pressat charge 7as worked up about {nree years 2go and now the
markes conditions make 1t pomsibla to0 utilize this knowledge.)

In the naturs of savings indirecsly depsndant vpon &
briquatted charge are (1} condinsous reduotion of baryies, whioh
i3 made possible by the ayoidance of sticking ¢f the charge, and
{2) grinding by means of the Hardings mill a% Newark, the tine
grinding of which wouwld bs an advantage for brigueis bui is Ob-
jeotionabls A% preasnk. The 1list of savings is as follows:-

Newarxk Fhiladel
_Yons _value _‘ons aiug
Crude darytes ot §8.00 par fon,

fob pines (19235 contract). 12000 396000 8000 $854000

Crude bazybes ad £5.50 5" ton,

fob minss (consexryativaly estim-
ated price high silica waterial). 13000 _68000 8000 _44000

Savings on cxude baryses a% $5.50 30000 20000

Reduction in fraight rate on

socount of shorter hanl (oay be

as much as 404 per ton, bdut ia

conservatively estimated at¥ 358). 12000 __ 3000 8000 __2000

Toial savings on orude Larytes 33000 23000
Cost of briguesting high silica '

barytes ai §1.50 per ton. .12000 13000 8000 13000
Net savings on high silica barytes 15000 10000

Further probable savings through
reduotion of mine prics of high
silica material to $4.50. 13000 13000 8000 8000

Probable net Bavings on high .
silica basytes. (a) 27000 18000
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Howaxk
Tons VYalue
Coal mt present prices -
Yewark, per ton del'd. $§5.33 3640 $13800
Phriladeiphia, pexr ton deld. 4.58
Culm at 904, fob minss
Yewark freighs, per ton 3.14 3840 8000
Philadelphinm freight,perton 23,39
Savings on use of Culm (v) 5800
Total direod pavings (8 + d) (o} 32800
Indirecs Savings
Continuous reduction barybtes, laboxr 11700
fuesl 7300
Grinding in Haxdinge NAll, laber 4700
Total indirecs savings (4) 33500
Total savings (o + &) 58700
86000

Todal savings, Newsrk and Philadelphis

Philadelpnia
Tons alus

1780 $ 8000

1780 5600
3400
230400

3900

8500
33300
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EA4IBIT NO. 3

LIUID SULPHUR DIOXIDR - CALCULATION OF 3ayINGg

Hanufaotursd, 1934 {av. price .0556)
Furchased, 1034 (av. prioce .0485)

To%al mamfasctursd and puzchased, 1934
GCoad of same ot old purchase price (.051)
pving ¢flsgted, assuming pressni purchase

prioe (.0485) to be dus to favd that we
havs pland in operation, approximately -

Mapufaokazed, 0o%.-Deo. 1934 (av. .0399)
Qost of pame at 0ld purchase prios (.081)
Saving effected on thres months vrodusiion

Tetimated Savings, 1938
Total refuizemenss 1f purchased at .0435
Total requirsments 17 produoed at ,0389
Estimated cevings, 1935

703,500

Bi6,0Q0
1,317,000
1,317,000

341,000
341,000

1,250,000
1,350,000

This ostimats is made on a sirieily competitive

basis, with no conmideration glven to ths

effeos that the opersiion of onr plant has on

the? marke¥ price.

E~11°

$38,081.
24,877,
63,938,
74,237.

10,300,

10,198.

20,801.

10,805,

80,6385,

$33,280.
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EXAHIBIT NO.

LIABID _SULPHUR OJIO0XIDR - GALOY O OF SAVINGS

Nanufactured, 1924 (av. price .0556) 703,000 £38,561.
Furchased, 1934 (av. prioce .04885) 518,690 34,977,
To%a) mamafactursd and purchmssd, 13534 " 1,317,000 83,938,
Cosd of same ot old purchase price (.081) 1,317,000 74,237.

2pving effscted, assuming prezent purchase
prios (.0485) to be dns to fans that we

havs plant in operation, spproximately - 10,300.
Mapufaotared, Ook.-pec. 1924 (av. .0299) 341,000 10,198.
Qoa% of pame ak old purchase prioe (.081) 341,000 20, 801.
Saving effscted on thres months produstion 10,808.
Zstinated Javings, 1545
Total reguirzesenis if purchased at .0435 1,250,000 80,628,
Total requirsments 17 produced at .0399 1,350,000 7,378,
Estinated sevings, 1935 $43,280.

This oetimats is made on a ftrietly competliive
basig, with no oonsideration given to the
offecs that the operation of onr plant has on
the marke¥ price.

B~1l"
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EARIBIT MO,

LIJUID SULPHUA DIOXIDE - CALLY ON OF SAVINGS

Mamufactured, 1934 (av. price .0555) 703,000 §38,5.
Furchased, 1934 (av. price .0485) 515.,4Q0 24,977,
Tosal maxufactursd and purchrspd, 1334 © 1,317,000 83,938,
Cos% of sane ot old purchass prive (.051) 1,417,000 74,237,

9aving ¢ffssted, assuming presend purchase
prics (.0488) to be Ane to faok that we

havs plant in operation, approximalely - 10,300.
Mamafaotared, Ook.-pee. 1834 (ar. .0399) 341,000 10,198.
Qoss of game a$ old purchmse prics (.081) 341,000 20,801.
Saving effeoted on thres months produsiion 10,805.
Total reguirenents if purchased at .0485 1,2%0,000 80,638,
Tosal reguirsments 1f produced at ,0399 1,350,000 57,378,
Eatimated oevings, 1935 433,280,

This ostimate is made on a sbrieily compstlilve
baslia, with no consideration glven to ths
effpod that the operation of onr plant has on
ths nmarke’ price.

F~1l®

DUP150089429



EX Ris]

Fabrikoid Division
Newburgh, N.Y.

Fadbruazy 10, 1935,

CONTIDENTIAL

PR, HAMILTON BRADSHAN,
A38T, CHEMIOAL DIRROIOR,

YODR LRITIR FEBRUARY 3,
YOUR FILZ 2937030,

Maordug to our #1 foreoass of the 1928
production, we will neke annroximetely 7-1/3 million
Siads this year. Qur 7-} solvent saving as oalsulated

by Mr. Stimpeon is 1-1/36 Dax titad if we uss activated
carbon fer 231 our vxeduation. However, we aatimale

thad ws will get only SO4 of our goedr costed wi’i'h thia
FBCOYTY, and thmibro the saving should be 7-1/2
milllon times 1=3/3# times 204, or spproximately $100,000.

%hile we nmight ocaloulats mome saviag oxn laber,
1t 1a wiser for ithe present 1o leave this ous. As 3o the
safaty feuture, bawsver, we have alTeady had a very pood
demonstration of the resl wilne of aetivated oarbon sol-
veny resevery.

On Febzuary 33d, we had & fire on 331 mathine
that was very similar to previcous firss whioch have camased
the destruciion of two coaiting mschines at o Lime. 7The
fires waw prospily put oud with an exdingulisherz, esnd they
wors coating again widhin fen mimades. I =a fully oon-
vimoed thad with the 0ld type coating mschines we would
haove 1088 them both, at & 1099 of appreoximstely $15,000.

(3) c. 7. B.

GTB ud
BE-~)1»
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EX h{sIN

Fabrikoid Division
Newourgh, N.¥.

Fadbruaxy 10, 1935,

CONTIDENTIAL

PR, HAMILTON BRADSHAR,
A38T, CEXMICAL DIREGTOR,

TOUR 1LETTSR FEBRUARY 3.
YOUR FILZ B9-370-30.

mwrﬁzng 1o our #1 Foreoass of the 1938
produstion, we will meke asproximstely 7-1/3 million
Siads this year. OQur 7;: solvent saving as oslsulated

by Mr. Stimpeon is 1l-1 pax Btad if we use sctivated
oarbon fer a1l our produgsion. However, we estinmate

thad ws will get omly 90% of our goedm costed wi;h this
TaCoYeTY, and thtﬂibro the aaving sapnld be 7-1/2
nillion times 1-1/38 times 90%, or approximately 3100,000.

%hile we nmighs oaloulaie some mavizg on laber,
1% 1a wiser for the pressut o léave this ous. As %o the
safety femture, hawsver, We heve zlTeady had s very good
demonstration 0f ths resl vilune of metivated carbonr sol-
venk rscevery.

On Febauary 3zd, we had a fize on $31 machine
that vas very sismilar %o previcus fizes shlch have csused
the destruction of two coating machines ai a iime. 7Ths
fire wam proapily put oud with an exiinguisher, anéd thsy
wers coating agaln within ten nimges. I =a fully con—-
vinced that with the 0ld typs coating mschines we would
have 1oss them both, at & 1oss of aporoxima$ely #15,000,

6. T. BRISTOL ~ PLANT MANAORR,
{(3) 6. 7. B.

GTB N
B~)L>
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EX 10

Fabrikeid Division
Newburgh, N.Y.

Fabruazy 10, 1935,

CONTIDENTIAL

PR, HAUILTON BRADSHAR,
A33T. CERRMICAL DIRBOTORN,

YOUR LETTER FEBRUARY 3.
YOUR FILR E8-370-30.

Meordng to our #1 Foreoass nf the 1925
produntion, we will make asproximetely 7-1/3 million
Stads this year. Ouy 70} solvent saving as oalsulated

by Mr. Stimpoeon 1s 1-1/26 pex ttad if we use activated
carbon for a1l our yroduation. Howsver, we astimaie

thad ws will get only S04 of our goedr costed w:l}h this
THCOYSTY, and th;rian the saving should be 7-1/2
milllion %1»- 1-2/34 timen 904, or mpoyoximabely $100,000.

%hile we mighs oaloulate some saviag on laber,
1t 13 wiser for the present o 1léave thia ous. Ais 3o the
safety fewture, hawever, We bave zlready hasd a very good
demonsszation of ths resl viune of zetivated carvon sol-
vend resovery.

On Febauary 32d, we had a fire on 21 machine
that was very similary bo previcus firss w»hloh have cmased
the destructlion of two coaling msohines at & time. 7The
firs wams prompkly put oud with an extinguisher, and thsy
wers coating agaln within %en nimules. I =m fully con-
vinced thas with the 0ld type coatling msohines ¥ws would
havs 10e% them boih, at & loss of approximately $15,000,

0. T. BRISIOL ~ PLANT MANAORR,
{(3) 6. 7. B.

GTBud
E-)1»
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EXHIBIT NO.5.

STRONTIUM NITBATE — ACUOUNT 3-800-Ae3

Eapendsd 19234 -~ §3780.5)

Tims of Study - Februsry, ksrch, Aoril & Nay, 1924

The study of the wmasufasiure of strontium nitvate vas
undertaken prizaarily %o prove the feasidility of using calolum nitrate
23 the nitrste radical source in the maaufackure of sizontium
nitrats. Xefore compledien, howsver, this study included:e

1) Use of caloium nitrate as nitrate radical source.
3; A modermizabion of the presant process.

Use of camonia oxldasion acid in the pressnt
'p?oo...u

3

Some experimental work was done for numbers 1 end 3., GCost eakime
a8 with general plans devign in conjunotion with the Zngineering
Tepartmens were made for all thres. It was Tound that:

(1) The use of caleiums nitrate as a nitrate radical source
is possible, bus involves some diffisulties. Essentially, the
process consists of the dirsot addltion of solid calolum nitrate
to stron¥iws blaok ash lsach liquor of the highes$ porsibls cone
centration and followed by filtration snd evaporation. Reorysial-
1l2a%ion is neocessary to obiain a sufficisntly purs produsk. Xod-
ificationa t0o avold this lest step have proved xactleal. It
wan found that on a 00 ton menthly produckion basis 3 yearly sive
ing of §30,900 was indicated, but with a plant installation cost
of 465,000, of whisch 355,000 would be ne¥ investment inorease.

(2) Modexnizabion of the present process showsd a consi-
erable saving. These changes ars;-

(2) cubssitusion of bos we¥ grinding of celestite
and soda ash fox the presead dry gzinding and sudbse—
quent digestion sieps. Suoall scals hot grinds wexe
mads 3% the Expexinental Stadtion. Cns largs scale
unheated grind was wade at the Philadslphia Flany.
These grinds uniforaly were successful.

(b) subasitubion of an Oliver Filier and Dorr
Equipment for the present wash-tud syatem.

The installstion of this sgquipment shows sn anrual saving
on the same 200 ton monihly production basis of $17,800, with o -new
equipment cost of 338,000 end a net invesiment incrsase of §1,000.

(3) The general design of and cosd estimates for sn ammonia
oxidation plant to produce nitric acid for strontiua nitraie manue
faoture showed & paving in nitrio acid cost of $49,000 per anmm,
which, when combined with the probable profit on the sodlum nitrite
by-product increased these savings to §$80,000 per annum. The esbim-
ated insballation coss of this smwonia oxldation plant was $129,000,
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) The installation of the new squipment was reoccumendsd.
fhe ammonla oxidatlion plan% would nscessarily be consiructed
primarily as an exporimental unid, latey to be used in regulax
plans opsration.

The following tabls glves a susaary of the astimated
atnual savings, should the different processes studied be adoptad.

Saving 1n Item Calolum Wifrate doderniga~ Amsonia
Stronbium-Black Ash {ion of pres- Oxidatlon
Prooess ) oAt PTOCESE Process
Ingzedients $ 590,100 Nons § 48,000
Operating Labor - 3,880 $ 6673
Repair Laboy - 1,333 1134
¥sintanance Materials - 1,093 10230
Power + 240 8780
011 - 9,458 Yone
By~-producs Credit - 3,840 Hone $ 80,000 it
niszide De sold ai
: an expected profit
Tosal Saving® + « + « « « § 30,980 §17,818 $ 49,000
Plant Installation Coss . §$ 65,000 $38,000 $129,000
Hes Investmany Increass . § 585,000 § 1,000 -

Hote - I nhoﬁld be noled thak should the ammh oxidation plant
Le constructed, 1its sarving would be added to that of the moderniza-
tion of the present proocess, chonld thoss changes Deé mads.
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EXHIBIT NO.S5.

STRONTIUK NITRATE — ACUOUNT 3=500-A-d

Zxpended 1934 - §3780.51

Tims of Study - Febyusry, uarch, Aozil & May, 1934

The study of the mauufasiure of atrontium nitrate was
undsriaken primarily o prove the feamsidllity of using calelxm nitrate
23 the nlirate radiesl cource in the manufasiure of sirontium
nitrate. Hefozs oompletion, howsver, this study included;~

1) Use of caloium nitrate as nitrate zadical source.
8{ A modernization of the presens process.

Use of samonia oxldasion acid in the pressnt
prooess.

3

Some expsrimental work was done for numbers 1 and 3. (ost esbim-
ates with general plans design in conjunotion with the Engineering
Lepartmens were made for all thres. It wos found that;

(1) The uss of caloium nitrate as a nitrate radical source
18 possidble, buld inwvolves some difficulties. Essentially, the
process consisés of the dirxecd addition of solid calcium nitrate
to stronkiws black ash leach liguor of the highest possible cone
censraiion and followed by filtration snd evaporation. Reorystal-
1lzation i@ necessary to obiain a sufficlently pure produst. Nod-
ifications to avold ihis last step have proved xscsienl. It
was found thak on a 200 ton menihly produckion besis a yearly sive
ing of §30,900 was indicated, but with a plant installation cost
of $65,000, of which $55,000 would be ne% investmeni inareasge.

(2) uodermization of the present process showsd n consid-
orable asaving. These changes ars -

(2) Subs¥itudion of bos we¥ grinding of celestite
and podm ash for the presend dry grinding and sudse-
quent digestion steps. Suall scale hot grinds wexe
mads 3% the Experimental Siasion. Cne large scals
unheated grind was wads a% ithe Philadslphia Pland.
These grinds uniforaly were successful.

(b) Substitution of an Oliver Filier and Doxz
Equipment for the present wash-tudb syatem.

The instalistion of this sguipment shows &n anrual saving
on the sama 200 ton monithly production basis of $17,800, with a new
equipment cosh of 328,000 and a net invesiment inocrease of $1,000,

{3) The general design of snd cost sstimatss for sn ammenla
oxidation plant to produce nitric acid for strontium nitrate manue
faoture showed & paving in nitric acid cost of §49,000 per annum,
which, when combined with the pxrobable profit on the godium nitrite
by-producs increased these savings o $80,000 per annum, The eabim-
sted installation cost of this ammonia oxidation plant was §139,000.
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The ingtallation of the now squipment was recomasndsd,
The ammonia oxidation plant would necessarily be constructed
primarily as an experimental wnis, later to be used in regulax
plans oparasion, ‘

The. following tabls gives & Summary of the astimated
annual savings, should the different processes studied be adopted.

Saviog in Item Calolum Witwate Uodsynisa~  Ammonia
Stronbiwm-Blaek Ash tion Of pres- Oxidation
Process snt process Process
lngredisnis $ 59,100 None § 48,000
Operating Labvor - 3,880 2 6673
Repair Lader - 1,333 1164
usintanance Haterials - 1,093 30230
Power + 240 8760
0311 - 9,488 None
By-producs (redis - 3,840 Rone § 80,000 11
nitzise he 8014 ai
an expected profli
Togal Savings « . +» « » . § 30,960 §17,818 2 49,000
Plant Instsllation Cost . $ 68,000 $28,000 $129,000
He% invesimant Increass . 3§ 58,000 § 1,000 -

Hote:~ It should be noled thak should the amvonia oxidation plant
Lo constructed, 1ts paving wonld be added to thas of the moderniza-
tion of the present process, chould those changes be mads.
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ZXHIBIT ¥O.6.
£I1¥0 LIQUOR FURIFICATION - ACCOUNY S-800-A~23

Expended 1934 - § 3820.41

The fundamental atudy of the delberious effect of impur-

ities ia the zino liguor on the prop
pone poinisd very clearly to the need for lmproysd methods fox their

oriies of ‘he Ziaished litho-

removal., The net resuls of the experimenial woxk on 2inc liguoyr
purification has been to diminish the amount of zine required, o
speed up the reacklon, and to reader more complets the rewoval of
impuritiss. A by-product of the inveskigation was the development
of a method for recevering the zine valws in the spent zinc dust
sludge. The work pay bs euumarized in dollars and cents pomewhay

as follows: During

the first nine monihs of 1534, xino dusy was

used a% the rate of 398,000 pounds for 12,000 tons of fold Seal
1ithopone produced. I%s valus 2% 35.0745 was $22,500; the new
process reguirss not mors than 138,000 pounds at 5.0745 per pound,
equals §10,068. If the cost of xino duss 13 taken a% 3.095 pex
pound, the savings become the diffsrence beiween $37,630 (inatead

o $39,500) and 13,825 (inmtead of $10,058).

The savings, thers-

fors, zmount to somswhexs beyween §19,800 per ysar and j234,795 at

capacity produstien. This saving, howsver, might be Tegaxded oz
reduced by the fact that %the sxpahnental work resulted in develop-

ing & meinod rsquiring logj

zine dust than the amounis justquoted.
The amounis juss quoted were the amounis requlred vefors the luprove-
2on%s weTH made; however, ainos not only the ameunt of zlas dust bas

Dsen Teduced bub methods dsvsloped for the recovery of the 2ine

valus of the sl
to the Gold Seal

¥ to the Green Seal

net rasult may bess be summarized as follows:

398,0004 2zine Dusk

Deduot 135,000 sino Dusd

Het Saving on Gold Seal (12000 Tons)
Recovery on Gold Seal

Zaving on Green Soal (7300 Tons)
Recovsry on Grean Jeal

Total Saving

snd since the savings ars applicadble not only
M 2 o ithopongpmufaoturo, the

atlgf& AS M
§ 29503.00 = § 37620.00

10058.00 18835.00
% 19444.00  § 34795.00
§ 4740.00 § 6000.C0
3 11868.00  § 14877.00
3 2844.00 3 26809.00
5 28894.00  § 49573.00
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ZXH1BIT 0.6,

%140 LIQUOR PURIFICATION — ACCOUNT S=800wa~23

Expended 1934 - § 3520.41

The fundamentyl atudy of the delterious affect of impur-
ities in the zino ligusor on the properties of the Fiaished litho-
pons pointad very clsarly to the need for improvsd methods fox their
removal. The net resuls of the experimental woxk on zine liguor
purxification has been to diminish the amount of pins reguired, io
gpeed up the reackion, and to readerxr more compleis the rewoval of
impuritiss. A try—p:oam of the investigation was the development
of a nethed for recovering the zine yaluwe in the spent zine dust
sludge. The work say bo ewmearized in dollamrs and cents nomswhak
ap followa: During the first nine monihs of 1824, xinc dus} was
used at the rate of 396,000 pounda for 13,000 tons of Cold Seal
litbopone produced. I%s valus as 5.0745 was $29,500; the new
process requirss not more thenm 138,000 pounds at 5.0745 per pound,
equala §10,0588., If the cost of xino duss i3 taken a$ 3.095 pevw
pound, the savings become the Aifference beiween $37,820 (inatead
ot 539,500) and $12,825 (instead of §10,058). The savings, there-
fors, zmount to somewhers bevween $19,500 per year and 334,795 as
capacity preduotion. This saving, howsver, mighé be Tegarded as
Teduced by the faet thas the sxperimental work resulted in devslop-
ing a metlod TsquiTing lg§3 zino dust than the amounis justquoted.
The amowmis just quotsd wers the amowunis Iequired vefors the lwprove-
menis wors mads; howevs?, aince not only the amount of zinc dusi has
bsen recuced bub mo'a:::s dsvsloped f::n the rewnﬁ °§1:h§o§1§§1 y
va, the sl since the sa 8 aTe o oa
tol’t;googclaaseal % to the (reen Seal §1tbopongpmufloturo, the
net rasult may besd be summkrized as follows:

1934 1/as/3s

at 3.074% at 3.095

398,0004 zine Dusk § 39503.00 _ § 37620.00
Deduot 133,000# sino Dusd 10058.00 18835.00
et Saving on vold Seml (13000 Toms) % 19444.00 $ 34795.00
Récovery on Gold SJeal $ 4740.00 § 6000.C0
“aving on Green Soal (7300 Tona) 3 11868.00 $ 11877.00

Recovery on Green Jeal 3 2844.00 % 2800,00

Total Saving 8 38694.00 3 49373.00
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EXHIBIE No. 7.

AITE LIAD - Acoounis ©-800-0-1 & S-301-A
(=zpended, 1934 - $5,812,15)
JANUARE, 1924 - JUNE-DECEUSIR, 1924,

This problam was taken up by the Chemical Lapartment
to give the ismistance nsoasasry in developing 8 sz=tlisfactory
unit for the mamufaoture of Carter Lead with proper opersting
conditions of the szawne, This work ls bared on the rzsults
obtalned with an antoolave operating a® atmospherio prassure
(see inginsering Depariment Account ¥X-302). In 1923 =znd
the esrly part of 1824 1t was shown in a 4' 4. x 15! reel taking
2 4,000-pound chargs that 72-hour corroalsn produeing z satis-
faotory urade of white lead was pomalvle. This lecad w28 equal
to the plant output in sll respects except color. In color,
it was guperior.

In 1824 2 full-slized plant unit 8* 4. x 13" was
installed. The cspaolty 5f thls unit is 13,000 neunds of
blue iead with an overloed cwmpaeity of 20,000 pounds. Tuaniy=- 4o
ruas wsre msde on thig reel in 1934 &nd January, 1935, tha last
seyen nf which were satisfactory. It wes found that 72 to 80-hour
corroslon was posaible mith everything vwointing towsrd a still :
lower figure, The grade of thlte Lesd produced was guderior to
that oroduced in the present plant, in hiding power (25%), tinting
strength (10%), snd coler (3 poinia Beckion Standarxd), and the
oll ecbsorption was apparently conirollsbls, Ths ssosential
differences vetwsen thd proceses and th2 ordilnary (arter process
ars:;

{1) Larger and iwmproved units; Carter ntocess - 8700-1b.
on#Tge; new process - 15,000~1b. chargsa,

(2) Grezater reel speed; Carter — 0.2 I.v.m.; nay pIOCERA
Q.85 r.p.u.

{3) ¥Yechanieal spraying - S, & ¥%. nozzales on s fixed
gpray 1ine with semi-automatic control--cf. coarse
hand spray oi the Carter prosess.

{4) Yalf-hour spraylng periods #ith scld used at
intervals dueing the rus —cf. 8 to lO-hour
spraying period seid voncentrated at sarly vart
of run -- Carter vrocess.

(5) Closa control of humldity and temperature.
Optisum conditions ifound 70¢0, ror the snier-~
ing pas wlth 75% relstive humidity or 80 .rsma per
cubic meter of wetier sbeOTDADLe whilever the
tempareture—ef. N9 Lumidisy oomtrol -- Zarter proeess

(%) Close (U, control., sversge desired--3-1/35%4 L0,
by volume-—¢f, very rough control-——iarter nrogssa.

(7) Gas tight apparatus resulting in no dust lomses and
1e very venliary--cf, exlt goses in Uarier orocess
escape into the reel raom,

{8) single stags corrosion--no intsrmedlate, unzanitary
dislntagration step--cf, two-atszs overation with
disintegration with the Cart2r process.
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A mdodern lsad plant was dzsicned oy H. L. Holltdey,
0 il ¥nginearing Tepartwent, wliih these wnlts for the besie
vlint aroeess, Other changes from she present method 2re;
(1) Closed system throughout, eliminating sny dust huxard;
(2) Imnroved blowing similar to that used oy the Naijluenel LeaQ
Cn,; (3) Closed recovery system, using z hyilrosepatator, hrll
rill, bowl and todle clessifier wnd thickener, vll tlue lezgd
$¢1i1lings being reburnegd for further corrpsion. These chznges
form an essential part of the process gevsloped in this sluidy.
The 3avingm swbodying thle wihole nysiem ars computed Ly ¥r. Hnlliday
ané v, I14ff on 805 present plant capacliy:

ESTIUATT OF 2AVINGS

1, ©Preoent Fermanent [nvestment | . . . . 343,138,233
2. &dal, for taking over 73 B8ldx. cnmplela, . . ._B5,5918.00
299, 058,22

B. wredit Carter Lesd Plany Invesiment

32 3143, . . . . . $43,3293.00

23 00 . ] X . . 43,034.00

41 " . . . . . 54,418,00

48 » . . . . . 43,827.00

37 v, . . . . .._20,138.00 £13,4510.00
4. Casb Cutlay . . . . . . . . %53, 300.00
5., B8t lnorease Hsrmanent investment . . . . 23, 708.C0

6. Zayinge effected sonuslly

Labaxr . . . . . . ©21,883.00
¥aint . . . . . . 27,128,00
Yield . . . . . . 23,715.00
rower (fuel only). . . . e
71, 709,00
7. Depraciation on NHo, 5 ot 3% . . #,800.00
Texes at .90 var 2100 . . . 870.00
Insuranee (propsriy) .40 per %£100 . 337,00 4,157.00
8., Net Savinge effscted 2rnually 67, 551.00
g, 2eturn on cash outlay . = . . . . . 28.7%

The reduotion in labor ig largs, the crew belng resucdsd Irom
30 %o 13 men,
{vgd.) N.L.Holilday {(¥ny. rept.)

" John ¥, I1iff {Chem. ept.)
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TrEIsIt ¥o. 7.

GHITE LIAD - Accounts $-800-0-1 & 3-301-A
(vxpended, 1924 - $5,612,15)
JANUARY, 1924 - JUNE-DECEUSTIR, 1934,

This problem wss takesn up by the Chemical Zapartment
to give the rssistance n2o2reassry in developing a satisfastory
unlt for the manufaoturs of Carter Lead »ith proper operating
conditions of the same, Tois work is based on the rzsults
obtalned with an auntoolave operating 8% atmospnerioc nrassure
(see Inglnaeying Department Account ¥X-302). In 1923 end
the e:srly part of 1924 it was shown in a 4' d&. x 13! xeel takxing
2 4,000~-couad chargs that 72-hour corroaisn produeing z satis-
factory wrade of white lead was posalvle. This lead »=2s8 egual
to the plant output 4in all respects except color. In color,
1t was suaperior,

In 1324 a fnll-sized plent unit 8 d. x 13 was
installed. The cspasoity of thils unit is 15,000 peunds of
blue lead with an overloed cwpaeity of 20,000 peunds. Twanty- 4o
runs wdrs made on thls reel in 1824 &nd January, 1935, ths last
seyen of whioch wers aeatisfactory. I3 wss found that 72 to 80-houyp
corrosion was posaible nith everyihlng vointing toward a still :
1ower flgure, The grade of fhite Lesd produced was sunerior 1o
that oroduced in the preaent plant, in hiding power (23%), tinting
strength (10%), snd coler (2 points Beckion Standard), znd the
oll ebsorption was apparently conirollsble. The sssentlal
differencer vetwsen ths process and the ordinary Carter process
are:

{1) Larger and improved uniis; Carter procesa — 8700-1b.
onarge; new procass - 15,000-1b. churgs.

(2) Greater real speed; Carter - 0.2 r.p.m.; naw pToCceRN
£.85 r.p.u.

{(3) Yechanleal apraying - 5, % %. nozales on a fixed
spray line with cemi-automstic control--cf. conrse
hapnd spray ofi the Carter progess.

{4) yalf-hour spraying periods with scid used at
intervals during the rus —cf. 3 to 10-hourx
sprayiog period zeid voncentrated at sarly vart
of un -~ Carter vrocess.

(5) Closa ¢ontrel of humidiity and temperature.
Optimunm condltlons found 70¢0. for the enier-
ing gas with 78% relstive humidity oxr 20 .rsms rerx
cubic meter of weier absorbsdle whatevsr the
iemosreture—ct. no Lhumidity control -~ Jurtar procesa

() close CU; coutryol.  sversge desired—-3-1/37% GOy
by volume—e¢f, very rough control—iarter nrocess.

(7) Gas tight epparatus resulting in no dust losses and
i1g very senltary~-—c¢f, exit goses in (srier process
escaps into the reel room.

{8) slngle stags corrosion--no Intsrmediate, unsanitary
diglntagration step—-cf, two-atigs operation with
disintegration with tha Czrier Drocsss.
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A modern lead nlant was desicned oy X. L. Hollidey,
0f tie ¥nglnearing Tepartwent, wiih these unlis Jor tasz Lisic
zlént orooess. ather changses from sue present method ave:
(1) Clomed =ystem throunghout, eliminating sny dust hararsd;

(2) Imoroved Dlowing siwmilar to thaet used oy the MNatinagl Lead
Cn.; (3) Closed recovery syatem, using s hydroseparator, hrll
rill, bowl and toble clas=iiler &nd thigkener, 0il vlue leeza
teilines being returned for furthar corrsslon. These chznges
form an esasntis)l nard of the procesa geveloped in thiz study.

The 3avings swoodying thle wiole nysiom are ccaputed vy ¥r. #Hnlliday

ané “c. I14ff on 805 present plant copacliy:

ESTIMATT OF SAVINGS

1, Przoend Fermenent Investment | . . . . $243,138.33
2. adal, for taxing over 73 31¢i. cnmplets, . . . 58,518,00
299,058.22
B. uvredit carter Lesd Plant Invesiment
33 3ldz. . . . . . $41,293.00
23 0, . . . . 43,934.00
41 " . . . . . 54,413,00
48 v . . . . ,  43,827,00
370, . . . . .__20,138.560 £213,410.00
4, Cash Cutlay . . . . . . . . %53,300.00
5. 8st lnersase psrmansnt investment . . . . 25, 708.C0
&, Zavinge efieoted snnuslly
Labex . . . . . . $21,883.00
¥aint . . . . . . 27,128,000
Tield . . . . . . 33,715.00
"ower (fuel only). . . . mmem—me—
71, 708.00
7. LDeprsciation on Y¥o. 5 a% 24 . &,900.00
Texes at .90 ser 2100 . . . “870.00
insurance (propsrty) .40 per £100 . $37.60 4,157.00
8, let Savings offscted annually <67, 551.00
9. 2eturn on cash outlay . 28.7%

The reduction in labor ig largs, ths crew being resuced {rom

320 to 15 men.

{sgd.) N.L.Bolliday {¥ny.

rept.)

" Jobn %, I1iff {Chem.iept.)
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EAHIBIT No, 8

ESIER GUU - ESTIMATE OF SAVIRGS.

(ixvended, 1924 - $1074,93).

.74, Fosin a4 #7.80 per bbl. of 330 1bs., = ,02785 per 1o,
Glycerin - 18~1/24 par Jb.

*reight not iYaken into consideration, as 1t

is thouiht the freight on purckhased Zater

gnm would sbout ofised iraight on raw materials
Tox mprufacture of Smter Gum.

fosin - 100 lve, at ,03785 2,785
5lycerin - 12-1/3 1bs. st 1835 2.3125
¥ateriala cost per 100 lba. Fosein 5.0975

Yield at 974 weighi. of Rosin = 97 lbs.

yaierlala cost per 1lb. Eater Gua produced . 05355
Other coste ~ estimated . 020060
Toial cost poxr 1lb. ¥ster Gum .C72355

1924 Consumption Isisz Gum ~ First six months:

Philadslphia 10029 lbs.
Tverstg 12375 ¢
Chicsgo 38851 ¢ 51285 1bs.

Yeaxr's ragquirements on basis of & monthe' consumption - 122530 lbs.

Coat of purchased £ster Gum - 123530 los. at .1035  312559.
Cost of producing Fastep Gum -~ 133530 * ¥ .07355 BASO.
fparible ysarly savings ' 3669.

¥ote: There hias been an edvance in tha price of
#. #. Rosin, quotation in 011, Paint & Irug
Fsoorter Jenuary 26 showing (10.50 par bbdl.
Tt is felt, however, that the price of Fsier
sum yill z=dvanos in sympathy with the Hosln
warxet, and that the figures glven above
renresaesnt the probable saving. %¥1th Romrin
=% '10.50 the cost of producing Zster Jun
would zo up aoout 1g per lo.
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SxHIBIT No. 8

ES5LER GUUR -~ ESTIRATE OF SAVIKGS.

(ixnended, 1924 ~ 51074,94).

.7 %, Fosin at §$7.80 per bbl. of 230 1vs, = ,03785 per lo.
Clycerin - 18~1/24 p=r 1b.

Frsight not imken into constderation, as it

is thouxht the freight on pureckasad Aster

gnm would aboud offset iralght on yaw materials
Tor msnufaoture of Lnter Gum.

rosin - 1O lve. at ,.03788 2,785
Glycerin - 12-1/2 lbs. st .18% 32,3125
¥ateriule cos® per 100 lbs. Posin 5.0973

Yield at 974 weilghi of Aosin = 97 Ibs.

Y¥aterials cost per 1lb. Ester Gum produced 05355
Other costs ~ estimated . 03000
To%2l cost pex 1lb, ¥ster Gum 07855

1924 Consumption Esber Gum ~ First six months:

Philadslphia 10039 lbs.

Tverstt 12375 ¢

Chicsgo 38851 7 61265 1bs.
Yearz'm requirements on basis of 5 months' consumption - 122530 lbs.
Inat of purchased gster Gum - 123530 lvs. at 1035  ;12559.
roa% of producling Fster Gum -~ 133830 ¢ * 07255 RAB0.
Foanibls yearly savinga ' 3669,

Hote: There has been an szdvance in tha price of
1. #. Rosin, cuotation in 011, Palnt & Irug
Gegorter January 26 showing $10.50 per bYLI.
It ia felt, however, that the priocs of Ester
sum »ill zdvenoe Ain sympathy with the Hosin
marzet, snd that the figures glven sbove
renressnt ths probable saving. 74th boain
=% '10.50 the cost of producing ister CGun
wauld zo up soout 1g psr lo.
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SAHIBIT No, 8
E31ER GUM - ESTIMATE OF SAVIKGS.

(ixnended, 1924 - %1074,94).

#.7%. Fosin st §7.80 per bbl. of 230 1bs. = .023785 per 1lb.
Glycerin - 18-1/3¢ pa2r 1b.

Frealght not irken into constderation, asg it

is thouuxht the freight on purckased Zgter

gum would sbeut offsed fraight nn raw materials
Toxr mamufacture of Seter Gum.

Rosin - 100 lbe, at .03785 2,788
Flycarin - 12-1/3 1bs, st .185 2.3125
¥ateriules cost per 100 lbs. Loein 3.0973

Vield at 97¢ welght of Rosin = 97 Ibs.

¥aseriala cost per 1lb. Ester Gum produced 05255
Other costs ~ estimated . 03000
Total cost pexr 1b. ¥stor Gum 07335

1924 Consumption Is4sr Gum -~ First six months:

Philadslphia 10029 lbs.
Tverett 12375 ¢
Chilcego 38851 61265 1bsa.

Yeants requirementa on basis of S months' consumption - 122530 lbs.

Coat of purchased ster Gum « 123530 los. at .1035  3512559.
Cos% of produeing Fsier Gum -~ 133530 v no,07358 BABO.
Foaulble yearly savings 2869.

Hote: There has been an sdvapce in tha price of
. #. Roslp, quotation in GO11l, Palnt & ITrug
Azoorter Jenuary 26 showing 10.50 per bbl.
It is folt, however, that the price of Eater
Gum »ill zdvanoe in eympathy with the Hosin
warket, snd that the figures glven above
renresent ths probable saving. 71th forin
=% '10.50 the cost of produciag istsr Gum
would zo up soout 1l¢g psr lo.
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23 IBIT N0, 9.
OATUATTION COF AWNONIA -  EUTIVATR OF

(¥xpended, 1824 - %10880.0%3)

Enginsering Lepariment's summary of costs
for the pressurs oxldatlon syatem, shows
operating costs, per ton 1004 iil0z eculvalant

Sumsary showa cost of Ammonla (consumed i
924 oversll efficlency) at 10§ par lb. - [8B8.83
at 11¢g per 1b, - 64.74

talenlating from these flgures, =mlih inmonia

ut 10-1/4d {present price) the cost per ton of
10C5 51105 equivalant As

Coat of producing 701 H¥Oz ne ecuivalent 100% HNO,
Cort per pound

Soncentratlon to 983 1'H0x - Comt per 1b. 1003 104
Tosal ecost per lb. 1C0¢ HHD4 equivalent

Coast 1009 R0z 8% Repauno (punplisd by Ezplosives
tapt.=-Cham, Teetlon)

ifferance in favor of Ammoala Oxigatlon, per 1bh.
Seving per ton 1C0% 1505 egquivelent

Saving on 20000 itons {Aepsunols yearly ouisut)

ZATERGS,

80,3233

T3.54
Q3837
00733
.04353

.C43
.00541.
10.83
£218,400.C0
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SEAIBIT %0, 9.

CLIDATION CF AUVONTA - NOTEIVATE 07 24l

(Vxvended, 1924 -~ 310880.03)

Englnsering Ceopertmentts summary of costs
for the pressire oxidatlon cyatem, Bhows
operating couts, per ton 1004 N0z eculvalent

Sumsary showa cost of Ammonia (consumed 2%
9275 overall efficiency) at 10¢ per lb. - (53.63
at 11g per 1b, - 64.74

talenlating from these figures, wmiih inmonla

ah 10-1/4¢ {present price) the cost per ton of
1005 %105 equivalant is

Coat of producing 705 H¥0z ne equivalent 100% HNOg
Cort per pound

Soncentration to 963 1'HOx ~ vost per 1o, 100# HUOs
Total cost ner lb. 1C0% HHOy equivalent

Cost 100% R0 8t Repauno (sunplisd by Szplosives
fapt.-Chem. Testion)

ifferance in favor of Aopmoala Oxidatlom, per 1b.
Seving per ton 1003 H¥05 equivelent

Saving on 0000 tons (Repsunots yesrly outout)

513,215

580,233

T3.54
Q3837
-00733
.04353

.C49
. 00541
10,82
£2318,400.C0
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ELHTIBIT RQ. 10,
oRTRIX

The Tapldly inoreasing demand for phide pigoents
rossenaing superlor Zlding power hak prompted a detziled
investigation of the produotion of our proposed new piguent,
named Cryphox. A preliminary laberatory gbudy of the problea
¥ielded very favoXable Zesulis. Later, the pigzent waa pre-
Pared in seui-works eguipment, wherasby a product slighsly
suparior te ihsl obisined in the laboratory was produced withe
tat difficulty. Witk {he poseidle exception of a small addi-
tional amount of fundamental study, ibs projsct ia now ready
for piant-sosle trial. No serious difficulsies szre antigipated
fox plant predustion of the material. )

The superler cuality of Cryptox oan bDent be observed
Ty comparing the material with Titanox, ®mhioh in tura 13 rapidly
gaining in popmlaxity primazily cdus to the fa0% that it possesnes
tha highest hlding power zwong all prssent coxmercial whits pig-~
ments. (The hiding power of Titapdx 1z 104 greater than thas of
GCold Jeal 11tnopbm.?o Cxyptox, howevex, possesses o blding power
254 greatar than thad of Titsnox, and is likawias Lar superior to
the latter in colex. In 0thar respects, Crydiox ejuals the high
quality of ony pressnt (G0ld Jeal llithopone. It is our opinlom
thas Crypkox represents the nsarest approsch to 2n idsal wnite
pigment at present svailable.

¥a belleve that the produstion of thiw new plgment

would bs 2 very profitadls undertaking fer the Palant Deparimenk.
Cur coss caloulations chow thab if the by-produst of the process,
i.6., Dlan® ZiXe, be pold a¥ 4.28 per pound (preseny marked prios
4.54 pexr pound a% Philadelphia), the total coat of Grypiox would
be no% mors tham 5.0€ per pound. In ?ﬁn woxds, the total cost
par pound of Crypkex wuld be aboul 3 to 1d highex than thad
of Gold 3eal 1lithopone.

Titanox now sslle for 13-1/24 per poundat 3%. Louls,
or mors than twise the estimatsd cost of Cryptox, and ita pro-
metion has Tapldly ineressed to sboud 33 tona per day. Bunng
in mpind the faot thas Crypiox possessss a hiding power 25% greater
that that of Tisarox, a very conservalive aztiuta for & selling
prise of our new pigzead mey be placed nt 88 per pound, thls Tigars
being based upon the selling vrics of cold Beal lithopone and
the relati?e hiding powers of the lakisr sud Cryp¥ox. The profis
to De gainsd by marks¥ing the new pigment would therefors smound
to at leaat 24 per pound. Hence, on ihe basis of a produetion
of 35 tons 0f Cryplex per day, ths profits would spnroximate
a minlmam of 350,000 per year. 7e are of the opinion that this
projsct presents an exospiionadly favorable oullook nnd shonld
be piven serious consideration towszd further devslopment.

Wnite ¢old

Leag Iitanox  Ssa)  Gxraiex
Total cost per 1b. 10-1/34 ? ] 64
probsble selling price  11d 13-1/24 e 135
felative hiding powss « 50 1.10 1.00 1.35
Consumer’s Coasd pez

unis hiding powsx 194 od 54 2-1/24 .
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EXHIBIT RO. 10,
QRIPTOX

The Tapldly inoressing demand for phide plaments
rossexnaing superiox hiding power hak prompted a detziled
investigation of ths produotion of sur proposed new pigusnt,
nsmed Crypiox. & preliminary laberatory study of ths prodlea
yislded very favorxable results. Later, the pigzent waaz pre-
pared in seui-works egmi 5, “hersby a product slighily
supsrior ta thad obitained in the lakoratory was preduced wiihe
out diffioulty. 9%ith ihs possidls exeaption of a small addi-
tionel amount of fundamendal study, the projsct is now rsady
for piant-sesle tzxisl. No serious difficulsies nsre anticipated
foz plant predustion of the material.

The superioy guallity of Crypiox san bent be ohserved
Ty compariag the materizl with Titanox, whioh in turn 12 raoidly
gaining in popalsrity primszily due o the faot thad it possesses
ths highest hlding power ameng all pressnt comméxcial whits pia~
ments. (The bilding power of Tidapox 1s 10% greater than that of
Gold Jsal Lithopdune.} Cryptox, however, poszesses n Llding power
25% greatar than thad of Tltsmox, and is lixewise far superior io
the latter in colex. In Othax respects, Orypiox ejusls the high
quality of our present (old Senml lithopone. It is our opinlon
thas Cryptox rapresentis the nearest approsch to en idsal white
plament at present availabdle.

%5 believe that the produstion of thiw new pigment
would be o very profitable undertaking for the Palnt Department.
tur coss calexlations showx theat if the by-produst of the process,
i.8., Dlans fixe, be peld a¥ 4.24 per pound (preseat market prios
4.54 per pound as Philadelphie), the total coat of Crypiox woumld
be 703 nors tham 5.04 per pound. In ?ﬁox woxds, the total cosd
par pound of Crypsex would bs abous 3 to 1¢ highsx thsn thas
of Gold Seal llthopone.

Tijanex now sella for 13-1/34 per pounddt 3%. Louis,
or mors than twise the sstimated cost of Cxyplox, and 1tz pro-
auotion has Tapldly increased to sgbout 35 ltons pexr day. Boann§
in mind the fact thas Crypiox possessss a hiding power 25% greaber
that that of Titanoxz, & very congervalive syiimate for s peélling
prise of our nev plgseat mey be platad atb per pound, this Tigars
being based upon the selling vrice of gold Beal lithopone and
the rslative hiding powers of the la¥tsr znd Crypiox. The profis
to De gained by marketing the new pigment would thorefors saound
to at loaas 24 per pound. Hence, on the basis of a prodaetion
of 35 tons o Cryplex per day, the profits would apnroximate
a minimam of $350,000 per year. Ve ore of the oplnion that this
projeot presents an exoeptionabdly favoradbla outlook asnd shounld
bs given gerious consideration townzd further devslopment.

Thite ¢old
Lesd Tikanox 2928, Qxrotex
Total coss pex 1b, 10-1/34 1 54 64
Probsblie selling price  11d 13-1/24 e 1‘,5{
Rela‘aive.hidi_ng powsy « 50 1.10 1.00 1.35
Consumexr's cosy pex
unis hiding pover 194 24 54 2-1/28 ..
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EXHIBIT NO. 11.

DRY COLORS (YELLO¥S) -—— POIJIBLE YRARLY FAVIRGS

(£xpended 1934, - #10,030.44)

The first step in thigs study waas a careful datarmination
of the ylelds snd losses. Of the tribasio lead ace¥ate used 8% to
10% 4e logt, the major pars remalning unpreolpitated from solution
nfter addltlon of thes chromate. Losses of chromate ware less, being
about 2% of the amount used.

The second step was Lo devslop reliable laborﬁo.ry methoda
for making ysllevs, by which suggestions for reduecing ithe cost could
be taasted. This waw dons for the thrse mosi important yellows.

curvey of possible yearly savings to be mads:

(1) TGecoryery of Acetic Acld by forms~
tion of lead sulpbate oy carbon-

ate 23 an internediate siep. %37,100.00
() sSubstitution of ¢ommercial alum

for lron-free alum. 3,170.G0
(3) Zlimination of lemd used in ex~

c9as of formula reguiremonta. 4,880.00
{4) imination of excess materials

called fox by present formulae. 13,9€0.00
{6) Saving due to use 0f sorap lead

or cheaper lead materials. 18,700.00
{8) Labor saviog by improved equip—

menk. 4,080.00
Total possible savings revsalad by survsy ‘ $78,600.00

The uze of zerap lead waa chown by anall goals and plant
acale tests to Lo practiocable and ths effect of various metallio im-
purities on ths quallty ol the yellows waas delemmined.

Altogether, the sutlook isg very promising for maxing sub-
etantial auvings.
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BXHIBIT RO. 11.

NRY COLORS (YELLO¥S) —— POSQAIBLE YRARLY SAVINGS

(Expended 1934, - #10,030.44)

The first stap in this study was a careful dastarminatioa
of the yvlelds und loasas. Of the tribasie lead ace¥ats used 8% to
103 ie logt, the major pars remaining unprecipliated from solution
after adaltion of tha chromate. Loases of chromate ware less, being
sbout 2% of the amount used.

The second atep was to develop reliable laboratory methods
for arking yellews, by which suggestions for reduoeing the cosé could
be taated. This waw done for the three most important yellows.

Survey of noseibls yearly savings to be mads:

(1) rnecovery of Acetie inld by forme~
tion of laad sulpbase o0r carvon—

aute 28 an intermediate sbep. %37,100.00
(2) Substitution of commercial alum

for Lron-ires glum. 3,170.60
(3) Dlimination of lead used in ex-

c9ss of formula requirementa. 4,880.00
{4) ¥iimiaakion of exoess maberials

callad fox by present formulae. 13,980.00
{5) Saving dus t0 use 0f sorap lesd

or cheaper lead materials. 18,700.00
(8) Lazbor saving by improved equip-

menk. 4,080.00
Total possible savings revealed by survey  £78,600.00

The uze of serap lesd was shown by amall #oals and plant
acale tests to be practioadle and the effect of vorioua metallio im-
puritlies on the quallity 02 the yellows waas detemined.

Altogether, the outloox 1g very promising for mexing sub-
stantial asvings.
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