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W H AT'S  A H E A D  FOR 

CHEM ICAL ENGINEERING?

T h i s  i s s u e  is concerned largely w ith  the  
present prospects fo r  the group o f indus­
tries that depend u pon  chem ical en g in eer­

ing technology. It recognizes the lim itations o f  
prophecy, especially  at a tim e w h en  basic read­
ju stm en ts are still being m ade in  our political 
and econom ic structure. B u t it proposes to  
look critically  and squarely at the fu ture, first 
from  the im m ediate v iew p oin ts o f  those several 
fields in w h ich  chem ical industry now  finds its 
m ajor m arket and second, from  the longer  
range v iew  o f  chem ical en gineering opportun­
ities in  new er and m ore rapidly changing phases 
o f industrial activ ities. T h is  approach in  itself 
ou tlines the tw o  d irections in  w hich  w e can  
look  fo r  further progress. In  other w ords, 
fu ll prosperity  m ust inevitably  depend upon  
general recovery o f  the basic industries o f the 
country, but in  the m eantim e chem ical en g i­
neers can literally  l i f t  th em selves by their ow n  
boot-straps if  they  can produce new  products  
and processes fo r  fields that have not yet fe lt  
the stim ulating  influence o f  chem ical tech-

F i r s t  p l a c e  is g iven  to  the  
tex tile  industry, not on ly  

because it is the largest user o f  
chem icals, but a lso because it 
offers the m ost prom ising op­
portun ity  fo r  the chem ist and  
chem ical engineer. R esearch , 
now  slow ly  gettin g  under w ay, 

is likely  to  prove an en tering w ed ge  fo r  a new  
tech nology  in  th is o ldest o f  m anufactu ring  in ­
dustries. A nd , fortu nately , im m ediate pros­

nology.

pects a lso look unusually good . O u r com m en­
tator predicts, w ith  a fa ir  degree o f  confidence, 
that th is year w ill show  an increase o f  7 to  
10 per cent over 1932. L et u s  hope he is 
right, for  that m eans m ore business • in  dyes, 
soap, o ils, starches, alkalis and the m any other  
tex tile  chem icals.

Ag r i c u l t u r e — our largest industry  in  point 
l  o f  em ploym ent and our m ost basic as a 

producer o f raw  m aterials— suffers from  the 
low est farm  prices in th irty years. W ith  it 
su ffer  d irectly the fertilizer  and in secticide in ­
dustries, but ind irectly  every  
chem ical business that depends  
on the purchasing pow er o f  
the ultim ate consum er. T h ere ­
fore, w e are all concerned w ith  
the p light o f  the farm er for  
un less h is prices are restored  
to  a reasonable level, those for  
industrial products are likely to fa ll even  low er  
than they are today. C hem ical industry  has 
dem onstrated  the investm ent va lu e in com ­
m ercial fertilizers, even  in  tim es like these. 
B u t it h asn ’t yet found  a w ay  to  pay fo r  them  
out o f  the farm er’s dw in d lin g  profits.

I r o n  a n d  s t e e l ,  operating at a  fifth  or a 
six th  o f  capacity, finds im m ediate and d is­

turb ing  effect on  coke production  w ith  its 
am m onia, gas, tar and benzol byproducts, in  
su lphuric and m uriatic acids fo r  pickling, zinc  
for  galvan izing , in m agn esite  and chrom e for  
refractories. I t  is n ot w id e ly  know n, but even  
before  1929 there w as a decline in  steel pro-
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P R O C E S S  industries, 
as a group , parted com ­
pany w ith  “ A ll In d u s­

tr y ” in Septem ber, 1929, 
and  so far during  this 
depression  have operated at 
a  relatively  h igher level o f  
a ctiv ity  as gaged  by their 
consum ption  o f  electrical 
energy . T h e  reason for  th is d ivergence is first o f  all a  
high ly  d iversified m arket fo r  their products and an 
inherent flexib ility  in  m akeup th at perm its them  to  adapt 
them selves quickly to ch anging conditions. Furtherm ore, 
as industries go , m any o f  th e  process group  are relatively  
n ew  and still in the grow in g  stage o f their developm ent. 
A s w e g o  farther into the depression— or com e nearer
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to its end— there is a lag­
g in g  tenden cy  on  the part 
o f  som e o f  the so-called  
“heavier in d ustries” that 
serve iron  and steel, con ­
struction  and agriculture  
w h ile  the “ lighter ind us­
tr ie s” that produce con­
sum er goods continue to  

resist the general dow nw ard  trend. In  1933, th erefore, 
w e m ust exp ect a m ixed  trend but the group as a w hole  
should continue to  operate w ell above the average for  
“A ll In d u stry .” M ost p rices are som ew hat low er but 
econom ies that have been effected  through  p lant im ­
provem ents and m odernization  assure the m aintenance o f  
fa ir earn ings excep t in a few  sorely  tried  industries.
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both raw m aterial and consum er good s, finds its first- 
quarter sh ipp ing prospects som e 7 per cent below  the  
sam e period  o f  1932. Sh ippers o f  heavy  chem icals in  
general, on the other hand, anticipate a 7 per cent 
im provem ent on th is basis. H yd roch loric  acid is still 
the step  child  it has so o ften  been in  the past. C om bus­
tion  acid chiefly , som e from  organic syn th esis , a  little  
from  salt as a byproduct seem  to  be the sources.

W H E R E  their m arkets lie, there lie  the 1933 fo r ­
tunes o f  the heavy  chem ical industries. Sulphuric  

acid , so  largely  dependent on agriculture through its  
in term ediary, fertilizers, can exp ect no quick im prove­
m ent in  that line. N itr ic  acid, lik ew ise  h in ges to  a 
considerable ex ten t on fertilizers and exp los ives but 
here the situation  is som ew h at better i f  w e can continue  
to exp ort syn thetic  sod ium  nitrate in com petition  w ith  
the natural product. W h a t e ffec t the liquidation of 
C osach m ay h ave on such exp orts , on ly  th e  fu tu re can  
tell. Principal m arkets fo r  alkalis have been w ell m ain­
tained, everyth in g  considered . S om e o f  them , notably  
g lass  containers, are in a fa ir w ay  to  im prove. Salt,
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FI N E  C H E M IC A L S  interpreted  here to  m ean dyes  
and organic synthetics, had a fa ir ly  good  year in 

1932 and look  forw ard  to  business increased by  perhaps 
5 to  10 per cent in  1933. L ast sum m er’s resum ption
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o f activ ities in tex tile  m ills  m arked the tu rn in g  point 
for  the dye industry w hich  closed  the year at a  better  
rate o f  production  than at any tim e since 1929. D ep res­
sion  dem and for  cheaper m erchandise, not on ly  in  tex tile s  
but in leather, paper and rubber good s, seem s to have  
called  fo r  an increasin g  use o f  chem icals as fillers and  
exten d ers, w eig h tin g  agents, etc. S yn th etics, such as 
plastics, used  in consum er good s, w ere also favorably  
in fluenced by  th is dem and for  low er priced m erchandise. 
N ew  so lven ts and refr igeran ts cam e into large use  in  
1933. R esearch  and developm ent being m ore active in 
th is field than any other, assures contin uou s grow th  since  
new  and n on -com p etitive u ses w ill a lw ays supplem ent 
the e x is tin g  h igh ly  d iversified  m arket for  syn thetic  
organ ic chem icals.
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N IT R O G E N  sprang som e real su rp rises last year  
and 1933 continues a lm ost as unpredictable. W h o  

w ould  h ave ever  th ou gh t that the U n ited  S ta tes w ith  
alm ost as m uch cok e-oven  capacity as the rest o f  the  
w orld  com bined, should have im p o r te d  m ore su lphate o f  
am m onia than it p ro d u c e d ? A n d  even  the m ost ardent 
ad vocate w ould  never have hazarded the gu ess  a  year  
ago that w e  w ou ld  e x p o r t  m ore syn th etic  sod ium  n itrate  
than our total im p o r ts  o f  the natural product from  
C hile ! N o r  w ou ld  it have seem ed probable that a g r i­
cu lture w ou ld  su bstitu te  large quantities o f  am m onia for  
nitrate n itrogen  even  w ith  the abnorm al price relations 
w hich prevailed . Y e t th at’s ju st w hat w e  did in  1932. 
S lig h t s tiffen in g  o f  prices w ith  no  ind ication  o f  ex cess iv e  
stock s o f  am m onium  su lphate w ould  seem  to lend  encour­
agem ent to  the v iew  that profit p rospects are at least 
better than a year ago. O n the other hand, w ith  C osach  
in liqu idation  and com plete capital reorgan ization  cer ­
tain , it  w ou ld  be hazardous to predict an yth in g  m ore than  
a  year o f  uncerta in ties w ith  the d ep ression  a s lik ely  to  
favor the natural as the syn th etic  producer o f  n itrates.

i  

I
c

T A K I N G  m ethanol and denatured e th y f  a lcohol as 
rep resen ting  a fa ir  cross-section  o f  the so lven ts  

industry, a  found ation  fo r  optim ism  regard ing  prob­
ab ilities fo r  th e fu tu re  is o ffered  in  reports that som e  
o f  the largest consum ers o f  so lven ts are w ork in g  in to  
a m ore favorab le position . R ayon  started  th e  year  at a  
h igh  rate o f  production , au tom otive sched u les are laid  out 
on a broader basis than w as atta ined  in  1932 ; and  ch em i­
cal production  for  the first quarter o f  the year is  e sti­

m ated at an increase o f  7 .5  per cent over th e  corresp ond ­
ing period o f  last year. N e w  so lven t-con su m in g  outlets  
w ere opened up last year and new  so lven ts atta ined  com ­
m ercial im portance. P ro g ress  in  that d irection  m ay  
assum e a trend w hich  w ill be im portant in  shap ing  fu tu re  
production.
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PE T R O L E U M  run to stills  in 1932 w as dow n  less  
than 10 per cent from  th e preced ing  year— a favorable  

record com pared w ith  the d ecreases in m ost industries. 
A nd since consum ption  o f  about 8 7 0 ,0 0 0 ,0 0 0  bbl. 
exceed ed  production  b y  som e 8 0 ,0 0 0 ,0 0 0  bbl., th e  in d u s­
try im proved its statistical p osition  largely  as a  resu lt o f  
crude oil production  curtailm ent. B u t low er prices fo r  
crude oil and a flush production  at the y ea r ’s end , in d i­
cated that the problem  is still p ressin g . T h e  refining  
industry operating  at 55 to  70  per cent o f  total capacity  
but over 95  per cent o f  the capacity o f  its crack ing units  
w ere used. It has largely  m aintained personnel, b ein g  a 
leader in the share-the-w ork  program  and it  has used  the  
past few  m onths to m odern ize m an u factu rin g  fac ilities  in 
order to  produce better quality o f products. D istribution  
is still a troublesom e problem . B o o tleg g in g  o f  cheaper 
grad es o f  gaso lin e  is dem anding corrective attention . 
P rosp ects for  1933 are for  a sligh t decline in sa les due  
in  the earlier m onth s to the gen era l exp ecta tion  o f  colder  
w eather and for  the year as a w h ole  to  the ind icated  fa ll 
in registration  and u se o f  m otor veh icles.
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I T  H A S  L O N G  been a com m onplace am ong com ­
m entators on rayon affa irs that th e  syn th etic  fiber 

ind ustry  could, i f  it w ould , control its production  and, in 
distinction  to  the fortu itou s nature o f  natural fibers, 
avo id  the m isfortu n es o f the fa t and the lean  years. 
T h is  the ind ustry  attem pted fo r  the first tim e during  
1932 w hen a sum m er sh u t-d ow n  fo llow ed  a fa ll in price  
w hich slid  producers to  n ew  depths o f  unprofitableness. 
W h en  tex tile  dem and su d den ly  aw oke in  the late sum m er, 
plants reopened to  better prices and alm ost capacity  
activ ity  w hich  continued to  the end o f  the year. W ith  
the advent o f  1933 the indu stry  is  h o p efu l, a t least for  
the first s ix  m onth s w hich  is as lon g  a period  as prognos- 
ticators care to  think about. D u r in g  th is tim e, it is 
anticipated  that the presen t rate, or som eth in g  near it, 
can be m aintained.

T ech n ica lly , trends are at presen t hazy. D u rin g  the

Jste.
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past year acetate and cupra silk increased, n itro about 
held its ow n w hile  v iscose  bore the brunt o f  the 18 per 
cen t decrease from  record 1931. N ew  rayons are not 
near, a lthough  crease-proofing o f  fabrics is a fact and  
probably an im portant one. A  little  increase fo r  v iscose, 
and larger percentage increases for  acetate and cupra  
seem  to be in the stars for 1933.
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C O K E  and other coal products m ade in byproduct 
oven  depend prim arily  on the iron b last-furnace  

requirem ents o f  the country, and on ly  secondarily  on 
city -gas dem ands. P rodu ction  in 1932 w as, th erefore , at 
the low est ebb since pre-w ar, w ith  the exception  o f  1921, 
w hich year about equaled 1932. R en ew ed  upw ard trend  
in production  o f  coal products depends on further recov­
ery in  steel dem and. N o  shortage o f  coal products has 
resulted  because o f  balance-w heel influences elsew here in 
industry. U se  o f  coke as a gas-m ak in g  fuel continues  
to  shrink  as w ater ga s is supplanted  by other m an u fac­
tured ga s typ es or by natural gas. H ou seh o ld  use o f  
coke as solid  fu e l has apparently  been w ell m aintained, 
desp ite  keen com petition  o f  b itum inous and anthracite  
coal ; oil for  h ouse h eatin g  has proved  a m ore su ccessfu l 
com petitor.

C ity gas requirem ents have declined  less than alm ost 
an y  other d iv ision  o f  industrial activity. H ou seh o ld  and  
com m ercial u se has declined  less  than 5 per cent, and  
industria l u se  on ly  a  little  m ore than th is in the case o f  
m an ufactured  gas, but as m uch as 15 per cent in the case  
o f natural ga s from  city  supplies. D em and for city gas  
in 1933 is p rospectively  som ew hat greater than in the  
past year, probably nearly equaling the peak dem ands 
for  all tim e.

2̂ 00 
2,300 

.0 2,100 
J 1,900 

X  1,700 

1,500

h a rd  ^OOP P ll

SO AP

PU L P  A N D  P A P E R  as an industry parallels general 
business very  c losely  N ew sp rin t depends on adver­

tising , boxboard on com m odity  sh ipm ents, and w rapping  
paper on retail sa les o f general m erchandise. N ew sprin t, 
book and w ritin g  paper have developed a sligh tly  better  
trend, but the specialty goods are proving to  be the “best 
se llers.” M uch m ore consideration  w ill be g iven  th is  
outlet in the future. N o t m uch opportunity for increased  
sales in the industry as a  w hole is likely  to  occur during  
the early m onths o f  1933. T h e industry is operating at 
about 6 0  per cent o f  capacity. T h e pulp d iv ision  o f  the 
industry is installing m uch new  equipm ent, particularly  
in the stock  preparation departm ent, in an effort to 
operate m ore efficiently. T h is  investm ent w ill be 
reflected in fu ture profits.
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C E M E N T  consum ption varies m ost im portantly as 
highw ay construction  rises or fa lls. P ub lic  opinion  

regarding new  bond issues or new  ta x es for  h ighw ays  
th erefore becom es o f  forem ost concern to the cem ent 
m anufacturer. S ince the average citizen  is becom ing  
extrem ely  ta x  conscious, much furth er expansion  in h igh ­
w ay building even  as a  m easure o f  unem ploym en t relief 
can not be expected  and m aterial curtailm ent o f  this 
im portant cem ent m arket m ay result. O ther engin eering  
construction , in  w hich cem ent is im portant, g iv es  greater  
prom ise o f renew ed  v ig o r  in 1933. Im ports o f  foreign  
cem ent are a ffecting  the m arket prim arily  on the eastern  
seaboard, becom ing sign ificant principally  because o f  
depreciated foreign  currencies. In vok in g  o f  anti-du m p­
in g  provisions o f  the tariff law  is n ot likely  to  succeed  
in stem m ing this in flux.

B E C A U S E  its d istribution  depends very  largely  upon  
the direct consum er, soap products have been but 

little  affected  by the decline in industrial operations. 
T h e position  o f  dom estic m arkets does not indicate any  
m aterial change in consum ing dem and from  that o f 1932. 
T h e exp ort outlook  points to som e curtailm ent. T he  
industry  has been favored  w ith  a w ealth  o f unusually  
low -priced  raw  m aterials but the fin ished product also  
has been subjected  to  price rev isions and the new  year  
opened  w ith an announcem ent o f  a  further reduction in 
price for  som e o f  the larger tonnage item s. L ow er sales 
prices w ill be largely  o ffse t by reduction in  costs.
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E X P L O S I V E S  serve prim arily  the basic fields o f  coal 
and ore m in in g  and construction . T h e  output since  

1929 has fa ith fu lly  reflected the abrupt decline that
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characterizes these activ ities. O f th ese fields coal m in ­
in g  is  norm ally  the largest consum er annually  requiring  
about 4 0  per cent o f the output o f  the ex p lo s iv es  in d u s­
try. M eta l m in in g  fo llo w s n ex t w ith  2 0  per cen t and  
qu arrying  and n on -m eta llic  m in ing  accounts fo r  15 per  
cent. R a ilw ay  and general constru ction  during the past 
seven  years has averaged  another 15 per cent a lthough  
in  1932 alm ost a  th ird  o f the output w as so used. D u rin g  
the past year the ex p losives indu stry  as a w hole operated  
at ap p rox im ately  50 per cent o f  the average fo r  the past 
ten years. It h it a  low  spot in  th e m iddle o f  1932, 
gained  stead ily  in the last quarter o f  the year, en terin g  
1933 w ith  every  indication o f  m ainta in ing  the usual 
seasonal increase d uring the early m onths. W h at hap­
pens a fter  that depends upon industry in general.

1921 1922 1923 1924 » 2 5  1926 1927 1928 1929 1950 I9JI

F E R T I L I Z E R  m anufacturers m ust still face  the 
prospect o f  curtailed output and unprofitable opera­

tions during 1933. Sh ip pers estim ate their car require­
m ents fo r  the first quarter o f  1933 at 10 per cent less  
than last year. S in ce  about 85 per cent o f  consum er  
requirem ents are norm ally sold  in  the late w in ter  and  
early  spring, it is evident that the present low  purchasing  
p ow er o f  the farm er throttles im m ediate recovery in th is  
industry. I f  the d om estic a llo tm ent plan or other form  
o f  farm  relief should  be adopted the fertilizer  indu stry  
w ould  not be benefited until the fo llo w in g  year, i f  at 
all. In  depression , n itrogen  u sually  su ffers first but low  
prices have helped it to  resist th is  trend. L arge-sca le  
developm ent o f new  d om estic potash  sou rces forecast an 
in ten sely  com petitive situation . A lread y , phosphate  
problem s m ade acute by abnorm al im ports o f  R u ssian , 
C anadian, M oroccan and Japan ese phosphate are receiv ­
in g  official s tu d y ; but no “re lie f” to  the dom estic  industry  
can o ffse t the trouble w hich  com e from  p inch ing the 
pocketbook o f the farm er.

1928 1929 1930 1932

D U R I N G  the past year, m ost peop le have m erely  paid  
for  taxes, food  and the absolute essen tia ls o f  life , 

and as a resu lt, the autom obile, bu ild ing construction  and 
furn iture industries, all im portant consum ers o f  paints, 
varn ishes and lacquers, have passed  through a period  of 
greatly  reduced production . F urther, repairs and paint­
in gs have been delayed. A s  a result, the quantity o f  
pain ting  that m ust u ltim ately  be done is  g ro w in g  rapidly  
and, th erefore , w hen  b usiness has defin itely  revived , it 
is conceivab le that the paint industry  w ill be one o f  the

busiest. T raffic m en  in the E ast estim ate that 8 .6  per  
cent few er  cars w ill be required to  handle the sh ip m en ts  
o f paint, varnish  and lacquer products in the first quar­
ter o f  1933 than w ere used  in the correspond ing  quarter  
o f  last year. H o w ev er , the general outlook  for  the year  
is fair. T h ere  has a lready been an increase in production  
activ ity  and retail trade has show n  som e im provem ent.
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I N V E N T O R Y  o f  autom obile  tires is a t least a  m illion  
units low er than a year ago. I t  has been estim ated  

that, in  addition  to n ew  car equipm ent, about 3 0 ,0 0 0 ,0 0 0  
tires w ill be so ld  for  replacem ent in  1933 aga in st 3 2 ,000 ,-  
0 0 0  in  1932. W ith  the return o f  confidence, w hich  is  
gen era lly  exp ected , the vo lu m e o f  tire  sa les in th e  n ew  
year, should  com e som ew h ere c lose  to  5 0 ,000 ,000 . P r o ­
ducers confidently  fee l th at their  in d u stry  w ill be am on g  
the first to  respond to the general econ om ic im provem ent.

T h e  m echanical good s d iv ision  o f  the in d u stry  w ill 
probably continue to  g iv e  a fa ir ly  g ood  account o f  itse lf . 
W h ile  the ten n is sh oe production  has fe lt  th e  effects o f  
foreign  com petition , the boot and shoe d iv ision  as a  w hole  
should  continue the su ccess it has had in  the year  ju st  
ended. T h e  ou tstand ing  fea tu re  in the rubber industry  
is the prospects fo r  increased  prices fo r  raw  m aterial, 
rubber and cotton  during  the n ex t few  m onths.
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G L A S S  is in the happiest fram e o f  m ind o f  all ceram ic  
indu stries, a lthou gh  1933 holds but questionable  

g if ts  for  the part o f  th is in dustry  dependent on au tom o­
bile m an ufacture and bu ild ing constru ction . T h e  return  
o f  beer, if  and w hen  it arrives, is exp ected  to  re-em ploy
2 4 ,0 0 0  m en in the m aking o f  bottles a lone and add 
m any cars to  the railroads’ traffic. Industria l g la ssw are  
m akers are g lee fu l in anticipation  o f  the tub ing they  w ill 
sell to  brew eries. C hem ical m anu facturers w h o supply  
the container in d ustry  are h op efu l but not fu lly  con ­
vinced  that the estim ates are sufficiently sangu ine. M akers  
o f the n ew  architectural g lassw are are ev o lv in g  n ew  
products— and w aiting .

R efractories, depending both on n ew  construction  and  
on m aintenance, are in the doldrum s. T h e  m aintenance  
outlook, fortu n ately , is  im provin g  w ith  each p ass in g  day. 
O n e bright sp ot in heavy  ceram ics is  in  chem ical ston e­
w are w hich, o f  course, m oves w ith  the chem ical industry. 
H ere  the situation  has recently  im proved and the m akers 
anticipate a m uch better year than 1932.
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A n  authority appraises the immediate 
prospects for improvement in one of 
chemical indus try ’s best customers

W HITHER

TEXTILES?
By DOUGLAS G. W OOLF

Editor, Textile W orld 
Nciv York City

T O G ET IT  over with, I shall take 
the plunge into the realm of 
prophecy in the first paragraph of 

this article. If I were selling to the 
textile industry, and wanted to budget 
sales for 1933, I would base my esti­
mate upon an expectation of approxi­
mately 7^ per cent increase iri textile 
mill activity over 1932. Moreover, I 
would feel that I was taking the con­
servative side— and would be prepared 
for the pleasant surprise of, say, a 10 
per cent increase.

Readers who expect a forecast to be 
accompanied by a diagrammatic ex ­
planation w ill be disappointed. T his is 
not that kind of prediction. True, it is 
not merely a hunch; but, on the other 
hand, neither is it the result of a straight 
statistical calculation. It is rather the 
product of a “picture-puzzle” method—  
being based upon a study of the indus­
try’s performance over a period of years, 
a knowledge of current trends in tex­
tile markets, and an estimate of the 
course of general business during 1933. 
Naturally, the latter factor is the x  in 
the equation.

A fter arriving at a definite estimate, 
w e checked it with other observers in 
the industry and found some vindication 
of our unscientific procedure in the fact 
that their opinions coincided closely 
with ours, but mostly tended toward the 
higher percentage increase. An addi­
tional check, of interest to those who 
are statistically minded, is the fact that, 
according to one theory, the textile in­
dustry shows a two-year cycle and a 
“peak” is in the cards for 1933. F ol­
low ing this thought further, textile

business is better during the first half 
of a “peak” year than during the last 
half. This, too, checks with our own 
opinion for this year.

T h e Background

In order to get a picture of what this 
1933 estimate means in relation to re­
cent years, it is necessary to indulge 
in a few statistics. First, let’s see what 
has happened during the depression. 
Taking 1929 textile activity, based on 
fiber consumption, as 100, the de­
pression years— including our estimate 
for 1933— rate as fo llow s:
1929 ................. 100 1931 .................. 80
1930 .................  77 1 9 3 2 * ................ 72

1 9 3 3 + ............ 77
Extending the comparison to include 

a longer period, the eight-year average 
1924-31 is taken as 100 and may be re­
garded as a “normal” year for the 
period under review. On this basis, 
recent years— including our estimate for 
1933— would rate:

8-yr. av..........100
1924 ................  88 1929 ................... 113
1925 ................. 101 1930 ..................  87
1926 ................. 104 1931 ..................  91
1927 ................. 115 1932* ................  81
1928 ................. 104 1933+ ................  87

In other words, if our estimate of a
7^-per cent increase for 1933 proves 
to be correct, the year will be about on
a level with 1930, and only 13 per cent
under what we have been rash enough  
to term a “normal” year. If the higher

•B ased  on  in c o m p le te  d a ta .  
tE s i im a tc d .

estimate of a 10-per cent increase 
proves accurate, 1933 will be on nearly 
as high a level as 1931— and only 11 
per cent below a “normal” year. Either 
one would not be so bad for any indus­
try under present conditions.

Unfortunately, however, the textile  
improvement of recent months has been 
publicized in newspaper headlines so 
blatantly that these figures may appear 
anti-climactic. T he public has gained  
the impression that the textile industry 
is breaking all activity records. H ere 
is what actually happened last y ea r : In 
August, textiles experienced probably 
the most abrupt and most decisive 
transition in the history of the industry. 
A lm ost complete stagnation was re­
placed by a demand which, for a while 
at least, necessitated practically 100- 
per cent operation. A s an indication of 
the change it might be mentioned that 
raw material consumption in October 
was approximately 75 per cent greater 
than in July. T he average monthly 
consumption of raw material during the 
last five months, based on incomplete 
data but with the possible margin of 
error a narrow one, w as 28 per cent 
greater than the average during the 
first seven months. T his improvement 
did not enable the industry to break any 
records for the year but it transformed 
what threatened to be a thoroughly 
disastrous year into a period of activity 
only 11 per cent under the previous year 
and only 19 per cent under the average 
for the preceding eight years.

T he causes of this turn-about are im­
portant in so far as they affect the out­
look for 1933. Like most industrial
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movements, this one was not the result 
of any one factor. T he combination of 
circumstances producing it included, 
among- others, a critical need for re­
placement buying, a rise in raw material 
prices, and at least a psychological im­
provement in the outlook in business in 
general. .

Of these, the first is probably the 
most important one affecting the im­
mediate future. N o matter how bad 
business is, people still have to wear 
clothes under present standards of 
modesty. Then, too, the depreciation 
limit in apparel cannot be disregarded 
as it often is, unfortunately, in machin­
ery, for example. The old saying that a 
depression lasts as long as the seat of a 
man’s trousers has an element of truth 
in it. That is why, of course, the so- 
called consumer-goods industries lead 
the w a y . out of periods of business 
prostration. That is what has been hap­
pening during the last six  months— and 
what may be expected to continue to 
happen during the months immediately 
ahead.

Despite the active buying of textiles 
from fir.st hands in the summer and fall, 
and despite the fact that this demand 
partly anticipated, rather than responded 
to, a call from ultimate consumers, 
there is a good amount of textile buying 
still to be done. The absence of ex ­
cessive stocks, by and large, in any of 
the channels of trade means that the in­
dustry will be sensitive to this continued 
demand.

H en  or E gg?

The part which advances in com­
modity prices played in the improve­
ment is, in a sense, the old story of the 
hen and the egg. It is impossible to 
say just to what extent increased de­
mand strengthened raw material quota­
tions, and to what extent firmer prices 
induced covering of requirements. N or  
can any blanket statement be made for 
all textiles. The advance in raw cot­
ton in August, for example, was un­
doubtedly due to the Government esti­
mate of a much smaller crop this year; 
the rayon price advance in September, 
on the other hand, was the result of a 
temporary sold-up condition. H owever, 
it is reasonably safe to say that present 
textile raw material prices are not in­
flated and that comparative firmness, 
with its resultant buoyant effect upon 
the markets, may be anticipated for the 
next several months.

Coming to the third factor, the out­
look in general business, we have no 
desire to compete with authorities in 
that field. For our own purposes, how­
ever, we have proceeded on the assump­
tion that the tendency toward improve­
ment may be expected to continue— and 
that 1933, taking the year as a whole.

should develop a higher rate of general 
activity than 1932.

Since the textile industry is, in a 
sense, a group of industries, and since 
chemical manufacturers are interested 
in the prospects in the individual 
branches, it is in order to comment 
briefly upon the outlook for the products 
of each of the major fibers.

O u tlook  in  Each Branch

Cotton— The most important factor 
in cotton goods is the job which the in­
dustry is doing in balancing production 
with demand. T his is best demonstrated 
by the reduction in stocks of goods car­
ried by the mills. A t the end of October, 
stocks on hand amounted to only 167,- 
000,000 yd., as against 256,000,000 yd. 
on the same date last year, and an aver­
age of 341,000,000 yd. carried on Oct. 
31 during the four preceding years. 
Actual shipm ents of goods from mills 
during the first ten months of 1932 were 
approximately 5£ per cent greater than 
the production  for the same period. 
T his element of control is the best form  
of insurance against market degenera­
tion. T he leadership of the Cotton- 
T extile  Institute has been a potent 
factor in this direction.

A ctivity in the cotton industry, based 
on fiber consumption, was approxi­
mately 8 per cent less in 1932 than in 
1931, and 20 per cent less than the eight- 
year average, 1924-1931.

T he raw material outlook has been 
improved by the prospect of a sharp de­
crease in the crop this year as against 
last, but the existence of a large carry­
over means that the industry is faced 
with a greater supply than ever before 
in its history. T his fact is in itself the 
most important argument against any 
sharp advance in cotton prices, irre­
spective of the trend of demand. Such 
an advance, whether due to speculative 
manipulation or to artificial respiration 
supplied by some such governmental ac­
tion as the much-discussed Harriman 
plan, or “domestic allotment act,” 
would retard rather than advance the 
rate of recovery in the cotton industry.

On the consumption side, the in­
genuity which has been injected into the 
styling of cotton goods during recent 
years is a decidedly favorable factor, so 
far as use for apparel purposes is con­
cerned. T he trend of consumption of 
cotton products for industrial purposes 
depends of course upon the trend in gen­
eral business and, as indicated previ­
ously, w e anticipate an increase there.

W ool —  A ctivity in the woolen and 
worsted industry suffered a more acute 
contraction in 1932 than any other 
branch of textile manufacture. Based 
on fiber consumption, last year’s opera­
tions were approximately 25 per cent 
less than the previous year and 27 per

cent under the eight-year average, 1924-
1931. H ow ever, this was due largely to 
a period of unprecedented stagnation in 
the spring. Sharp recovery was noted 
in the latter part of the year and the 
outlook for the next few months, at 
least, is encouraging.

In this branch, there is no such over­
supply of raw m aterial as that which . 
faces cotton mills. In fact, there is 
much talk of an imminent wool 
scarcity. A lthough this is not to be 
taken too literally, there is every reason 
to expect a firm raw material market as 
a basis for next year’s operations in 
the wool industry.

Unfortunately, this division has been 
handicapped by a lack of cooperation 
among its members. The failure of the 
W ool Institute left the industry largely 
without leadership. A  movement 
started recently, under the auspices of 
the National A ssociation of W ool M an­
ufacturers and other organizations, 
offers some hope of a remedy for this 
situation.

Silk— Statistically, the silk branch of 
the textile industry did remarkably well 
last year. Rate of activity, based on 
fiber consumption, was only 6 per cent 
lower than the previous year, and 3 per 
cent higher than the eight-year aver­
age, 1924-1931. Unfortunately, collapse 
of the raw-silk market in the spring, due 
to conditions in the Far East, made it 
a difficult year, as a w hole,, for manu­
facturers. The subsequent recovery in 
raw material prices helped greatly, but 
the outlook in Japan is still too uncer-. 
tain to permit any predictions on this 
phase. H ow ever, disregarding the un­
certainty in raw silk prices, the prospect 
is for continued activity.

R ayon C om es Back

Rayon— Synthetic fibers staged one 
of their come-back acts, for which they 
are now famous. Their market had 
almost completely dried up in the spring  
— and radical curtailment, including 
complete plant shut-downs for a month 
or more, was put into effect. In the 
early summer the picture changed  
almost over-night, and during the last 
five months of the year 100 per cent 
operation was warranted; producers 
were in the pleasant position of refus­
ing orders.

In September, the w riter estimated a 
domestic rayon production of 115,000,- 
000 lb. in 1932, approximately 20 per
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cent less than 1931. Since this estimate 
was made after the improvement set in, 
and took its effects into account, there 
seems no reason to make any radical 
change in it at this time. Consumption 
may run somewhat higher, as stocks 
were liquidated during the rush for yarn 
in the summer and fall. In fact, a con­
sumption of 120,000,000 lb., or even a 
little higher, is not beyond the realm of 
possibility. W e believe that the de­
velopment of synthetic fibers is still in 
its infancy and that it is impossible to 
set any limit to its . future expansion. 
Incidentally, the increasing use of 
acetate yarn is worth noting— and 
watching.

On the price side, restricted demand 
in the first half of the year, in conjunc­
tion with the collapse in raw silk, led 
to two price cuts in June and July, 
bringing ISO denier viscose from 75 to 
65, and then to 55 cents. In late August, 
the price was advanced to 60 cents. On 
the whole, 1932 was not a particularly 
profitable year for rayon producers.

The imnjediate outlook in this field, so 
far as consumption is concerned, is 
favorable.

Broader M ovem ents at W ork

Thus far, w e have been considering  
largely the immediate factors affecting, 
the outlook in textiles. N o one inter­
ested in the future of these markets, 
however, can afford to ignore certain 
fundamental forces now at work, be­
cause those forces promise to have more 
effect than any temporary shift in the 
supply-demand relationship, or any 
transient fluctuation in textile activity.

On the economic side, there has been 
developing— haltingly at times, and im­
perfectly at all times— a movement 
toward coordinated solution of the many 
problems facing the industry. This 
movement has of course been a de­
fensive one— an attempt to counteract 
the inherent weakness of a highly de­
centralized industry. T he cooperative 
defense has taken the form of associa- 
tional effort. T his is best exemplified in 
the work of the C otton-Textile Institute. 
Formed in 1926, this organization has 
played an outstanding part in prevent­
ing complete collapse during the depres­
sion years.

Its activities have included the com­
pilation and dissemination —  in col­
laboration w ith the Association of Cot­
ton T extile Merchants— of statistics on

production, sales, shipments and stocks 
of the various types of cotton goods ; the 
encouragement of individual and volun­
tary attempts to bring those several 
factors into balance ; the development of 
sound and uniform principles of cost 
determination ; the promotion of new  
and extended uses for cotton products ; 
and the achievement of more satis­
factory relationships among the various 
divisions of the industry.

A s previously indicated, the most 
important single accomplishment to 
date has been a sane production-demand 
balance. In achieving this end, the 
industry has taken two constructive 
moves which have had social ramifica­
tions and one of which, particularly, has 
gained for the industry public prestige 
and confidence. These were, first, the 
limitation of maximum hours per week 
to 55 on the day shift and 50 at night; 
and second, the elimination of night 
employment of women and minors in 
cotton m ills..

Adoption of the latter policy may be 
regarded as the most significant single 
step ever taken by the industry. It is true 
that two important groups, the print cloth 
and narrow sheetings industries, have 
broken away from the night-work policy, 
and we are aware of the incongruity of 
the maximum-hour scales adopted when  
other industries are discussing a 40- 
hour week and organized labor goes on 
record as favoring a 30-hour week. 
However, everything is relative and 
what improvement has been made in 
social policies is a major step in ad­
vance for the textile industry.

N or has this spirit been restricted to 
the cotton industry. A s stated previ­
ously, the wool division has made one 
abortive attempt toward cooperation—  
and is certain to try again. T he asso­
ciations in the silk, knitting, and finish­
ing branches have extended their activ­
ities to include constructive plans for the 
correction of fundamental weaknesses.

Better M erchandising A rrives

By no means the least important trend 
in textiles has been the development of 
a merchandising consciousness. Here, 
too, the movement grew out of neces­
sity but the result has been none the 
less encouraging. The move has taken 
two form s: cooperative and individual. 
In the former category, there are the 
studies in marketing of cotton, wool, 
silk and rayon goods now being con­
ducted under the auspices of the T ex ­
tile Foundation. In the latter, there is 
a new merchandising aggressiveness ap­
parent in the activities of an increas­
ingly large number of textile mills.

Finally, on the economic side, there 
are such encouraging signs as the 
strengthening of the large selling or­

ganizations, and the gradual elimina­
tion of a very considerable quantity of 
productive equipment.

Technically, the industry lias also 
made progress. D uring the last few  
years, the improvements made in equip­
ment and processes have been greater, 
in the aggregate, than in probably any 
other similar period. Unfavorable 
business conditions have prevented 
widespread utilization of these improve­
ments, but they represent an important 
potential influence for the future.

It is possible merely to mention a few  
of these: the development of long-draft 
spinning; of single-process picking; of 
range finishing; of full-fashioned 
hosiery production in one operation; of 
scientific pre-shrinking and crease- 
proofing of fabrics; of continuous rayon 
manufacture; and of the use of plastic 
compounds in the production of textile 
materials. In connection with the latter 
item, its significance is indicated by the 
production of a pile fabric without the 
use of a loom !

Those who sell to the textile industry 
and who w ish to keep in touch with 
factors influencing its future will do 
well to study each of these technical 
trends.

T h e Industry’s Price P olicy

Lest readers may imagine that, as 
a protagonist for the industry, we are 
attempting to g ive it too clean a bill of 
health, we hasten to admit that it is 
still far from a profitable field of en­
deavor. T his is due partly to the de­
pressed conditions prevailing in busi­
ness generally, partly to the difficulty of 
adjusting an old industry to new condi­
tions, and partly to the lack of a sane 
price policy. T extile manufacturers 
have indulged in more than their share 
of price-cutting tactics. Even during 
the months of satisfactory demand in 
the last half of 1932, the least sign of 
abatement would lead to price-panic. 
The fact that such abatement may have 
been seasonal, and easily predictable, 
counted for little. A  defeatist attitude 
still prevents the industry from capi­
talizing on a relatively large call for 
its products.

So long as it is not legally possible to 
restrain price-cutters, the only answer is 
education. There have been signs, re­
cently, of a more general realization of 
the futility of such tactics. U ntil those 
signs become unmistakable, w e are un­
able to make any such definite predic­
tion regarding textile profits as w e were 
bold enough to make concerning textile  
activity. Fortunately, w e sense a 
growth of mental flexibility among tex­
tile manufacturers which encourages us 
to anticipate a decade of greater pros­
perity than characterized that through 
which they have just passed.
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By ERNEST E. THUM
Editor, Metal Progress 

Associate Editor, Chem. & Met., 1917-1923

'What Is the Outlook 
for 

Ir o n  and Ste e l

O N E  A C C E P T S the task of w riting  
on this subject with much trepida­
tion. One guesses that the reader 

is anxious to know what to expect in 
the immediate future— 1933, and even 
first quarter 1933— and is only mildly 
interested in the trend for the next 
generation. But it is clear that any 
pronouncement for the next few months 
is mere speculation; information on 
which any reasonably sound prediction 
can be made is only applicable to long­
time tendencies, and then only in the 
absence of unheralded revolutions in 
society. Our present industrial stagna­
tion seems to be the result of a number 
of causes whose relationships are so 
obscure that no economist or statesman, 
either here or abroad, has been able to 
point a clear w ay out (or at least be 
plausible enough to attract a large and 
enthusiastic fo llow ing). Y et our im­
mediate future depends upon how well 
and quickly this tangle of influences is 
unlaced. Consequently, almost the only 
safe short-time prediction is that 
changes are inevitable, since our world 
is not static, and since numerous his­
torical precedents show that great 
masses of people w ill not long endure 
want when necessities are w ithin reach.

In order to prove the unreliability of 
short-time forecasts based on recent 
statistics, glance at the first curve ( The 
Iron A g e ’s  record of daily production 
of steel ingots in the United States) 
and im agine yourself back in the early 
spring of 1930. “The collapse of stock- 
market quotations last November was 
quickly reflected in a sharp fall in steel 
production,” you would say, “but the 
winter improvement in business (so  
prominent in 11 out of these 13 years) 
seems to have erased the losses. The 
lines drawn along the peaks and the 
valleys are undoubtedly convergirig. 
Can I not draw the conclusion from  
these statistics that the industry is be­

coming more stabilized ? If so, the year 
1930 appears to be destined to be a very 
good year— not so good as 1929, with  
its record 55,000,000 tons, yet very good, 
nevertheless— and should produce the 
country’s normal needs, on the order of
47,500,000 gross tons.”

T he cold fact is that in 1930 we 
produced 39,600,000 gross tons. The 
statistical predictor was off about 17 
per cent, the difference between a very 
good year and a moderately poor one.

Suppose we tried our predicting 
propensities again in the spring of 1931. 
W e were then a little older and a little 
wiser, and the production curve had 
stretched itself out another year (F ig . 
1 ). A gain an im aginary conversation  
with ourselves: “W ell, it seems we
have been through more than a stock 
market flurry— it’s more like the depres­
sion in 1921, perhaps even worse, for 
the production curve has already had a 
downward trend for more months and 
has slid further down from the peak 
than ten years ago. But at last the turn 
has come, for we can’t get much w orse.” 

Again, the cold fact is that 1931, in­
stead of being better than the disap­
pointing 1930, produced one-third less, 
or 25,200,000 tons, and it didn’t even

stop there, for in 1932 w e w ill be lucky 
if die output reaches 13,000,0001 T he  
statistical predictor in the spring of 1931 
was off just about 100 per cent, the  
difference between up and down.

A  statistician would hasten to point 
out that extrapolafion of production  
curves for a single industry is especially 
hazardous for the near future; trends 
only may be indicated. If activity in the 
steel industry could be related to that of 
other industries, perhaps errors in one 
prediction would cancel errors in an­
other. This supposition also can readily 
be tested, for the steel industry lias- 
acquired a considerable mass of data 
about the consumption of its product.

Late in 1929 the present writer made 
such an estimate for 1930. It was pub­
lished in The Iron  A ge , Jan. 2, 1930, 
p. 106. It considered various industries 
which consumed steel.

Railroads bought about 11,000,000 
tons annually from 1923 to 1926; 1926- 
to 1929 the average was 8,800,000. 
However, late in 1929 unusually large 
contracts for rails and cars were let, so 
the anticipated railroad consumption fo r  
1930 was 10,000,000.

Automotive industry had taken fluctu­
ating amounts of steel, but some figur­
ing disclosed that the purchases for the- 
five previous years amounted to about
1.6 tons of steel for each car or truck 
built. A  respected personage in the 
industry had predicted 4,500,000 cars 
for 1930, which meant about 7,200,000- 
tons.

M achinery used 1,900,000 tons in 
1926; since then the amount had steadily 
declined to 1,600,000; assume this figure- 
in 1930. Containers for food took a 
steadily increasing tonnage “and there 
is no reason to suspect that th is trend 
will be halted. Assum e 1,800,000 tons.”

A griculture appeared to be on a de­
clin ing cycle, so 1930 w as guessed at
2,700,000 tons. (In  1929 it was 3.0.)
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Exports fluctuated about 2,800,000 tons 
since 1923, and this figure was assumed 
for 1930. Oil, gas, water and mining 
(3.7 in 1927, 4.8 in 1928, 5.8 in 1929) 
appeared to be on the bulge, but the 
crest of pipe-line tonnage seemed to 
have been passed, so 1930 was guessed  
at 4.7 tons.

Building and construction had used 
around 9,000,000 tons annually since 
1926. 1930 was expected to be less,
despite the programs recommended by 
President Hoover. Guess 8,000,000. 
Unclassified was taken at the average 
since 1923, 8,400,000.

The total comes to 47,200,000 tons, 
almost exactly what the “normal needs 
of the country” were, as estimated by 
another editor by an entirely indepen­
dent route. T his close check did nothing 
but prove both of us w rong; note the 
following tabulation:

E stim ate  Actual
Million Million

Tons Tons
M achinery........................................  1.6 1.2
Containers........................................  1.8 2.4
Agriculture....................................... 2 .7  1.6
E xports .............................................  2 .8  2 .2
Oil, etc...............................................  4 .7  4 .6
Building............................................  8 .0  7.4
Railroads..........................................  10.0 5.9
Automobiles....................................  7 .2  6.1
Unclassified...................................... 8 .4  8 .2

47.2 39.6

It is apparent that the errors in the 
estimate for 1930 came in through the 
depleted purchasing power of the farmer, 
the automobile buyer, and the railroads. 
In 1931 and 1932 these effects were 
further intensified, and the artificially 
stimulated building industry also col­
lapsed.

T o help those who will try their hand 
at a similarly detailed prediction for 
1933, F ig. 2  shows the curves of con­
sumption for the various industries 
since 1922. The reason such an estimate 
is not attempted here is that it appears 
to me to be just as easy and just as 
accurate to guess once for the entire 
steel industry as to guess eight times for 
the principal outlets.

This article may be progressing  
backward, for so far it has shown that 
near-by prediction is impossible either 
from one output curv^ or eight con­
sumption curves. Before passing on 
to a consideration of longer trends an­
other point can be made.

Glance through the following tabula­
tion :

U. S. Steel U. S. Automobile
Production Production

Year M illion Tons M illion Tons
192 3..................  4 3 .5  4 .2
192 4..................  3 6 .8  3 .7
192 5..................  44.1 4 .4
192 6 .................. 4 7 .0  4 .5
192 7..................  4 3 .8  3 .6
192 8..................  5 0 .3  4 .6
192 9 ..................  5 4 .8  5 .6
193 0 .................. 3 9 .6  3 .5
1931 .................. 25. 2 2 .4
193 2..................  13.0 1.4

You don’t need to have a slide rule 
to see the remarkably close ratio, year 
after year, of about ten tons of steel for 
each car. That doesn’t mean that the 
automobile is the dog w agging the steel- 
industry tail, or vice versa. It means 
that when w e have the money to buy 
automobiles we also have the money to 
buy steel bridges and shingle nails, 
fertilizer, and shoe blacking. This 
broad relationship is the only one which  
has yet become apparent; when w e’re 
up, all of our industries are up. This 
fact has been driven home during the 
past two or three years, but a careful 
consideration of the curves already 
given indicates that they are roughly 
parallel to what we remember about 
the general course of trade in all the 
industries— that is to say, the desire 
and ability of Tom, Dick, and Harry to 
buy things.

“Recovery” in the steel industry in 
1933 therefore has no connection to 
the average production in any preceding 
year or group of years, nor to the 
“trend” line which is shown in F ig. 1. 
It awaits the returning desire and 
ability of the ultimate consumer to buy 
the things he thinks he needs. (H e  will 
always get the things he really needs, 
somehow or other.)

N ow  desire is a matter of psychology; 
ability has some relationship to econom­
ics. Neither are exact sciences, so they 
give us little help in solving our im­
mediate problem. Predictions for better 
business in 1933 must therefore be based 
on the knowledge that the American  
nation has been doing far, far less 
business that it is accustomed to, and 
that its present level of activities is so 
low that there is no other way to go but 
up. A lso, that unless someone finds 
some fresh bogeymen to frighten the 
timid (that is, all of u s) , we w ill before

long pluck up courage enough to say 
B oo! to those w e now have with us.

It may be said with considerable con­
fidence that production statistics can 
be used only to indicate broad trends, 
and then only when the effect of tem­
porary influences is suppressed or 
allowed for. (In  passing it may be re­
marked that this is only another con­
trast between economics and science. 
A  “trend” is a long-tim e extrapolation 
adjusted by a very human observer, but 
physicists would put no trust in  any­
thing more than a very slight extension  
beyond observed values, and only in 
values washed free of the personal 
equation.)

Let us now look at some curves for 
longer times— say pig iron, for there 
are data for pig iron for many years 
back. Before accepting pig iron as an 
indicator, w e should do it w ith our eyes 
open to its limitations.

Production of p ig  iron would not in­
dicate industrial activity in the 17th 
century, even if the term “industrial 
activity” means anything as of 1650 
A .D . W hen there were no wars to use 
up cannon, the early blast furnace 
owners were hard put to find an out­
let for their product, and the foundries 
attempted to popularize art objects, 
such as stove fronts, monuments, and 
memorial plaques. About 150 years 
ago, when a method of changing pig 
iron into tough weldable wrought iron 
was invented, there began to be some 
relationship, yet only in the 40-year 
period (roughly 1870 to 1910 when the 
bessemer process of steel making was in 
its hey-day) was cast iron ubiquitous. 
Its production then was a real measure 
of prosperity, since it was almost the 
sole raw material for steel, wrought 
iron, and cast iron articles of every  
description.

T his condition did not endure, and 
the importance of cast iron during the 
last generation has been gradually sup­
pressed. W hereas one ton of steel was 
made for every ton of pig iron just 
before the W ar, now the ratio of steel 
to iron is 1J to 1. T his is because 
open-hearth steel is favored over bes­
semer because it consumes any amount 
of scrap that can be had cheaply, and 
all manner of substitutes for gray iron 
castings have appeared— high strength 
cast iron, alloy steel castings, die cast­
ings, molded condensation products, 
non-ferrous articles, welded steel, stamp­
ings. A ll these things disturb the 
supremacy of cast iron, and its relation­
ship with general industrial activity.

W ith these gradually changing con­
ditions in mind, look at the figures for 
world production of pig iron since 1870 
(F ig . 3 ) . It is a curve that is capable 
of many interpretations. For instance, 
in 1905 Sir Robert Hadfield told the 
Faraday Society that the p ig iron then 
being produced was consumed by about
200,000,000 people, only a small frac­
tion of the total population of the globe, 
and a future increase equal to the

Fig. 1—¡Early in 1930 it appeared that the steel industry was becoming more 
stabilized. Early in 1931 we appeared to have been through a depression like 

that of 1921. In 1933 we don’t know where we are
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average for the period 1870-1900 could 
be expected as civilization spread into 
the darker areas. Such a straight line, 
calling for about a million tons in­
crease a year, is drawn on the co­
ordinate sheet. It appeared to be much 
short of actualities for about 15 years. 
A s a matter of fact, the curved line A  
represented the trend better— iron was 
actually produced at an ever-increasing  
rate. The 1900 to 1915 period coincided 
w ith the rise of the automobile and the 
mass-production idea, and none doubted 
the intimate connection between the 
two, and few  could see an end to the 
process.

Then came the W ar, and its imme­
diate after-effects (especially staggering  
to civilized Europe) to knock the pro­
duction line down below Sir Robert’s 
prediction. H ow ever, things started to 
boom in a big w ay after 1922, and for 
a considerable period of time it ap­
peared that the new production curve 
B  was paralleling the pre-war trend. 
Such a 12-year set-back was suggested  
by the present w riter five years ago, 
and the prediction w as fairly accurate 
for 1928 and 1929. But this new curve 
failed to take into consideration— well, 
whatever started the trouble in 1929, 
and now even Sir Robert appears to be 
a rosy-eyed optim ist!

One thing is sure, and that is that 
any estimate of the rate of expansion in 
the iron and steel industry based on 
pre-war conditions is worthless. The 
dizzy climb has been checked. In­
stead of making the 120,000,000 tons of 
pig iron in 1932 called for by curve A  
(and probably producible by existing  
blast furnaces) or the 100,000,000 tons 
called for by curve B , the world’s make 
w ill actually be less than 40,000,000 
gross tons. One wonders, indeed, if 
the production line w ill regain Sir  
Robert’s forecast and make 80,000,000  
by 1940!

For there are more reliable indica­
tions than F ig . 3 that the consumption 
per capita in Am erica, at least, is 
grow ing much less rapidly than in the 
1900-1920 period.

F irst is a profound change in our 
methods of transportation. Prior to the 
W ar many miles of new line were being  
built in the Central and Far W est. 
Since the W ar the desire has been to 
economize on operating labor by longer 
trains. Both these movements are com­
plete, yet both (w hile they lasted) re­
quired huge quantities of iron and steel 
for rails, bridges, signal systems, loco­
motives, and cars. Competition from  
automobiles and airships, pipe lines and 
electric transmission lines w ill prevent 
any further large expansion of the rail 
system ; from now on it w ill require 
metal principally for maintenance —  
obviously only a portion of its con­
sumption in the recent years when the 
railroads were the steel industry’s best 
customers.

Associated with this are the changes 
in the nature of the metals brought 
about by the autom otive industry. In 
the new “rolling stock” w eight is a 
great consideration. (T h e power plants 
on four sections of the 20th Century 
Limited are comparable w ith that in  
the frail racing craft, M iss America  
X ! )  T his means that the bulky cast 
iron, machine steel, and boiler plate are 
replaced by aluminum, strong alloy 
steels, and sheet. Chilled iron wheels 
and steel tires g ive w ay to wood and 
rubber. In the permanent way, heavy  
rails are superseded by w ire concrete

Fig. 2 —  About the 
only depression proof 
outlet for American 
steel is for containers

Fig. 3—Production of basic commodities 
violently disturbed by unforeseen external

World's Production o f Pig Iron
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reinforcement, and massive trusses by 
spidery suspension bridges.

T his change from the bulky and im­
pressive to the light and sleek is also  
to be observed in all our modern ma­
chines, household equipment, and tools. 
D esign  is being continually refined, not 
only to improve portability, but to re­
duce first cost of raw material. H ence  
an ever-increasing amount of sheet and 
strip is being made into stampings, 
pressings, w eldings, and casings, re­
placing more bulky forgings and cast­
ings. For this reason production of 
sheet and strip during the last four 
years jumped to 20 per cent of the 
entire steel output in this country, as 
compared to 12 to 13 per cent for 
the previous decade. (A n  accelerating  
cause, of course, has been large im­
provements in the production technique 
for flat rolled steel products.)

One might think that the tonnage lost 
to the changed transportation and me­
chanical industries would be regained by 
sales to other rapidly grow ing ones, 
such as the process industries. T his is 
in line w ith the fallacy that every man 
put out of work by a machine can find 
a job made by another machine. T he  
real truth is that such sales of metal 
(except the remarkably steady, “de­
pression-proof" outlet for containers, 
shown on F ig . 2 )  comprise an increas­
ing proportion of special alloys, more 
or less corrosion-proof. T he ideal now  
is to put in equipment that w ill stay put. 
W hile only a little stainless steel is now  
being made, relative to the enormous 
amount of common steel w hich is rust-
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ing away each year, yet the tonnage is 
grow ing rapidly, as well as that larger 
tonnage of steel with low alloy content 
markedly resistant to corrosion. This 
means that, on the average, the steels 
now being made are lasting longer than 
ten years ago.

One last important factor w ill con­
tribute to this slackening demand for 
steel we are discussing, namely stagnant 
building and construction, ordinarily 
consuming 15 to 20 per cent of the 
American output. Despite all the propa­
ganda that our trouble is “under-con­
sumption, not over-production,” it is 
becoming abundantly clear that w e have 
developed so much power and invented 
so many labor-saving machines that the 
entire country’s wants can be supplied
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Fig. 4—U. S. steel production appears to 
take the S curve of a wasting asset, when 
5-year averages are figured to consumption 

per capita

when the entire population is working  
at a fraction of the standard 8-hr. w ork­
ing day. E xisting and enormous debts 
already owed America by other na­
tions w ill effectively prevent any outlet 
by exporting products beyond those con­
sumed within the States. Am erica will 
therefore be in no position to expand 
its existing factories (except for newly 
discovered specialties) until such time 
as the work day can be drastically cut, 
and the mass of our people again happily 
and gainfully employed. Lacking power­
ful and militant labor unions, which in 
the past have forced such evolutionary 
changes, w illy-nilly, this necessary and 
inevitable change w ill probably be un­
duly delayed.

W ith the above factors in mind, 
namely, stagnation in railroad and fac­
tory construction, the replacement of 
m assive machinery by lighter, the de­
velopment of rust and corrosion- 
resistant metals, and the impossibility 
of export, w e can see ample reasons for 
the so-called S curve of steel production 
in America. Reproduced herewith as 
Fig. 4 is one drawn by W . W . Macon 
( The Iron A ge, Sept. 15, 1932) wherein 
the dots represent five-year averages. 
Such a system of plotting smooths out 
the precipitous fluctuations character­
istic of F ig. 1 and gives an entirely dif­

ferent idea of the trend line. (N o te  the 
“trend” of F ig. 1 indicated by arrow. 
Macon’s curve indicates that the m axi­
mum annual production per capita will 
be about 850 lb. of steel ingots; Had- 
field in 1905 thought the correspond­
ing figure for civilized nations would be 
400 lb. of pig iron per inhabitant. In 
our present mood w e would be inclined 
to the view  that the true value is some­
where between the two figures.

The S curve of F ig . 4 is one which  
has appeared over and over again in the 
recorded history of metals. It is the pro­
duction curve of every mine, of every 
m ining district, and of every industrial 
nation. Copper producers in America  
are familiar with it— we dominated the 
world in copper not so long ago, as did 
England before us, and as did Spain  
before England. Just because w e were 
the leaders once is no reason w hy we 
should continue to be indefinitely. On 
the other hand, the United States w ill 
never reach a place where its copper 
production is unimportant.

Shortage o f  H ig h  Iron O re

Production from a gold mine takes an 
S curve because the deposit is exhausted 
more or less rapidly. The S curve of 
steel in Am erica is a product of chang­
ing demand rather than of a lack of iron 
ore or coke, either real or in prospect.

Much concern is felt in the Lake D is­
tricts over the impending shortage of 
high iron o r e ; the so-called independent 
producers having no more than a ten- 
year reserve. But it should be remem­
bered that the Lake deposits are true 
bonanzas, soon to be exhausted. It will 
then be necessary for the industry to 
mine lower grades, to revise smelting  
processes, or to concentrate the ore by 
mechanical or chemical means. Rest 
assured that these things w ill be done—• 
in fact are being done, for one-third the 
Missabe ore is now given a crude con­
centration process whereby some of the 
clay or soft gangue material is washed 
out. Only by a judicious m ixing of 
high grade and washed ore is it pos­
sible to keep the average iron content 
above 50 per cent (55 per cent w as the 
figure before the W ar).

A s the iron content of workable ore 
is reduced by these improvements, the 
tonnage of available material increases 
in geometric ratio to astronomical 
figures. Remember that the earth’s crust 
contains 5 per cent iron and that its 
core is an enormous meteorite. W hat 
man needs he gets 1 H e w ill get iron 
and steel as long as he remembers how  
to dig the paint rock, char the wood, 
and harness the waterfall.

It may be concluded from all this 
that even though our recovery from the 
present depression may be slow, w e can 
look forward for a long, long time to 
come to an American steel industry that 
w ill produce metal for local consumption 
at a rate somewhere in the neighbor­
hood of 600 lb. per capita annually.

W hile this is not an especially attrac­
tive outlook for the steel industry, call­
ing as it does for a production of about
40.000.000 tons in 1940, the chemical 
industries can draw comfort from the 
assurance that their products w ill be 
consumed by the steel industry in in­
creasing quantity. In return the process 
industries w ill consume an increasing 
amount of new and special alloys, and 
must count on more byproducts from  
the coke and steel plants.

T hose very changes already noted, 
which are cutting down on the per 
capita consumption of steel, are respon­
sible for an increasing consumption of 
chemicals and chemical products. Con­
sider the increasing proportion of thin 
material. T en years ago one out of 
every four tons of ingots eventually was 
marketed as sheet, strip, tin plate, and 
wire. N ow  the proportion is one of 
three. A ll of it requires pickling acid 
and much of it is fluxed and coated with  
metal or oil. In its fabricated form for 
ultimate consumer it w ill be polished 
or colored, thus consuming abrasives, 
cleaners, glazes, enamels, lacquers, and 
electroplates.

Based on figures given by J. M. Camp 
to American Iron and Steel Institute in 
1920, it may be predicted that the
40.000.000 tons of steel produced in 
America in 1940 w ill consume chemicals 
on the follow ing order: 400,000 tons 
sulphuric acid (5 0  deg. B e .) for 
pickling, 40,000 tons hydrochloric acid 
and ammonium chloride for fluxing 
coated sheets, and 10,000 tons palm oil 
for tin plate.

A  large amount of acid and oils w ill 
also be used in plants making coke for 
iron blast furnaces. Byproduct plants 
will continue to shoulder the beehive 
into oblivion, and the 30,000,000 tons 
of pig iron produced in Am erica in 
1940 w ill undoubtedly require on the 
order of 300,000 tons of sulphuric acid 
to fix the ammonia, 7,000,000 gal. of 
straw oil for absorption of light frac­
tions, and 1,250 tons of caustic for neu­
tralization of acid washes.

G row th o f  A llo y  D iv is io n

A ll this activity w ill involve the pro­
duction of corresponding amounts of 
ammonium sulphate, benzol, w axes, and 
tar, which will enter the market in com­
petition with similar materials produced 
in other industries.

Growth of the alloy part of the steel 
family has frequently been remarked. 
In 1902, 2 per cent of the total steel in­
gots and castings were alloy; the pro­
portion is steadily climbing and has 
now reached 6 per cent. (Collected  
statistics g ive a conservative picture, 
ow ing to the lack of an accepted 
boundary between plain steel and alloy 
steel.) Unquestionably, the causes for 
this movement are continuing, and a 
constantly increasing proportion of the 
output will be low-alloy steels, heat- 
treated to improve their physical
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properties. Each one of these w ill con­
sume its proportion of the various ferro­
alloys —  chromium, vanadium, molyb­
denum, tungsten, silicon, manganese, 
titanium, and zirconium— and the pure 
metals nickel, aluminum, copper, and 
cobalt.

A n especially important phase of the 
future steel industry is the corrosion, 
rust, and heat resisting steels. These 
have only lately been discovered, but no 
w ords of mine are needed to remind 
readers in the chemical industry of the 
importance of stainless iron to nitric 
acid plants, to those in the oil industry 
of high-alloy preheater and exchanger 
tubes, to readers in the paper industry 
of high chromium-nickel castings for 
handling sulphite liquors, and to those 
in the chemical industry of reaction 
chambers of high-nickel alloys, to those 
in the food industries of the stainless 
steels. These established uses w ill un­
doubtedly grow. The most spectacular 
advances are being made in the high 
chromium-nickel alloys, w hich have 
proven so enduring against hot gases 
that all manner of furnace parts are 
being made of them (even for high tem ­
peratures in the ceramic industries) 
such as containers, muffles, heat ex ­
changers, conveying mechanisms, resis­
tors, and burner parts. The enthusiast 
pictures the ovens, kilns, and furnaces 
of the future as made of a little brick, 
but mostly of metal and insulation 
materials.

W ill D ep en d  on  C hem icals

There are already a great number of 
alloy analyses available, and the end 
will never be in sight, for continued con­
tact between producer and consumer 
w ill bring forth special alloys for spe­
cial purposes. Som e of them will have 
so little iron in them they cannot be 
called steel, but the production w ill be 
so exacting that only the best steel- 
making technique and equipment w ill be 
equal to the task. All of them will in 
turn require larger and larger amounts 
of the less common metals and the 
ferro-alloys, produced only by chemical 
means or by sm elting in electric 
furnaces.

So much for the near future— say the 
next generation. Soon thereafter the 
steel industry will lean heavily on the 
chemical to help it w ith its problem of 
low-grade ore. For it is not to be 
doubted but that the iron industry will 
follow^ the copper or zinc in d u s tr y -  
first high-grade ore smelted direct; then 
low-grade ore concentrated by gravity; 
next flotation (using acid, oils, and com­
plex chemical reagents) before sm elt­
in g ; lastly, the leaching of low-grade 
rock or fine concentrates and recoverv 
of metal by electrolysis. W e in the iron 
industry are still w orking our high- 
grade iron ores and just beginning 
gravity concentration. Our children 
w ill see us descending the scale; per­
haps our grandchildren w ill work with 
electrolytic iron.

CHEMICALS USED IN M E T A L  

W IN N IN G  A N D  TREATMENT

EDITO RIAL STAFF REVIEW

UT IL IZ A T IO N  of the latest con­
cepts of physics and chemistry, ap­

plication of thermodynamics to the 
study of processes, and a rapid progress 
in the development of scientific methods 
of control are some of the trends in 
modern metallurgy. T o this must be 
added an increasing demand for prod­
ucts of the highest purity, w ith specifi­
cations becoming more and more rigor­
ous. These facts assure continuation  
and even broadening o f  the present 
fruitful interchange of ideas, processes, 
and equipment, between the metallurgist 
and the chemist.

Intense activity in the production of 
gold was the outstanding feature of the 
past year, and indications point to an 
even higher output in the com ing year. 
Many interesting problems in the metal­
lurgy of gold are still w aiting for their 
solution; most important among these 
is probably the recovery of cyanide from 
waste solutions. T his is already accom­
plished for the stronger solutions used 
in the cyanidation of silver ores, and 
successful application to the weaker 
solutions used for gold may be expected 
in the near future. Retreatment of old 
w aste dumps and efficient m illing of 
certain refractory ores also present 
problems of a chemical nature. W ith  
material reductions in treatment costs 
the life of many gold fields, notably 
the Rand, should be prolonged for many 
years. Application of the flotation proc­
ess to gold metallurgy has become an 
accomplished fact, and further develop­
ment in this direction may be expected.

C hem icals U sed  in  F lotation

Flotation is another branch of metal­
lurgy in which the chemical engineer 
is vitally interested. The delicate re­
actions involved, the multiplicity of 
available reagents, and the exacting  
supervision required to maintain proper 
conditions in the circuit call for careful 
chemical control. N o other single fac­
tor in the process approaches in impor­
tance the proper selection and control 
of reagents. _ A m ong future prospects 
in this field is a wider use of the proc­
ess in the treatment of gold ores, in­
creased application in the non-metallic 
field, and possible utilization in certain 
chemical processes.

A  steadily increasing grade of the 
flotation concentrates produced sug­
gests a wider application of hydro­
metallurgy in the extraction o f  metals. 
The process of preparing the metallic 
solutions and of maintaining them at the 
proper concentration and purity involves 
problems fam iliar to the chemical engi­
neer. N ew  uses may be found for am­

monia in this field. N ow  one of the 
cheapest of the alkalis, ammonia is 
being used successfully in leaching flue 
dust, and its application in certain flo­
tation circuits lias already been pre­
dicted.

Treatments of flue dust and secondary 
metallurgical products, and the rapidly 
increasing recovery of scrap and waste 
metals usually present involves chemical 
problems. Much progress is reported 
in the manufacture of pigments, often 
the products of these processes. Inter­
esting developments are being made 
w ith zinc pigments, such as calcium  
lithopones, lithopones of high zinc sul­
phide content, and straight zinc sul­
phide pigments. Better hiding power 
and improved weathering properties are 
claimed for these products. T he out­
look for titanium pigm ents is also 
bright.

E lectrop lating

In electroplating chromium still holds 
an important position, and im prove­
ments are repeatedly made in the art; 
use of cadmium plating is also making 
rapid advance. Tungsten plating, re­
cently added, may offer interesting pos­
sibilities, although its development has 
not yet progressed to a stage where 
definite predictions can be made. Re­
cent improvements in nickel plating in­
clude work at high temperatures and 
the use of solutions w ith low pH. An  
interesting attempt to produce non-tar­
nishing silver involves plating of the 
silver w ith palladium, followed by a 
flash of rhodium. One objection raised 
to this method is the somewhat different 
color imparted to the silver.

The metallurgy of the rare metals 
offers many problems to the chemist, in 
production as well as in application. 
Several new metals have recently ad­
vanced to the commercial class, such 
as rhenium, indium, gallium , zirconium, 
and titanium. Much publicity has lately 
been given to recent discoveries of 
radium in Canada, and to the improve­
ments in the chemical process used in 
extracting the metal, said to be superior 
to prevailing methods. Great activity  
is being displayed to create new outlets 
for this interesting metal, especially  
along industrial lines.

An alloy coating for steel has been 
found that is resistant to hydrochloric 
acid.^ It is reported that a perchlorate 
solution of lead and bismuth will g ive  a 
deposit of an alloy of these tw o metals 
highly resistant to  niuriatic acid cor­
rosion. T he plate is ductile and prac­
tically free from pinholes and other 
objections.
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Process Industries as 

Purveyors to the

MOTOR CAR
By T. A . BOYD

General Motors Research Laboratories 
Detroit, Mich.

A L M O S T  every material going into 
f \  the modern motor car is a product

of one or the other of the metal­
lurgical and the process industries. And 
if the latter may be considered to include 
the former group, which, broadly, is not 
unreasonable, then the process industries 
may be seen behind practically every 
item that goes into the automobile. 
Furthermore, with petroleum refining 
a division of the process group, it is 
evident that the motor car is also oper­
ated almost entirely on process indus­
tries products. E very single part of the 
automobile, except perhaps the padding 
in the cushions, some of the wooden 
pieces, and the water in the radiator, is 
either directly a product of some one of 
the process industries or else these indus­
tries contribute in a large w ay to its 
supply or to its fabrication. Even the 
water in the radiator has to be chemi­
cally treated in the winter time to keep 
it from freezing. For the latter purpose 
there is required each winter a total of 
around 40,000,000 gal. of ethyl alcohol, 
methyl alcohol, glycerine, and ethylene 
glycol.

M etallurgical Products Lead

By far the greater part of the motor 
car is constructed of the various prod­
ucts of the iron and steel industries. 
Between 2,500 and 3,000 lb. of iron and 
steel on the average went into each auto­
mobile manufactured during the five 
years, 1927 to 1931 inclusive. And so it 
is that of recent years the motor car has 
been the largest single consumer of 
some of the products of the iron and 
steel industries, notably of steel strips, 
bar, and sheets; of alloy steels; and of 
malleable iron. It has also been the 
largest consumer of nickel, of lead, of

plate glass, of rubber, of upholstery 
leather, of gasoline and of lubricating 
oils. And it has been a very large user 
as well of aluminum, copper, tin, zinc, 
coated fabrics, paints, and lacquers. 
T hese facts are illustrated graphically 
in F ig . 1. Table I shows the actual 
consumption of these materials by years, 
in comparison with consumption by all 
industries.

Elsewhere (Table I I )  there is listed 
a large group of the basic chemical and 
metallurgical products which are used 
by the motor-car industry. T his list, 
although large, is naturally not a com­
plete one, for in reality the automobile 
is an integration of almost every avail­
able material. It would perhaps be 
simpler to make a list of materials which  
do not contribute to the making and 
operating of motor cars than of those 
w hich do. Some of the items listed 
in the table are consumed in large 
amounts and some only in small quan­
tities, of course. The amount of a 
material that is used is not always a 
measure of its importance, however. But, 
all in all, the motor car constitutes one 
of the largest and most important out­
lets of the process industries.

A s a consumer of the materials men­
tioned, the automobile has not, of 
course, maintained its customary rate 
during the depression years since 1929. 
W ith the exception of those materials 
which are consumed chiefly in the opera­
tion and maintenance of cars, there has 
been a large reduction in demand, and a 
reduction which has increased further in 
amount with each succeeding one of the 
three years just past. D uring 1932 
the automobile manufacturing industry 
operated at a  rate which was less than 
40 per cent of the average for the five 
vears 1927 to 1931.

N ow, statistics collected over a period 
of many years have shown that the 
average life of automobiles has for a 
long time been about seven years 
( “Facts and Figures of the Automobile 
Industry,” 1932 Ed., p. 11 ). The 
magnitude of the decrease in number of 
cars manufactured during the past three 
years has been so great as to make the 
number built each year smaller than that 
needed to replace the cars which, during 
that year, had reached the age of seven 
years. A s a consequence of this con­
dition, there has been accumulating each 
year since 1929 a deficiency of automo­
biles. T his is true even if it be assumed 
that the number of cars in service in 
1929 represented the maximum demand 
of the country, which it probably did 
not.

D eficiency M ou n tin g  R apidly

H ow  much this deficiency in the num­
ber of cars produced during the past three 
vears amounts to is estimated in an ap­
proximate w ay in Table III, some of the 
data for which are shown graphically in 
Fig. 2. The simple basis on which the 
resulting figures have been arrived at is 
that the domestic sale of cars in the 
United States seven years prior to the 
year under consideration represented 
the number that needed replacement 
during that year.

The figures tabulated show that al­
ready, on this simple basis, there is an 
accumulated deficiency of nearly 4,500,- 
000 cars. Furthermore, this is true 
when the automobile business is con­
sidered as now being simply one of re­
placing those cars worn out in service. 
And, even if the deficiency is to be held 
down to the figure given, the automobile 
industrv will need to make nearly
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Fig. 2 —  Accumulated 
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Fig- 1—Percentage of total U. S. 
production of principal com­
modities consumed in automobile 

manufacture

4,000,000 cars during 1933. T his arises 
from the fact that the nearly 4,000,000 
cars made in 1926 w ill become seven 
years of age during 1933. It appears 
scarcely probable that, unless conditions 
improve considerably, such a large 
number of cars w ill be manufactured 
during 1933, for it is larger than the 
number of cars sold in the United  
States in any one of the years past, with  
the single exception of 1929. Hence, 
it seems likely that by the end of 1933 
the number needed to put motor car 
drivers back on the 1929 basis of owner­
ship w ill have mounted still further, 
perhaps to about 6,000,000.

R egistration  D rop  R elatively  Sm all

It is true that decreases in registra­
tions since 1929, although considerable, 
have not been nearly as large as the 
figures given in the previous paragraph. 
But that does not mean that these 
figures on cars normally needing re­
placement are not valid. It means rather 
that a great many cars are being kept 
in operation longer than used to be the 
case.

The sole purpose of the discussion 
and analysis just given  has been to 
show that there has been and is still 
being built up a deficiency of new auto-

7,000,000 8

6,000,000 o

5,000,000 ;

4,000,000 .s

3,000,000 s ' o»

2,000,000

1,000,000

1930 1931 1932 1933

mobiles, or what may be considered as 
a potential demand for cars; and that 
this is true even when the automobile 
business is view ed simply as a replace­
ment one, without any regard to pos­
sible future increases in the number of 
cars that may be required by the A m eri­
can public. H ere it is emphasized that 
this analysis is not intended to contain 
anything in the w ay o f  a definite fore­
cast as to what the demands of the auto­
mobile industry for process products 
may be at any given time in the future. 
The magnitude of that demand will 
naturally depend upon the ability and 
w illingness of people who now have 
cars to replace those w hich are now  
apparently in need of replacement, 
coupled with the ability of people who 
do not now have cars to buy new ones. 
And just what that purchasing ability 
may amount to is beyond the scope of 
this paper to estimate, even if such an 
estimate could be made. But the 
analysis does show that the potential 
demand for cars has now become very 
large.

P opu lation  Increase A dds D em and

In respect to the possible demand for 
cars by people who have not previously 
had them, it may be mentioned, also, 
that the normal increase in population 
during the four years 1930-33 should 
amount to about 6 per cent. So, even 
if the number of cars in actual service 
in 1929 (about 25 m illion) should be

Table I—Quantities of Principal Process Materials Used in Making, 
Repairing and Operating Automobiles*

(Percentages represent per cent of total production used in automobile industry)
M aterial U nit
Steel............................ Tons

Per Cent
M alleable iron  Tons

Per Cent
G ray iro n ...................  Tons

Per Cent
R ubber.......................... Long Tons

Per Cent
Plate  glass..................  S q jt.

Per Cent 
Upholstery le a th e r. .  S q jt.

Per Cent
Alum inum ..................  Tons

Per Cent
Copper......................... Tons

Per Cent
T jn ..................................Long Tons

Per Cent
L ead.............................  Tons

Per Cent
Zinc..............................  Tons

Per Cent
N ickel..........................  Pounds

Per Cent
Top and side curtain

m ateria l..................  Yards
Pain t and lacq u er.. .  Gal.
Gasoline.......................Gal.X  10»

Per Cent
Lubricating oil  Gal.

Per Cent 
Antifreeze solutions. Gal.
U. S. production ears 

and t r u c k s . . . , ...................

1927
4,485,000

14

1928
6,700,000

18

1929
7,239,000

18
490,000

52

305,472 441,000
82 85

70,470,000 97,422,801
63 74

37,785,000 31,500,000
60 60

21,000 25,000
26 27.7

110,000 135,000
11.6 14.6

16,000 19,000
22 24.1

135,000 160,000
16.7 25.6

20,000 27,000
3.4 4.5

9,880,000 14,000,000
29 28

16,000,000 18,600,000
12,880,000 15,270,000

10,010 11,048
80 80

405,000,000 415,000,000

392.772
84.2 

110,500,000
73

27,595,900
57.8

37.000 
37.4

160,000
15,7

21.000 
23.6

215.000
31.2 

34,000
5.5

16.150.000 
26

21.500.000
18.270.000 

12,500
80

3,401,326 4,358,748

43,000,000

5,358,420

an<3 Fi8rUrCS 0 i the  A u to m o tiI« Industry ."

in automobile industry)

1930 1931 A veragef
) 4,600,000 2,950,000 5,194,800
1 15.5 16 16.3

343,000 210,000 347,666
! 53 54 53

466,450 466.450
7.8 7.8

307,790 282,782 345.963
82.6 81.6 83. 1

72,710,000 52,200,000 80,660,560
68.7 60 67.7

14,380,000 14,425,000 25,137,180
51.4 51 56

20,000 14,000 23,400
17.4 15.7 24,8

102,000 73,600 116,120
14.8 14.2 14.2

11,000 8,000 15,000
14.1 12.6 19.3

160,000 147,000 163,460
26 35.8 27.1

33,000 27,000 28,200
6.5 9.0 5 .8

10,900,000 8 ,000,000 11,786,000
30 32 29

13,500,000 9,250,000 15,770,000
1 1.746,000 9,560,000 13,545,200

14,130 14,400 12,417
85 85 82

495,000,000 450,000,000 443,000,000

45,000,000 35.000,000 41,000,000

3,355,986 2,389,738 3,772,843

1028-1932 editions
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Table II—Partial List of Process Products Used Directly or Indirectly 
in M otor Car Industry

A cetic  ac id  
A cety lene  
A lcoho l 
A lloy  stee ls  
A lu m in u m  
A lu m in u m  h y d ra te  
A lu m in u m  ox ide 
A lu m in u m  s u lp h a te  
A m m o n ia
A m m o n iu m  s u lp h a te
A m yl a c e ta te
A m yl a lco h o l
A n im a l f a t
A n tio x id a n ts
A n tim o n y
A rsen ic
A sb esto s
A sp h a lt
Baking: en am el
B a riu m
B a riu m  c a rb o n a te  
B a riu m  ch lo r id e  
B a r iu m  s u lp h a te  
B asic  le a d  c a rb o n a te  
B as ic  le ad  s u lp h a te  
B enzene 
B e ta  n a p h th o l  
B o ric  ac id  
B o rax
B u ty l a c e ta te  
B u ty l a lco h o l 
B u ty l p ro p io n a te  
C adm ium  
C adm ium  cyan id e  
C adm ium  ox ide  
C adm ium  su lp h id e  
C alc ium  ca rb id e  
C alc ium  c a rb o n a te  
C a lc iu m  ch lo rid e  
C alc ium  s u lp h a te  
C arbon  
C arbon  b la c k  
C arb o n  d iox ide  
C arb o n  s tee l 
C a s to r  o il 
C au s tic  so d a  
C ellu lo id  
C ellu lose  a c e ta te  
C eram ic  m a te r ia ls  
C h arco a l 
C h in a  w ood o il 
C h rom ic  ac id  
C hrom ium  
C h ro m iu m  oxide 
C h ro m iu m  s u lp h a te  
C h lo rine  
C h lo ro fo rm  
C itric  ac id  
Clay

C oal ta r  
C oated  fa b ric s  
C obalt 
C o co n u t o il 
Coke 
C opper
C opper cyan ide  
C opper s u lp h a te  
C o tto n seed  o il 
Cresol 
D ex trin
D ib u ty l p h th a la te
D iso d iu in  p h o s p h a te
D yes
E m ery
E th e r
E th y l  a c e ta te  
E th y l  a lco h o l 
E th y l  b u ty r a te  
E th y l  la c ta te  
E th y le n e  b ro m id e  
E th y le n e  ch lo rid e  
E th y le n e  g lyco l 
F e r r ic  ch lo rid e  
F e r r ic  s u lp h a te  
F e r ro u s  s u lp h a te  
F lu o r s p a r  
F o rm a ld e h y d e  
F u e l  o il 
Gas
G aso line
G lass
G lue
G lycerine
Gold
G ra p h ite
G ray  iro n
H y d ro c h lo r ic  ac id
H y d ro flu o ric  ac id
H ydrogen
H y d ro q u in o n e
Iro n  ox ide
Is o b u ty l a c e ta te
Is o b u ty l a lco h o l
Iso p ro p y l a c e ta te
Is o p ro p y l a lco h o l
L a c q u e rs
L e ad
L e ad  a c e ta te  
L e ad  o x ides  
L ead  su lp h id e  
L e ad  s u lp h a te  
L e ad  te tr a e th y l  
L im e
L im es to n e  
L in seed  o il 
L i th a rg e  
L u b r ic a t in g  o ils  
M ag n es ia

M ag n es iu m  
M ag n esiu m  c a rb o n a te  
M ag n esiu m  p h o s p h a te  
M a lleab le  iro n  
M anganese  
M an g an ese  ch lo rid e  
M ercu ry  
M e th y l a lco h o l 
M ica
M o lybdenum  
M o lybd ic  ox ide  
M oncl m e ta l 
M ono  su lp h o n ic  ac id  
N ick e l
N ick e l am m o n iu m  

s u lp h a te  
N ick e l c a rb o n a te  
N ick e l ch lo r id e  
N ick e l s u lp h a te  
N itr ic  ac id  
N itro c e llu lo se  
N itro g e n  
O leic ac id
O rg an ic  a c c e le ra to rs  
O rth o  to lu id in e  
O xalic  ac id  
O xygen 
P a in t
P a p e r  a n d  p u lp  

p ro d u c ts  
P ara ffin
P a r a  n it r a n il in e  
P e tro la tu m  
P e tro le u m  n a p h th a  
P ig  iro n  
P h en o l
P h o sp h o r ic  ac id
P h o s p h o ru s
P ia s te r  o f  P a r is
P la t in u m
P o lish
P o rc e la in
P o ta s s iu m  c h ro m a te
P u m ic e  s to n e
R ec la im ed  ru b b e r
R osin
R ouge
R u b b e r
S a lt
S a lt c a k e
S and
S h e llac
S ilica
Silicon
S ilicon  ca rb id e  
S ilv e r
S ilv e r  cyan ide  
S oap
S oda A sh

S od ium
S od ium  a c e ta te  
S o d iu m  b ic h ro m a te  
S od ium  c a rb o n a te  
S od ium  c h lo ra te  
S o d iu m  ch lo rid e  
S od ium  cyan id e  
S od ium  d is u lp h i te  
S o d iu m  fe rro cy a n id e  
S o d iu m  h y d ro x id e  
S o d iu m  n i t r a te  
S o d iu m  n it r i te  
S od ium  p e rb o ra te  
S o d iu m  p e ro x id e  
S o d iu m  p h o s p h a te  
S o d iu m  s ilic a te  
S o d iu m  s ta n n a te  
S o d iu m  s te a r a te  
S od ium  s u lp h a te  
S o ld e rin g  flu x es  
S ta n n o u s  ch lo rid e  
S ta rc h  
S te a r ic  ac id  
S tro n tiu m  ch lo r id e  
S u lp h u r  
S u lp h u r ic  ac id  
S y n th e t ic  re s in s  
T a lc  
T a llo w  
T a n n ic  ac id  
T a n n in g  m a te r ia ls  
T a r
T a r ta r ic  ac id
T h o riu m
T in
T in  ch lo r id e
T ita n iu m
T ita n iu m  ox ide
T o lu en e
T o p  m a te r ia l
T rie re sy l p h o s p h a te
T riso d iu m  p h o s p h a te
T u n g s te n
T u n g s tic  ac id
T u rp e n tin e
U p h o ls te ry  le a th e r
V an ad iu m
W axes
W h ite  le ad
W h itin g
X ylene
Zinc
Z inc cyan ide  
Z inc ox ide 
Z inc  s te a r a te  
Z inc  s u lp h a te  
Z inc su lp h id e  
Z irco n iu m

aluminum used in each car is not that 
its potential usefulness is small but that 
its cost is too high. And that situation 
is a most unfortunate o n e ; because, as a 
material for making motor cars, a metal 
w ith the lightness of aluminum is very 
desirable indeed. And so it is that the 
cheapening of aluminum would widen a 
great deal its availability as a material 
for use in fabricating motor cars, and 
thereby make it a much more useful 
material.

Then there are the immense possibili­
ties that appear to be latent in the still 
lighter metal, magnesium. Much 
further development w ill have to be 
accomplished, of course, before magne­
sium can fulfill the promise that it 
seems to offer for the future. And the 
possibilities of beryllium, the lightest 
metal of all, are hardly known and have 
scarcely been scratched as yet.

B etter R ustproofing Required

Needed especially are more perfect 
means for the rust-proofing of iron and 
steel. If it is to be useful in making 
motor cars, such a means of rust pre­
vention, whatever else it may be, must 
be cheap enough to have w ide applica­
tion. There is also need for a better 
understanding of lubrication in general, 
and particularly for lubricants which  
will permit higher bearing pressures. 
Needed as well is a great deal more 
knowledge of the chemistry of hydro­

considered as representing the satura­
tion point for the population of that 
year, the saturation point on the same 
basis w ill by this current year be 1,500,- 
000 cars higher. T his figure would, o f 
course, be in addition to the large de­
ficiency in replacements as estimated 
above.

N e w  M aterials N eed ed

H ere it may be appropriate to suggest 
that there are some needed extensions 
in the process materials available for the 
fabrication and operation of motor cars. 
In doing so, it may first be said that the 
essential difference between a process 
industry and a mechanical one is this: 
whereas for the most part a mechanical 
manufacturing industry changes simply 
the form  of materials, process industries 
change not only the form but also the 
properties of materials. Thus, one of the 
metallurgical industries purchases iron 
ore and coke and produces from them 
pigs of metallic iron, ingots of steel, or 
bars or sheets or strips. In the same form  
it may produce a carbon steel w ith a 
tensile strength of 40,000 lb., or one 
w ith a tensile strength as high as
400,000 lb.

The need of the automobile industry is

not altogether for improved mechanical 
forms, but also for new and better 
materials, and for the cheapening of 
some of the valuable materials now  
available as well. So it is that the 
process industries can have a large 
place in the further improvement of 
automotive transportation, just as they 
have played an outstanding role in 
advancing automotive transportation to 
its present important place, and in keep­
ing it there.

D em and for C heaper L ight M etals

In metallurgy there is, for instance, 
need, among other things, for cheaper 
light metals. It is a striking fact that, 
in spite of the automobile having been 
considered as a large consumer of 
aluminum, the average w eight of alumi­
num that went into each automobile 
made during the five years, 1927 to 
1931, w as really only about 12.5 lb. 
Compare that amount with the 2,500 to
3,000 lb. of iron and steel used per car 
during the same period. Less than one- 
half of one per cent of the average car 
has been constructed of aluminum. 
T here is, in fact, several times as much 
rubber as aluminum in automobiles. 
The reason for the small quantity of

Table III—Analysis of Accumulated De­
mand for M otor Cars on Replacement 

Basis Alone*
Replacement

Y ear U. S. Domestic Sales D eficitt

¡930...............2Í950.980 848,808

m i;;::::::: u « .« « .

1 9 3 2 . . . . . . . . .  1,400,000(estimated prod.) 2,437,841

T o ta l..........................................................  4,447,750
Add 1926 domestic sales, due for replace-

m ent in 1933................................................. 3.908,854

Total num ber of cars in need of replace-
m ent during 1933........................................  8,356.604

» D ata  chiefly from "F a rts  and Figures of the 
Automobile Industry ,"  1932 edition.

t Failure of sales to replace cars sold seven years 
earlier.

carbons, and especially o f the applica­
tion of such knowledge in adjusting the 
chemical constitutions of the hydro­
carbons in gasoline to those forms 
which the automobile engine has signi­
fied that it likes, and so to eliminate the 
hampering difficulty of “knock” right 
at its source. The solution of these, 
and other, problems would extend con­
siderably the already very large service 
of the process industries to the motor 
car, and thus would be expected to in­
crease to a corresponding degree the 
demand for their products.
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Executive Secretary and Treasurer 
The National Fertilizer Association 

Washington, D. C.

E V E R ! D O L L A R  spent in a busi­
ness enterprise should produce 
more than a dollar of return. 

Even with recent low prices of farm  
products, chemical fertilizers have made 
a true dollar return for the farmer. 
Under normal price conditions that re­
turn averaged about $3.54 per $1.00 
spent, according to the testim ony of 
some 48,000 farmers who were inter­
viewed by representatives of The N a­
tional Fertilizer A ssociation. Even 
with present depressed farm priccs, 
adequate and intelligent fertilizing  
would probably pay back an additional 
dollar for each one spent. Unfortunately, 
the fanner’s income has become so low  
and his credit resources so nearly ex ­
hausted that he has been forced for three 
years progressively to reduce his fer­
tilizer applications. It makes little dif­
ference how  useful a thing is, without 
money or without credit, vou cannot 
buy it.

Despite the additional wealth pro­
duced by fertilizers, the manufacturer 
has too often since 1920 profited little or 
not at all. T his has been true even in 
years when the total farm income, 
though not the purchasing power of 
farm products, was fairly large. Intense 
competition w ith ‘ profitless sales, high 
fixed charges, and excessive sales costs 
due in part to the highly seasonal de­
mand, partly explain this. T he chief 
reason, however, has been the low buy- 
ing power of the farmer, caused gen­
erally by lack of net, not gross, income.
I his arose both from the low exchange 
value of farm products and from a 
catastrophic decrease in total income.
I he latter dropped $8,000,000,000 be- 

an(* B eginning with
L J~ Z  there was some moderate recovery
nnn r drop of alm ost $6,700,000.- 
000 has taken place between 1929 and
1932. T he total drop between 1919 and 
1932 was nearly $11.700,000,000, a 70 
per cent decrease. If I had the poker 
player’s superstition about figures, I

might feel there was some relation be­
tween this loss and the war debts, as 
funded, of nearly $11,600,000,000. W hat 
wouldn’t a reasonable restoration of the 
income and purchasing power of A m eri­
can agriculture do, not only for farm ing 
itself, but also for our whole national 
economy.

F ig . 1 shows the intimate relation be­
tween farm income, cotton and cotton­
seed income and fertilizer sales. The 
most disastrous drop in receipts Am eri­
can agriculture ever experienced began 
in 1919 and culminated in 1921. The 
average farm price of wheat dropped 
from $2.58 a bushel in June, 1920. to 
$0.92 in December, 1921. N ow  it is 
$0.33. Cotton fell from $0.29 a pound in

Table I—Relation Between Farm Income, 
Cotton and Cotton Seed Income, and 

Fertilizer Sales
„  .  ,  Fertilizer
tiroEs Income Income from Con-

, r . . ° - . C otton  and sum ption
1 ear Agriculture C ottonseed Year (Tons)
lo in  »2,375,886,000 1920 7,176,754
22? 13,566,000,000 1,070,692,000 1921 4,862,931
o™  748,874,000 1922 5,670,000

1 ' ' ’ 11.000.000 1,418,363,000 1930 8,212,076
« ?  î ’o 2 l ’R22’000 795,092,000 1931 6,339,501

529.000,000 1932 4,250.000 
1932 5.240,000,000 397,000,000 1933

July, 1920, to $0.08 in December, 1920. 
N ow  it is $0.059. The farm price of 
hogs dropped from $19.30 a hundred in 
August, 1914, to $6.52 in December, 
1921. N ow  it is down to $3.05.

Cotton price declines are especially 
disastrous to the fertilizer industry, as 
over 31 per cent of the fertilizers con­
sumed is applied to cotton. The drop 
in farm income between 1925 and 1926 
was due largely to the low price of cot­
ton w ith a consequent effect upon fer­
tilizer sales. Farm  income between 
1919 and 1920 dropped nearly $3,400,- 
000,000. Fertilizer consumption fell 
over 2,300,000 tons. Sim ilarly disastrous 
drops in consumption occurred in 1931 
and 1932.

A few  of the salient figures on which 
Fig. 1 is based are compiled in Table I :

Between 1923 and 1929 gross farm  
income ranged from $11,040,000,000 to 
$11,911,000,000. A lthough exchange  
values were adverse to farm products 
during this period (see  F ig . 3 ) ,  there 
was a tendency toward stability of 
which farmers tried to take advantage. 
T hey adapted them selves to their ad­
verse price relation and tried to meet 
the problems by an increasing use of 
commercial plant food and other effici­
ent practices. Their achievem ent in in­
creasing consumption of fertilizer from  
less than 4,900,000 tons in 1921 to over
8,200,000 tons in 1930 is noteworthy, 
particularly in the face of the shifting of 
crops from the fertilizer-using territory 
of the East to the non-fertilizer-using  
territory o f the W est, discussed later.

The chemical industry has a great in­
terest _ in agriculture. Under normal 
conditions agriculture consumes in ex ­
cess of 2,000,000 tons of sulphuric a c id ; 
great tonnages of phosphoric a c id ; 
hundreds of thousands of tons of potash 
salts, sulphate o f ammonia, and nitrate 
of soda, both natural and synthetic, 
quantities of calcium cyanamide, sulphur, 
calcium arsenate, copper sulphate, and 
many other chemicals. Indirectlv the
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industry has an even greater interest in 
agriculture, for without agricultural 
prosperity we have apparently learned—  
after three years of general depression, 
the culmination of eight years of prior 
agricultural depression— that general 
prosperity hinges on agricultural pros­
perity to an extent that few  have un­
derstood and many have denied.

T he farm market is the largest single 
sales outlet in the country. Even with 
the depression of agriculture, which be­
gan in 1921 and which has continued 
with varying severity until now, farm  
purchasing power still controls general 
domestic prosperity. That this should 
be so is not surprising, as w ill be seen 
below. W e may ignore the changes of 
the last two years and consider the 
census figures for 1930.

A t that time of a total population less 
than 123,000,000 persons, almost 30,-
500,000 actually resided on farms. 
Nearly 22,000,000 additional were 
classed as rural non-farm, living in towns 
and villages, and in the open country, but 
not engaged in farming. A  large frac­
tion of this population is in a real sense 
a part of the farm market. W hen we 
add to this total of more than 52,000,- 
000 those persons in every walk of life, 
including manufacture, transportation, 
commerce, and the professions, some 
part of all of whose economic effort im­
pinges on agriculture, w e may well 
cease to doubt that general prosperity 
depends upon agricultural prosperity.

The depression has induced a back- 
to-the-land movement of such great 
proportions (approxim ately 1,500,000 
persons) that by Jan. 1, 1933, farm 
population promises to be about 32,000,- 
000. The all-time peak of Jan. 1, 1910, 
was only 32,077,000. Agriculture is, 
and probably forever will be, the residual 
occupation of man. T his one funda­
mental fact demands for this super-basic 
industry a peculiar consideration adapted 
to its unusual problems.

National prosperity requires a proper 
balance between agriculture and in­
dustry. T he best measure of this balance 
is whether a proper ratio exists between 
the purchasing power of farm products 
and the purchasing power of the 
products of industry and the services of 
commerce. H ow  unbalanced the present 
situation is may be seen from Table II, 
presenting the index numbers of present 
prices and costs, compared with pre- 
War figures.

These figures portray the main fea­
tures of the agricultural problem. H ow  
can w e expect the farmer to survive 
with a decent standard of liv ing in the 
face of such odds? T he index numbers 
given are the latest readily available. 
Those for fertilizer and farm machinery 
are as of Sept. 15 at the farm ; those for 
taxes, industrial w age rates, prices paid 
by farmers, food at retail, wholesale 
price of all commodities, farm wages, 
and prices of farm products at the farm, 
are as of N ov. 15, 1932, issued by the 
U . S. Department of Agriculture.

Table II—Index Numbers of Costs Affect­
ing Agriculture and Industry 

(1910-14 -  100)
Farm  taxes...................................................................  266
Industrial wage ra te s ................................................  177
Urban fuel and light costs.......................................  157
Freight ra te s ................................................................  155
Food distribution costs............................................. 154
Farm  machinery (excluding autom obiles)  154
Living costs............................................................   • . 135
Prices paid by farmers for commodities required

in production and living......................................  106
Prices of food a t  re ta il.................    104
Wholesale price of all commodities....................... 94
Fertilizer...........................................................................  92
Farm  wages.....................................................................  84
Wholesale prices of farm  products........................ 65
Prices of farm products a t the farm ......................... 54

The five pre-W ar years were not a 
period of extraordinary agricultural 
prosperity; in fact, a long period of 
peace with relative freedom of inter­
national trade and progress throughout 
the world had produced unusual equili­
brium throughout the economic struc­
ture. Every year from 1890 to 1908 in­
clusive showed “all commodities” en­
joying an excess purchasing power over 
farm products. A ll commodities, of 
course, always include farm commodities 
which have usually been a pulling-down  
factor. The index numbers from 1909 
to 1914, inclusive, of the Bureau of 
Labor Statistics, given in Table III, 
show how well-balanced conditions were.

In emphasizing the necessity for 
agricultural restoration, I do not w ish to 
leave the impression that other factors, 
both domestic and international, are not 
of great importance in the present situa­
tion. Foreign debts, loss of foreign 
trade, over-speculation, high tariff walls, 
continued high freight rates, depreciated 
currencies, mechanization, high distribu­
tion costs, excessive government ex ­
penditures expressed in heavy taxation, 
and many other factors have played 
their part in bringing us where w e are.

The purchasing power of the farmer 
depends upon his income. H is income 
depends upon the number of units of

Fig. 1—Gross farm income and 
cotton income vs. fertilizer 

sales one year later
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commodities he produces and sells and 
the price per unit. Taking the 1919 to 
1929 average, a bale of cotton was 
worth more than $100 at the farm. 
Today it is worth less than $30. It 
takes just as many acres and as much 
work to earn $30 now as it did $100 
then.

Because of the immense number of 
competing units engaged, and the in­
evitable dependence upon weather and 
other conditions beyond control, agricul­
ture is in a weak trading position in 
exchanging its commodities for the 
commodities and services of others. 
Farming is both a mode of living and a 
business. T he farm is both a factory 
and a home. T he farmer is both a manu­
facturer and a consumer. These facts 
have deep significance, too often ignored 
or not understood. A  modern farm 
family buys much the same things, with 
exception of a few  food products, as a 
city family. The weak exchange position 
of agriculture is reflected in the balance 
sheets of every class that does business 
with it. It affects not only the fertilizer, 
machinery, seed and feed businesses, but 
the grain dealer, the miller, the cotton 
spinner, and the packer. It does, how­
ever, affect those who sell to the farm 
and those who buy from it in profoundly 
different ways. Industries that supply 
the necessities of life and operation to 
agriculture know how farm purchasing 
power has almost vanished.

F ig . 2 shows for the period from 1913 
to November 15, 1932, by charting of 
index numbers, the relative behavior of 
prices of chemicals, fertilizer, farm 
products and farm machinery, using the 
year 1926 as basis. A  comparison with 
pre-W ar conditions would be more 
illuminating and, in the light of the 
long period of depressed prices in which 
we now find ourselves, more useful.

The shifting of the Bureau of Labor 
Statistics base from 1913 to 1926 and 
the inclusion of several hundred new  
commodities make impossible a direct 
comparison of the years, follow ing 1927 
with earlier years. The effect of the 
change can best be shown by listing  
some of the index numbers for 1926, 
using a value of 100 for 1913 as the 
base, and placing the numbers for 1927 
side by side, on both bases, as given  in 
Table IV .

W hen 1926 was made the base period, 
the effect, of course, was to level all in­
dex numbers of that year to 100. The  
new base was favorable to fuels, clothing 
and building materials, and the like, 
and unfavorable to chemicals and fer­
tilizers. Those that were highest on the 
1913 scale now enjoy a more favorable 
comparison when adjustment to the 
new price levels now prevailing is under 
consideration.

The low 1926 index number of the 
chemical group w as due to low  prices 
of anhydrous ammonia, sulphur, de­
natured alcohol, copper and ferrous sul­
phate, w hite arsenic, and practically the 
whole acid group, particularly sulphuric

19



L eg en d   ______ —- ^ s -
—  Chemicals \  \
— F e rtiliz e r m ateria ls \
— Farm  m a c h in e ry -----------------L
—  Farm  p ro d u c ts
Prepared by TheNational F ertilize r Asso.

The base line above represen ts a  
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periods when the  Farm d o l la r  was 
w orth  m ore  th a n  100 cents, those 

-below th e  line  p e rio d s  when i t  has 
been w orth  less than  100 cents  I
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and hydrochloric. The low number of 
the miscellaneous group was due to 
rubber, jute, burlap, cottonseed meal, 
and wood pulp. T he low metals index 
was due to low prices of pig iron, 
structural steel, aluminum, and copper. 
The moderately satisfactory index num­
ber of farm products, 9 per cent below  
“all commodities,” was due chiefly to 
good prices of wheat, potatoes, tobacco, 
and wool.

Fertilizer materials prices were high  
during the whole period of the W ar, 
largely because Germany was practically 
our only source of potash salts. Prices 
of these rose over 300 per cent, but 
they were almost unobtainable. Im­
ported nitrate of soda, another fertilizer 
product of unusual w eight at that time, 
was a high-priced war material.

In articles and addresses I have for 
years emphasized the fact that agricul­
ture has been suffering acute depression 
that began in 1920 and w hich may not 
yet have reached bottom.

F ig . 3 show s the disadvantage at 
which the farmer is operating with  
respect to the exchange value of his 
products. In 1913, when the average 
w holesale price of the most used cotton 
fertilizer (3  per cent nitrogen, 8 per 
cent phosphoric acid, 3 per cent potash)

cultivator— no doubt a better one— cost 
$39.42. In  the former year it required 
179 lb. of cotton to buy the machine, 
in the latter 691 lb. Stated in another 
way, in 1913 it took about one-third  
of a bale to buy the cultivator, and in 
1931 it took over a bale and a third. 
T he chief reason was that cotton 
dropped from an average price of 12.2c. 
a pound in 1913 to 5.7c. in 1931.

Gradual exhaustion of farm resources 
of money and credit in the end expressed  
itself in such a loss of purchasing power 
as to contribute heavily to the grave 
break-down in our national economy 
that came after w e stopped lending to 
foreign countries, in effect in order that 
they m ight buy our commodities. A s 
long as our loans were sufficiently 
generous, the demand for our raw 
materials and manufactured products 
held up and we appeared able to enjoy  
a continuing prosperity despite agricul­
tural adversity. W hen w e ceased to play

120
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Fig. 3 —  Value of farm 
dollar. Farm products 
sold vs. commodities 

bought

Fig. 2 —  Wholesale 
prices of chemicals, 
fertilizer, farm ma­
chinery vs. farm prod­

ucts (1926 =  100)

was $20.31 a ton, it took 166 lb. of 
cotton to buy a ton of fertilizer; in 1931, 
although the price of this particular 
fertilizer had receded about 6 per cent, 
it took 335 lb. T he farmer had to carry 
to market 110 per cent more cotton in 
1931 to buy a ton of fertilizer than he 
did in 1913. (A verage experience, con­
firmed thousands of times, has shown  
that each pound of fertilizer applied may 
be counted on to produce an extra pound 
of seed cotton.)

Cultivators are important implements 
in cotton production. In 1913 a riding 
cultivator cost $21.85; in 1931 a riding

banker to the world normal economic 
forces took charge. W ithin the short 
space of tw o years w e were plunged into  
the deepest commercial, financial, and 
industrial depression in our history.

F ig . 3 can leave no doubt as to the  
duration of the depression in agriculture. 
The farmer has been working for the 
nation at far less than a fair wage.

A griculture is so diverse in its 
activities that it is really not a single  
industry but a group of many industries. 
A t a given time some of these may be 
prosperous, while others are depressed. 
The high index number of farm products 
in 1925 was to a large extent due to the 
fact that the index number of the value 
of cotton and cottonseed w as 177, w hile  
the combined index number of the 27 
chief farm commodities including cotton 
was 147. On the other hand, the rel­
atively high index numbers of 1928 and 
1929, as shown on F ig . 2, were due to  
relatively high average prices for all 
farm commodities, excepting only the 
grains.

W e m ight dismiss the more formal 
and conventional methods of expressing  
the idea that 'the purchasing power of 
the farmer’s product is low, and merely 
recite a few  facts and a few  price 
comparisons. On his farm in South 
Dakota, my nephew in September sold 
his oat crop for 8c. a bushel, less than 
required to buy three first-class postage 
stamps.

In Ohio during November, farmers 
told me that corn had sold as low  as 
15c. a bushel for thoroughly useful 
grades. That is the price of a package 
of any one of a number of well-adver- 
tised brands of cigarettes.

On N ov. 15,* 1932, the average price 
of cotton was 5.9c. a pound. A verage for 
N ov. 15 in the five pre-W ar years, 1910- 
1914 inclusive, was 12.1c., or more than 
tw ice as much. In 1929 cotton was 
grown on 1,987,000 farms. Im agine the 
economic misery in these farm homes as 
a culmination of three successive years 
of disastrous prices.

On N ov. 15, 1932, the average price 
of wheat w as 32 .8c .; the pre-W ar five- 
year N ov. 15 average w as 87.3c. More 
than 1,258,000 farms grow  wheat.

H ogs represent an important source 
of farm income. In 1930 they were 
kept on nearly 3,619,000 American

Fig. 5—Increase in acre­
age, 1919-1929
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farms. T he 1910-1914 average price of 
hogs, N ov. 15, w as $7.25 per 100 lb.
On N ov. 15, 1932, the average price at 
the farm was $3.05. H ogs have a double 
usefulness, as they are also the chief 
market for corn. In 1929 corn was 
grown for grain on 4,148,791 farms.

The average price of corn on N ov. 15, 
1932, was 19.4c. a bushel. The N ov. 15 
average for the five pre-W ar years was 
59.4c. In other words, corn at the farm  
is bringing one-third as much as the 
five-year pre-W ar average.

The overwhelming importance of 
these four farm products has consider­
able bearing on the present discussion  
of farm-aid legislation, particularly the 
emergency domestic allotment bill now  
on the calendar, introduced last session  
by Senator Peter Norbeck and Con­
gressman H enry T. Rainey. I he facts 
given in this article call for constructive 
and conscientious efforts to solve some 
of the problems of the American farm  
if general prosperity or an approxima­
tion of it is to be restored. Many, in ­
cluding the writer, believe that some 
form of the allotment plan w ill start a 
real recovery in business.

The chemical fertilizer industry has 
a big interest in the shift of crops from  
fertilizer-using to non-fertilizer-using  
territory that occurred between 1919 
and 1929. A  similar trend is in progress 
now. In the eastern half of the United  
States there was a decrease of 32,000,000 
acres of all crops harvested, w hile the 
acreage of crops harvested in the 
western half of the country increased 
about 33,000,000 acres.

F igs. 4 and 5 clearly show this 
startling shift. A creage decreased in 
1,940 counties. In the southeast the 
outstanding decline w as in Georgia and 
So Carolina, w here cotton area alone 
decreased almost 2,000,000 acres, while 
it increased 5,291,000 acres in non- 
fertilizer-using T exas. F ig . 5 shows the 
increase in acreage in 1,130 counties. 
Obviously the great m ajority of these 
counties are located in the non-fertilizer- 
using territory in the Great P lains 
region. The shift really involved a de­
crease of about 17,200,000 acres in the 
fertilizer-using territory and an increase 
of 24,152,000 acres in the non-fertilizer- 
using territory.

In the face of this loss of market, the 
fertilizer industry sold over 8,000,000

Fig. 6—Expenditure for 
fertilizer, 1929

tons of fertilizer in 1930. T his in­
creased demand pays high tribute to the 
farmer’s appreciation of the economic 
value of commercial plant food.

It is not generally known that oyer 
95 per cent of our fertilizer consumption 
is normally applied to ten crops, as 
follow s: cotton, 31.4; corn, 22.5; po­
tatoes, 10.3; wheat, 10.2; tobacco, 7.0; 
oats, 4 .9; citrus fruits, 3.6; hay, 2.7; 
sweet potatoes, 1.7; tomatoes, 1.2; all 
other crops, 4.5 per cent.

F ig . 6 shows geographically where 
fertilizer is used and how much is ex­
pended. In 1929, 2,324,090 farms ie -  
ported the expenditure of $271,058,673 
for fertilizer of all kinds. A  total of 
2,239,546 farms reported the purchase 
of 7,535,022 tons of commercial fer­
tilizer. T o visualize the loss of market 
experienced by the fertilizer industry, 
F igs. 4  and 5 should be compared with  
F ig . 6.

T o put the case w ith great restraint, 
agricultural prospects are not encourag­
ing. Together with loss of income and 
purchasing power, the value of the farm  
plant has decreased, w hile mortgage 
and other debts have increased enor­
mously. F ig . 7 shows the situation for 
specific years.

In 1910 capital value was nearly 
$35,000,000,000 and the mortgage debt 
$3,320,000,000, as shown in Table V I.
In 1920 capital value w as $66,000,000,- 
000 and m ortgage debt $7,S57,000,000. 
By 1930 capital value had dropped to 
$47,880,000,000, but mortgage debt had 
gone up to more than $9,241,000,000.

The estimated 1932 value of the farm  
plant is $37,000,000,000. Estim ates of 
mortgage debt for this year are not 
yet available. It probably exceeds 
$9,000,000,000 and should certainly be 
less than in 1930. Between 1920 and 
1930 over 450,000 farmers lost their 
properties through foreclosure proceed­
ings. The 1932 value of the farm plant 
receded to a figure approxim ating that 
of 1910 but the mortgage debt is nearly 
three times that of 1910. M ortgage debt 
in 1910 represented 9 per cent of the 
value of the farm plant. In 1932 it was 
over 24 per cent.

Agricultural prospects involve not 
only income, purchasing power, taxes, 
m ortgage debt, and similar items, but 
also domestic demand, foreign demand 
and competition, credit and many other 
factors. Dom estic demand depends 
heavily upon whether the nation is 
ready to do something likely to be of 
direct help to agriculture itself. Foreign  
demand usually represents an outlet for 
farm products to the value of over 18 
per cent of our gross agricultural in­
come. T his percentage has not been 
reached recently. Foreign demand for 
non - agricultural commodities usually 
represents less than 6 per cent of the 
total national non-agricultural income. 
In other words, loss of foreign trade is  
of far greater consequence to agricul­
ture than to industry.

: If domestic demand is rehabilitated

Table III—Pre-W ar Index Numbers 
(1913 =  100)

Year All Commodities Farm  Commodities
toflo , 97 97
191 o'.:: ioi
1911...........................  93 93
1qI 2 99 *0'
19,3••••••••• IS?1914...........................  98 >03

Table IV— Index Numbers of Commodity
Groups for 1926 and 1927, W hen 1913 =

100 and for 1927 W hen 1926 =  100
1926 1927 1927
(1913 -  100) (1926 -  100)

Fuels................................. 180 162 87
Clothing m ateria ls  ¡76 221 96
Building m aterials  73 ¡63
I I oubo furnishings  62 58 vo

A u’e o m m o d i t i e s . ' . I ¡51 ¡47 95

Ä t e i s  ,99

Ä n « : : : : : : : :
Chem icals ,......... 18 18 100
Fertilizer m a te ria ls .. . .  109 102 vo

Table V—Wholesale Prices
Index Numbers 

(1920 =  100)
Bureau oi Labor Statistics

Year Chemicals
89.4
91.0

127.8
196.9 
187.6 
187.3
145.8
166.5
108.9 
97.2

100.6 
10 2 .2  
104. I
100.0 
100.0
95.5 
94.4
88.7 
78.0
72.7

Fertilizer
M aterials

85.5 
78.3

133.7
205.2 
228.0 
236.9
191.8 
211.6
117.9
102.3
102.5
92.6
98.8 

100.0
96.2
94.6 
92. 1
85.6
76.8 
63.4

Farm  
M achinery 

72.9
73.1
71.2 
71.0
86.3

114.0
113.8
111.9
111.4 
88.2
98.8 

105.7
100.4
100.0 
99.2
98.8
97.9 
95.1 
94.0 
84.7

Farm
Products

71.5 
71.2
71.5
84.4

129.0
148.0
157.6
150.7
88.4
93.8
98.6

100.0
109.8 
100.0
99.4

105.9
104.9 
88.3
64.8
46.9
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1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932 
(Oct.)

Table VI—Relation of Capital Value 
To Mortgage Debt

Value of P lant*  M ortgage D ebt 
Y ear ($1,000) ($1.000)
1910.......................... 34.801,126 3.320,470
1920 • 66,316,003 7,857,700
930...................  . .  47,879,838 9,241,390

1932!; :::::: .......  37,000,000 9,000,ooot
* Land and buildings. __
t  Approximate — estim ate for 1932 not yet 

available.

through effective farm aid, foreign de­
mand w ill be less essential, though still 
exceedingly important. The income and 
spending of nations are not unlike that 
of individuals— they cannot eat their 
cake and have it too. If the countries 
that buy our exports spend more for 
our automobiles, gasoline, lubricating 
oils, agricultural machinery, and cop- 
per, they will have less to spend for our 
chemicals or our cotton, wheat, lard, and
tobacco. ,

Credit w ill be exceedingly scarce and 
expensive, driving many farmers off the 
farms. The experience of 1932 proved 
to hundreds of thousands of cotton 
grow ers that it is  practically a waste 
of time to attempt to make a cotton crop 
in the old Cotton Belt without com­
mercial plant food. T hey did a full 
season’s hard work and bore all of the 
costs of production, and in hundreds ot
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thousands of cases had almost nothing 
to show for their expense and effort. 
Many of these farmers, if they cannot 
obtain reasonable credit between now  
and March, may become public charges.

T he agricultural credit corporations 
erected under the Reconstruction F in­
ance Corp. are authorized by law to 
make loans only upon adequate security. 
Throughout the United States there are 
now thousands of farmers who can no 
longer g ive adequate security. One of 
our greatest needs, therefore, is what 
might be termed relief credit. Farmers 
to whom such loans are extended will 
pay back all they can, depending upon 
the crops they make and their prices, 
and make some kind of living.

The years 1930-32 inclusive w ill be 
remembered in the history of American  
agriculture as a time when farmers 
fought with courage and tenacity, an 
unequal and losing contest, without re­
ceiving due consideration from the 
standpoint of economic justice.

Such encouragement as there is in 
agriculture at present lies chiefly in the 
dairy, poultry, and certain specialized 
industries, but if agriculture is to con­
tribute, by its production of new wealth 
from the soil, to the genuine rehabilita­
tion of American business, there w ill 
have to be more "tug” and less “hold­
back" work on the part of large groups 
of A m erican citizens. Agriculture has 
contributed more than any other indus­
try to Am erican life. Raw cotton alone 
has brought to us from foreign coun­
tries more than $20,000,000,000 out of 
the $120,000,000,000 represented by our 
export trade for the past 3S years. 
Definite, constructive policies covering  
the whole field of agriculture and its 
balance with industry in our national 
life, both for the immediate and the 
more distant future, must be evolved 
and put into effect, utilizing and pro­
m oting individualism in its proper sense 
without permitting it to destroy or to be 
a drag upon national progress.

Fig. 7 —  Relation of farm 
value to mortgage

Fertilizer Industry Feels 

Foreign Competition

1930 1932

A B O U T  mid-October a cargo of phos- 
phate rock from the tundras near 

the A rctic Circle in Soviet Russia was 
unloaded in Baltimore. Presumably 
labor and exchange conditions and the 
cheapness of ocean freights make it 
possible to transport this material to the 
United States and sell it successfully in 
competition with our home production. 
W hen we recall that the known phos­
phate rock deposits o f the United States 
are estimated to exceed eight billion 
tons, this situation should provoke deep 
thought and constructive action.

The Russian material comes from the 
Khibiny district on the Kola peninsula, 
near the border of Finland, about 180 
km. from Murmansk. T he Khibiny de­
posit is estimated to contain a minimum  
of 500,000,000 tons of apatite. W e have 
been told by Dr. V avilof, an outstanding 
Russian agriculturist, that although  
Russian domestic agricultural require­
ments call for every ton of phosphate 
rock that can be converted into super­
phosphate,_ shipments by rail southward 
into Russia is impossible after winter 
close^s in. On the other hand, the 
proxim ity of the Gulf Stream makes 
possible ocean transportation to and 
from the Khibiny district throughout 
the winter. T his suggests that Soviet 
shipments w ill seek a Russian market 
throughout the rail-shipping seasons of 
spring, summer, and autumn, and a 
world market w ith low marine freights 
during the winter months. It is reported 
that the plant at Khibinogorsk uses the 
patented flotation process but without 
license from the owners of the patents. 
The rights to this process, which is also 
used in Florida are owned in the United  
States. Annual capacity o f  the plant is 
said to be about 250,000 tons. T he  
rapidity of development in the Khibiny  
district is  shown by a population in­
crease from a few  fam ilies to about
40,000 persons in less than three years.

R ussian O utp ut on  Increase

_ Already one of the two atmospheric 
nitrogen fixation plants built by the 
Soviet Government is located in this 
district. W hen Dr. Giacomo Fauser, 
of Italy, the inventor of the Fauser 
process, was in W ashington a few  weeks 
ago, he stated that a third plant, in 
which his process is to be used, is under 
immediate consideration.

The annual capacity o f the present 
mining: operation has been estimated at 
from 250,000 tons per annum to as much

. F r o m  a n  a d d r e s s ,  N a t io n a l  P r o b le m s  
A ffe c tin g  th e  F e r t i l i z e r  I n d u s t r y ,  b y  C h a r le s  
J .  B ra n d ,  e x e c u t iv e  s e c r e t a r y  a n d  t r e a s u r e r  
b e fo re  th e  S o u th e rn  C o n v e n tio n . N a t io n a l  
F e r t i l i z e r  A s s o c ia tio n , A t la n ta ,  G a ., N o v . 1,

as 1,000,000 tons, and it is understood 
that work is under w ay to complete a 
superphosphate plant for production of 
normal and concentrated superphosphate 
and of ammonium phosphate for domes­
tic and export trade. It is worth re­
membering that 250,000 tons o f  rock 
makes 500,000 tons of normal super­
phosphate. T his is nearly one-quarter 
of the total amount that w ill be used in 
the United States this year.

In past years small shipments of 
North A frican phosphate rock have en­
tered our ports. It is understood that 
this trade may in the near future be 
renewed on a larger scale. Our foreign  
trade in phosphate rock dropped from 
over 1,300,000 tons two years ago ta  
about 800,000 in the year that closed 
July 31, 1932.

Im ports o f  A m m onium  Sulphate

The situation w ith reference to ship­
ments of ammonium sulphate is well 
known to all. Large quantities of this- 
material have been com ing in during 
the past year and a half, from Germany, 
England, Poland, Belgium, Holland, 
and Japan, w ith small quantities from  
other countries. D uring the first half 
of 1932 no less than 165,000 tons of 
ammonium sulphate were imported,, 
compared with 34,000 tons in 1931 and
3,000 tons in 1930. In the tw elve­
month period between July, 1931, and 
July, 1932, the price o f  sulphate dropped 
nearly 44 per cent. Concomitantly our 
foreign market has almost vanished. 
W hile in the fertilizer year of 1930-31 
w e exported over 125,000 tons, in 
1931-32 w e shipped less than 25,000.

Comparing the same periods, imports 
of nitrate of soda dropped from 688,000' 
to 210,000 tons. D uring A ugust and 
September, 1932, only 517 tons of nitrate 
came in, compared w ith almost 84,000- 
tons in A ugust and September, 1931.

Speaking of “carrying coals to N ew ­
castle,” over 12,000 tons of superphos­
phate was brought into the United' 
States in the year ended July 31, 1932. 
N ot enough had been imported in pre­
vious years to warrant separate classi­
fication. T he same w as true of 6,350  
tons of phosphate rock. More than this 
quantity of rock has already come this 
year from Russia alone.

T o add to the perplexity of the situ­
ation, Japan has begun to ship m ixed  
fertilizers to Pacific Coast ports. And it 
is reported some European countries 
are considering the shipment of normal 
mixed fertilizers to the fertilizer ports 
on our eastern coast. It is rather diffi­
cult to assess what effect the develop­
ment of this trade may ultimately have  
on our mixed goods trade.
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CONSTRUCTION
CHALLENGES

CHEM ICAL ENGINEERING TALENTS
By F. E. SCHMITT

Editor, Engineering News-Record

Two mutually dependent arts have up to now  
exerted little influence on each other. Develop­
ment of the products of chemical technology to 
meet more fully the needs of building and engineer­
ing construction and fuller adaptation of chemical 
engineering processes hold promise of leading to 
extensive changes in the civil engineer’s technique.

P A R A L L E L IN G  the profound 
changes w hich the development of 
chemistry and chemical engineering 

technology has wrought in the agencies 
of civilized life during the past century, 
equally profound change has resulted 
from the expansion of building and civil 
engineering skill. Each of the two arts 
has created marvels in improved serv­
ice to humanity. Moreover, they are 
closely interrelated, and both are de­
pendent quite directly on the well-being  
of the community’s economic organiza­
tion. Y et w e find, strangely enough, 
that construction has been but little 
influenced directly by chemical advance.

W hen we seek for the reasons back of 
this condition we are apt to recognize 
as chief among them the ancient lineage 
of the major construction materials—  
the brick, stone, wood, mortars and iron 
products with which the constructor 
m ainly works. Their production tech­
nology has been refined and modernized 
in many w ays; developed by research 
and by the inventive and productive 
skill of many thousands of technologists,

they have been made better, cheaper 
and more adaptable. But in the main 
they are the same materials known to 
the ancients and used by them with ad­
mirable skill.

W e have to consider also the essential 
simplicity of the mechanical processes 
of construction as a factor in rendering 
the art relatively stable toward the revo­
lutionizing, modernizing and altering in­
fluences which chemical discoveries 
and their industrial application on a 
grand scale have brought to bear on 
virtually every other field of modern 
production. T he really significant 
changes in engineering construction in 
modern times are few  in number, and 
the chemical art has played onty a 
secondary part in them. T he invention 
of portland cement, roughly a century 
ago, the development of high-power ex ­
plosives, and initiation of mass produc­
tion of ductile iron by the invention and 
commercial perfection of cheap steel- 
making processes, may be ranked as the 
dominant factors of change in mate­
rials by which the powers of construc­

tion have been extended. The wide 
utilization of bituminous materials 
which followed the exploitation of 
petroleum and the development of gas 
and coke technology also had no in­
considerable influence on the growth of 
construction. In these instances the 
influence of the chemical engineering  
art is apparent. On the other hand, 
such far-reaching changes as the per­
fection of bridge-building practice, the 
creation of the skyscraper, and the con­
ception and large-scale development of 
reinforced concrete, are examples of out­
standing factors of progress in con­
struction in which the chemical industry 
played no part.

Superficially viewed, then, the field 
of construction might appear to have but 
little contact w ith the field of chemical 
production. Seen in more detail, how ­
ever, every phase and operation of civil 
engineering activity is found to be per­
vaded by the influence of chemistry and 
its products. M etallurgy and the vari­
ous fields of non-metallic production 
employ chemical products and processes 
at every turn. In ferro-alloys, wood 
preservatives, the extensive range of 
the paint and varnish arts, wallboards, 
cement, ceramic products, everywhere 
in greater or lesser degree the practices 
of construction rest vitally on what 
chemical engineering practices have 
contributed. T he improvements made 
through these contributions have helped 
construction to raise its quality and 
cheapen its cost.

Obviously, large future possibilities 
of chemical engineering influence lie
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dormant in the requirements of the con­
struction field, and it is timely to con­
sider a few  of these. Before doing so, 
however, it w ill be helpful to- have a 
rough quantitative estimate of the di­
mensions of the field.

A  Seven -B illion  D o lla r  M arket

In normal times construction repre­
sents an annual market of seven to eight 
billion dollars, its amount increasing  
w ith the growth of the country and 
the increasing com plexity of its de­
mands. In 1928 and 1929 the total 
passed ten billions. Roughly one-third  
of the total expenditure goes into public 
works, these being mainly the im prove­
ments built by states and cities, such as 
streets and roads, waterworks, sewer­
age systems, bridges, markets and docks, 
institutions and other facilities that 
form the equipment nccessary for well- 
ordered community existence. Another 
third goes into utility and industrial 
plant construction. The remainder rep­
resents housing.

These are operations o f substantial 
size. They employ several millions of 
men directly and consume four or five 
billions of dollars worth of material, 
som ething like half of which consists of 
products of chemical engineering or of 
metallurgical processes.

It is clear from these facts alone 
that in an economic sense the chemical 
industry has a strong interest in con­
struction. A  substantial part of the 
latter market is controlled by engineers 
and contractors. In addition, the work­
ers in the construction field form no 
small element of the general consumer 
market for manufactured products upon 
which the remainder of the chemical 
industries subsists. And finally the ex ­
pansion of chemical plant form s part 
of construction’s market. Thus the 
chemical engineer or manufacturer is 
quite directly concerned w ith the vo l­
ume of construction activity and the 
sound, progressive character of its op­
erations. In so far as he can contribute 
to its advance by im proving its mate­
rials or processes he may help to make 
construction more efficient and cause it 
to flourish.

R evive C onstruction

W hen, as w ithin the past tw o years, 
construction declines to a third of its 
normal amount, the chemical industry 
also suffers. T he severe check that was 
imposed upon engineering construction  
and building by the deflation of busiT 
ness activity and later by the throttling 
of public credit reacted doubly on the 
producing and process industries, on the 
one hand by curtailing the market for 
the supplies which construction uses, 
and on the other hand by decreasing

general consumer purchasing power 
through the unemployment of som e m il­
lions of construction workers. It is the 
direct interest o f every industry to assist 
in bringing about rapid revival of con­
struction in order to rebuild these mar­
kets.

Since chemical products and proc­
esses enter largely into the work of the 
constructor and into the subsequent op­
erating processes w ith which the civil 
engineer is concerned, it is to be ex ­
pected that many opportunities are open 
to the chemical engineer to improve 
construction practice. Chemistry has 
made few  fundamental contributions to 
the civil engineering art up to now, and 
as a result it is not far from the truth 
to say that construction has experienced  
little of that powerful reviving and re­
creating influence with which chemical 
technology has transformed most other 
fields of creative effort. True, explo­
sives gave the constructor a tool w ith­
out w hich many of his modern achieve­
ments would be all but impossible, and 
the creation of portland cement and 
concrete supplied him w ith a new con­
structive material which extended his 
powers in almost marvelous degree. 
But, keeping in mind such isolated e x ­
ceptions, if w e look at almost any mod­
ern piece of construction, be it house, 
office building, wharf or dam, w e will 
discover little trace of modern chemical 
industry. T he near future is bound to 
change this condition.

R elation  to C hem ical Industry

The powers of chemical creation and 
commercial production are so great that 
it is merely a matter of time before 
chemistry w ill affect the arts of con­
struction as extensively as it has af­
fected other human arts. T his may not 
be accomplished tomorrow, for the nec­
essary close contact between the chemi­
cal engineer and the civil engineer 
which must precede their effective co­
operation has in general not yet been 
established. Only at individual points 
does chemical technology come into di­
rect touch w ith the needs of construc­
tion and in general the stimulus to in­
vention and technological development 
which comes from definite realization 
of practical needs is still lacking. H ow ­
ever, the relation of chemical industry 
to construction is becoming rapidly 
more intimate. Many problems of the 
civil engineer are com ing to have obvi­
ous chemical relationship or to call upon 
chemical methods and thought for their 
analysis and solution.

If the materials of the constructing  
engineer are view ed in the aggregate, 
it w ill be found that, in many respects, 
they exhibit shortcom ings in quality, 
type, diversity, appeal of convenience 
or appearance, or in several of these

attributes. T his is in part due to their 
ancient origin, but the strong drift to­
ward standardization of types, qualities 
and sizes w hich has been noticeable for 
the past decade or two has also been of 
influence, in tending more toward  
rigidity of practice than toward free 
and inventive progress. Standardization  
is h ighly useful, but it would unques­
tionably be vitalized and its stagnating  
tendencies corrected were chemical skill 
now actively im pinging on construction 
engineering problems.

A nything approaching a complete 
survey of the possibilities thus offered 
to the chemical industry by the con­
struction field is impossible in reason­
able space. Only a few  fields can be 
touched, and these in a suggestive way 
only. But such a brief glance at what 
the future may bring is enough to indi­
cate what w e may expect.

T h e  B u ild in g  F ield

Consider the ordinary building. Im­
agine it stripped of its items of service 
equipment (contributed mainly by the 
electrical and machine industries) and 
look upon the structure itself. Substan­
tially every part, from  frame to finish 
and glazing, is obviously composed of 
old materials. If building is to be im­
proved and cheapened, to be made more 
permanent and at the same time more 
adaptable, change in the materials 
handed down from past centuries, and 
the addition of new materials, are almost 
essential. H ere lie primary opportuni­
ties for the creation of new possibilities 
by the chemical industries. Opportuni­
ties may be found in both structural and 
finish materials.

A s to the framework of the building, 
w e may think first of wood, oldest of all 
materials and still the builder’s material 
of w idest range of usefulness. V alu­
able because of strength, lightness and 
ready workability, it is subject to decay 
and shrinkage. W hen the chemical art 
discovers means of making lumber proof 
against decay and shrinkage, a vast 
improvement w ill be at hand and build­
ing methods w ill undergo radical 
change. T he same or an added treat­
ment might conceivably render wood  
immune to destruction by fire, for the 
reduction of flammability accomplished 
by present wood-fireproofing treatments 
is quite inadequate to g ive  the degree 
of fire protection that safety demands 
in building framework.

Solid fireproof compounds or units 
for building construction, of lighter 
w eight than those used today, offer an­
other field for radical improvement in 
practice. Many valuable qualities arc 
available in brick, stone, tile, concrete 
and gypsum units, but each of these 
has its individual shortcom ings: exces­
sive w eight, lack o f  strength, inadequate
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weather and wear resistance, or fragil­
ity. Chemical synthesis may make avail­
able better materials to replace them, 
with advantages comparable to those 
which followed the replacement of many 
metal parts by molded composition. A  
skillful builder recently commented on 
the fact that virtually every building 
when closely examined is found 'to be 
more or less extensively cracked, be­
cause the inherent brittleness of its ma­
terials fails to provide resistance against 
the inevitable movements to which every 
building is subject. N ew  materials 
possessing a reasonable “g ive” would 
resist these cracking actions and in­
crease the permanence of buildings.

D ecorative F inishes

In finish there is wide range of op­
portunity to develop better floor sur­
faces and improved facing materials or 
units for w alls and ceilings. Plaster 
surfacing, one of the most ancient ele­
ments of building practice, is at the 
same time one of its weakest and most 
costly elements, and its elimination  
would constitute a vital simplification of 
building. External wall surfaces offer 
an opportunity almost as great, for the 
possibility of the application of light 
and adaptable plastics appears most at­
tractive. Let us bear in mind that only 
within a few  years past have light alu­
minum plate castings and stainless steel 
begun to diversify our building ex ­
teriors, and still more recently enameled 
steel sheets in an experimental way. 
There can be little question that archi­
tect and builder are ready for new and 
improved materials to form the exterior 
skin of their building structures as soon 
as such materials are made available 
by the chemical industries. And cost 
w ill not set narrow limits here, for 
weight, weather resistance, permanence 
and appearance are of commanding im­
portance. N ew  chemical discoveries 
may have to be awaited before many of 
these possibilities become tangible, but 
new discoveries are precisely what we 
should expect o f the chemist as a mat­
ter of almost daily occurrence, if the 
history of the last few  decades is a re­
liable guide.

Trim also offers possibilities of im­
proving the materials now used. Solid, 
void-free, sanitary construction of the 
room enclosure is needed most of all in 
house construction, a field in which the 
defects of present day materials and the 
losses due to the cost and inefficiency of 
traditional building practices appear in 
most burdensome form.

R oad C onstruction

Asphalt, tar and portland cement have 
made the modern road possible. W ith­
out these substances the automobile

could never have been developed to its 
present importance or highway trans­
portation been raised to its new signifi­
cance. These products of chemical in­
dustry, together with another, the 
rubber tire, are directly responsible for 
the creation of billions o f dollars of new  
wealth, and the corresponding develop­
ment of vast new productive power 
throughout the world. But perhaps the 
chemist can go still farther.

Methods of treating earth and stone 
to produce more permanent surfaces, 
possessing greater stability and wear 
resistance and of readier adaptation to 
different forms of base, afford a wide 
prospect for new advances. Low-cost 
construction methods for minor roads 
are now in the center of interest, but 
they present problems as yet unsolved.

In the field of high-cost pavements, 
rubber has been tried, but as yet has 
penetrated but little into practice. Street 
and sidewalk surfaces, and such special 

■ roadways as those of bridges, might be 
greatly improved over the best that can 
be produced with materials now avail­
able.

If we go below the surface w e en­
counter the problem of the road sub­
grade, to which engineers and with them 
a few chemists have devoted much 
study in recent years. W e still lack 
for the attainment of satisfactory skill 
in rendering subgrade soils sufficiently 
stable and strong to bear the loads im­
posed upon them by the pavement sur­
face regardless of weather and moisture 
conditions. And the subgrade problem 
in turn is merely one phase of the 
larger problem of controlling the char­
acter of soil so that it may be main­
tained in one definite physical state or 
at w ill changed from its natural state 
to another.

T he same problem is encountered in 
connection with the construction of earth 
dams, the stability of fills and levees, 
and the control of landslides. The 
mysteries o f those peculiar states of
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material which are studied in physical 
chemistry seem to be involved, as also 
the obscure effect of the interaction of 
moisture- and earths. T his phase of 
soil research is as yet a science barely 
in the stage of infancy, but it well may 
lead to results of unsuspected scope. Its 
development is sure to involve chemical 
engineering processes very directly.

W aterproofing and protective coat­
ings— paints, varnishes, lacquers and 
whatnot— form one of the most highly 
developed fields of chemical industry as 
applied to construction. T heir antiquity 
alone should assure this, for did not 
Noah waterproof the outer surface of 
his ark and probably also paint its in­
terior? Y et the actual facts of present- 
day practice are none the less disap­
pointing. T he leaking cellar, the costly 
building penetrated by rain water to the 
destruction o f costly trim and finish, 
the continual trouble and expense of 
renewing paint coatings, are all too 
well known to permit us to look on this 
art as being in a satisfactory state. The 
chemist still has much work to do in 
furnishing better materials and methods 
to the constructor by which he may as­
sure the exclusion of water and obtain 
durable, protected surfaces.

Chem istry in  Sanitation

Advances in water and sewage puri­
fication and in associated branches of 
sanitary engineering are among the 
leading contributions which the civil 
engineer has made in recent decades to 
the security and convenience of living. 
In this field he has close contact with  
chemical engineering at nearly every 
turn, not alone in the sedimentation 
and softening of water and its steriliza­
tion by chlorine, but also in the disposal 
of the vast volumes of sewage which 
issue from the modern city. M ost sen­
sational of the developments of the last 
year or two has been the re-entrance 
of chemical treatment processes into the 
field of sewage disposal. There is a 
promising outlook for the successful 
adaptation of these processes to large- 
scale use, though much remains to be 
done before present experimental de­
velopments can claim to have attained 
practical success.

In water treatment developments of 
practice are going on which tend con­
stantly toward shaping a purification 
plant on the pattern of a chemical proc­
ess plant, using its equipment and plan 
of arrangement extensively. Chemical 
engineering skill here has wider oppor­
tunities than have yet been realized, to 
reduce the cost and com plexity of plant 
and process.

Refuse disposal has been touched least 
by the chemical influence. The ten­
dency of the day is strongly toward 
reliance on incineration where direct
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disposal by dumping or burial is not 
feasible. But here, too, since the funda­
mental task is to transform a perish­
able, objectionable material into stable 
form, it is by no means beyond the 
bounds of possibility that chemical pro­
cedure may bring new solutions to what 
is today a vexatious and costly under­
taking.

I f  the concept of sanitation is carried 
a step beyond present day levels, still 
further possibilities appear. For, be­
yond all else, the modern city is  dirty—  
as dirty as it is noisy. Chemistry can 
contribute little toward a solution of 
the noise problem, but is it too much to 
expect that it may find w ays of combat­
ing the pollution of air, streets and 
houses w ith dirt and odors? W e still 
have before us the problem of sanitation  
of the atmosphere w hich w e breathe 
and in w hich w e live. It may be that 
this must remain som ething for the me­
chanical engineer to deal with, by re­
m oving dirt from the air as it enters 
our houses. But if chemical technology  
has been able to contribute so much to 
other fields of sanitary advance— eradi­
cation of water-borne diseases, m os­
quito control, elimination of the offense 
and hazards attending waste disposal—  
it may also find a way of controlling 
or m inim izing atmospheric pollution.

B etter K n o w led g e  A head

W hat has been said is intended to 
suggest that the chemical engineer is 
destined to play a much larger part in 
contributing to the art of construction  
than he has yet found opportunity to 
do. But it would be unjust to fail to 
keep in mind the extensive influence 
which chemists and chemical engineers 
are exerting upon civil engineering  
progress in less obtrusive manner.

Both in placing manufacturing proc­
esses upon a modern basis and in fur­
n ishing the means by w hich the con­
struction engineer can exam ine, verify  
and test his materials and the results of 
his processes, chemistry has already 
brought about a profound transforma­
tion in the results attained by construc­
tion as well as in the certainty and speed 
of construction operations. Out of such 
studies in turn grow s a better qualita­
tive and quantitative appraisal o f prop­
erties and performance, through the 
aid of which it w ill be possible to seek 
for new materials in definite directions.

The same effect that chemistry has 
already exerted toward placing construc­
tion upon a higher scientific level is 
continuing at the present time and will 
continue to be active. Cooperation of 
chemical engineering w ith construction  
is steadily increasing, and as their tech­
nical relation becomes closer they will 
also come into more intimate economic 
deoendence upon each other.

W hat’s Ahead in the Transportation 
O f Chemicals?

By L. A .  BELDING

General American Tank Car Corp. 
N ew  York

O N E  of the things ahead for chemi­
cal industry is greater economy  
in the distribution of its products. 

W hy should a producer of liquid caustic 
soda ship it as a SO per cent solution, 
paying one half of the freight on water, 
when hot and more concentrated solu­
tions can just as readily be shipped in 
newer, insulated tank cars ? W hy should 
sulphuric acid, a major chemical, be 
handled in small lots of 40 to 50 tons 
when tank cars now regularly handle 
as much as 85 tons of this acid in a 
single shipment? W hy should con­
sumers of bromine, buy sodium bromide 
and then treat w ith sulphuric acid to 
get the required bromine, when liquefied 
anhydrous bromine may shortly be 
shipped in a new type of tank car at 
great savings.

Hydrogen peroxide is now going  over 
the rails in 8,000 gal. packages in con­
tradistinction to carboy shipments of 12 
gal. each of a year or two ago.

W e may reasonably expect that be­
fore long lime and soda ash w ill not be 
shipped in barrels or in bulk in box cars 
with all the attendant hazards to w ork­
men of loading and unloading, but w ill 
be handled mechanically in and out of 
special dust-tight, weatherproof tank 
cars. W heat, flour, peanuts, rice, sugar, 
cornstarch, w ill also be handled so as 
to eliminate package costs, and at lower 
labor c o s ts ; w hile chemicals such as 
fuller’s earth, talc, arsenic, and a host 
of other dry commodities, w ill be han­
dled entirely by mechanical means, elim i­
nating barrel, box, or bag, and effecting  
greater economy in their distribution.

E conom ical R ailw ay D istr ib u tion

There w ill be new manufacturing  
processes and new products, there w ill 
be changes in production methods of our 
basic raw materials such as steel, 
alkalis, acids, and petroleum derivatives, 
but always one of the major factors of 
the chemical industry w ill be in the 
transportation and distribution to con­
sumer. N ew  developments of products 
or processes in the chemical industry 
w ill succeed or fail largely according to 
economical railway distribution. Lower 
costs of production often prove inci­
dental compared to the economies pos­
sible through improved distribution.

W hy dissolve hydrochloric acid in 
water and ship as a water solution in 
rubber-lined tank cars when cars are

now being designed to ship anhydrous 
hydrochloric acid? W hy ship portland 
cement in bags when it can be carried 
cheaper and more efficiently in bulk? 
W hy, in many instances, go to the ex ­
pense of producing granulated sugar 
when sugar syrups are applicable in 
many food processes and can be shipped 
with far greater economy. Insulated  
tank cars w ill maintain temperature of 
lading in zero weather and solubility of 
sugar at 100 deg. C. is 100 per cent 
greater than at 20 deg. C. Ship hot and 

.save freight. There w ill be less of the 
unnecessary cooling and drying, and un­
necessary finishing operations in the 
chemical industry of the future.

T rends A m o n g  C hem ical U sers

T extiles w ill be consum ing more hy­
drogen peroxide for bleaching and 
small packages such as the glass carboy 
cannot be used economically in the ton­
nage required. Rayon products call for 
hydrogen sulphide, but the petroleum  
refiner looks upon this refinery byprod­
uct as a nuisance. T here must be means 
developed for successfully and econom i­
cally transporting this w aste hydrogen  
sulphide from the petroleum refinery to  
the rayon factory where it can become 
one of the important raw materials. 
T extiles can use hot concentrated caus­
tic soda solutions and the very manufac­
ture of caustic soda economically pro­
duces a hot solution. T he transporta­
tion facilities provided for carrying this 
caustic soda from producer to con­
sumer must be such that there w ill be 
no expensive cooling and finishing by 
the producer, and no expensive process­
ing and heating by the consumer.

Iron and steel w ill always demand 
tonnages of sulphuric acid and trans­
portation facilities now available permit 
refinement of manufacture and provide 
greater economies for the steel mill. It 
is unnecessary to solidify the tars now  
sold by steel mills. T hey may be loaded 
at a temperature of 900 deg. F. and de­
livered to consumer hot and molten.

Construction projects of the chemical 
industry w ill have their share of benefits 
through the bulk delivery of portland 
cement. W eatherproof, dust-tight cars 
carrying as much as one hundred tons 
of cement in bulk w ill effect savings of 
$2.00 per ton in distribution costs, and 
such a saving is more than any cement 
mill is making as a profit right now.
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New Fields of Opportunity
H E M IC A L  E N G I N E E R I N G , if  it is to g ro w  as 
a p ro fession  and prosper as a profitable contribu­
tion  to industry, m ust broaden the base o f  its 

operations. It m ust ex ten d  its influence to  o lder fields 
that have never accepted chem ical technology  in  their  
production p rocesses and it m u st turn to  n ew  industries  
that in vo lve  problem s o f a chem ical character. In  th is  
Y ear I o f T echnocracy, it is perhaps treason to  adm it 
that rule o f  thum b still reigns in  several im portant indus­
tries, yet w e  know  o f  m any plants w h ere the authority  
o f the little  red book o f form u las or its m odern successor, 
the “ O fficial W o rk s M anual” can never be questioned. 
H ere  the entree for  the chem ical engin eer is difficult and  
progress m ust o f  n ecess ity  be slow  and painstaking.

B ut in n ew er industries— such as aviation , a ir-condi­

tion in g  or electron ics,— w hich are them selves the prod­
ucts o f  science, there is no such  obstacle o f tradition in 
the path o f  the chem ist or the chem ical engineer. T here  
are p lenty  o f problem s to  be solved  and rich rew ards 
aw ait their solu tion . T h e  on ly  hitch is that the new er  
industries o ften  fa il to  recogn ize the fact that their prob­
lem s are o f  a  chem ical character and u n less there is a 
closer association  on the part o f  chem ical engineers w ith  
th ese fields, the in ter-relations do not becom e apparent. 
A s a step  in that d irection , C hem . &  M e t.  has assem bled  
a brief sym posium  o f opportunities in  the new er fields 
o f aviation , a ir-cond ition in g  and electronics, in the new - 
old  industry o f  brew ing, and, finally, in food  m anufac­
ture and sanitation , w here there are evident trends to ­
w ard the acceptance o f chem ical engineering  practice.

T T

Brewing-  —A  Fertile 
For Chemical

but Difficult Field 
Cultivation

By ROBERT SCHW ARZ

President The Schw arz Laboratories, Inc. 
N ew  York

IT IS  N O T  the purpose of 
this brief article to arouse 

false hopes on the part of 
the chemist or chemical engi­
neer who may envision the brewing in­
dustry as a tremendous new field shortly 
to be opened up for chemical exploita­
tion. Y ears upon years of experience 
in this country before prohibition and 
in Germany and England even before 
that, have demonstrated that brewing is 
first of all an art, and secondly a science. 
A  plant may brew a theoretically per­
fect beer only to find that the public 
w on’t buy it. In other words, the chem­
ist in the brewing industry must begin  
with the art and work back to the 
science— must begin w ith the product 
that meets w ith popular demand, and 
work back to perfecting plant opera­
tions and production technique.

One other factor that cannot be over­
emphasized is the fact that beer is a 
perishable commodity, that involves 
biological considerations quite uncom­
mon to most chemical operations. 
Therefore I should say that as the old 
brewing industry gradually re-opens its 
doors, it w ill be the biological and con­
trol chemists who w ill first find their

work cut out for them. The 
research and development 
chemists w ill follow  later, but 
I believe that some time will 

elapse before other than the largest 
breweries organize their own control 
laboratories and research departments.

The chemical engineer, too, w ill enter 
the industry perhaps through the door 
o f new equipment that w ill introduce 
precise and automatic control o f opera­
tions as well as new materials o f con­
struction. Tradition will still hold 
sway in many respects, but the modern 
technique o f engineering operation is 
bound to find more general acceptance. 
Chemical engineers w ill have much to 
learn from the master brewer before 
they are ready to assume any major 
responsibility in this important industry. 
T o sum it up in a sentence, I would 
say that the brewing industry must 
eventually offer a fertile field for chem­
ical cultivation but one requiring a 
great deal o f detailed knowledge of the 
art as well as the fundamentals o f the 
sciences o f chemistry and biochemistry 
and chemical engineering.

Aviation Has Real Need for 
Chemical Developments

By EDW ARD P. W ARNER

Editor of "Aviation,” Former Assistant 
Secretary o f the N avy for Aeronautics

C h e m i c a l  e n g i n e e r i n g
makes direct contact w ith the 

aeronautical world at tw o principal 
points,— protective coatings o f materials 
and fuels for engines. Great headway 
has been made in the past few  years in 
the development both of paints and of 
purely chemical means o f safe-guarding  
alloys against corrosion, and also in the 
improvement o f protective coatings for 
fabrics, especially in the development Alclad.

o f fast-color lacquers. W ork still con­
tinues on improved lacquers, dopes and 
“doping schem es,” but the problem of 
fabric protection is no longer a critical 
one.

In the use o f light alloys, most notable 
recent trends have been to an almost 
universal use of anodic treatment for 
protection o f duralumin and other alloys 
o f that type, and a grow ing use o f

Stainless steel is making head­
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way in highly specialized types o f con­
struction. Improvement in the art o f  
drawing stainless steel tubes would be 
very welcome, and would make it pos­
sible to replace chrome-molybdenum  
and other alloys now much used in 
aircraft structures with the stainless 
material without basic redesign o f the 
structure. British manufacturers are 
m oving in that direction.

The use o f  magnesium in American 
aircraft grow s rather slowly, largely 
because o f corrosion dangers. There 
again the responsibility for making it 
possible to secure an important weight 
economy falls upon the metallurgist or 
the chemist. Beryllium continues the 
subject o f academic discussion, and at­
tracts much less attention than it did 
a couple o f  years ago. A  more im­
mediate and practical need is for light 
alloys substantially non-corrosive in 
themselves, and there seems to have been 
much progress in that direction in 
Germany within the past year.

O f even greater current importance 
is the chemistry o f fuels, for the effi­
ciency o f all aircraft operations depends 
upon the type o f fuel that can be used. 
To improve the fuel, especially in re­

spect o f its anti-detonant quality, is to 
increase the permissible compression 
ratio o f the engine and to cut down 
the engine weight, the frontal area and 
air resistance, and the w eight o f fuel 
consumed for a given power. It has 
been conclusively demonstrated that 
there are conditions under which it is 
good economy to increase the amount 
paid for fuel by as much as three or 
four cents a gallon (and it is quite 
imaginable that ¡11 some cases the differ­
ential o f advantage might run to eight 
or ten cents a gallon ), as compared with 
the price previously paid for what had 
seemed a perfectly satisfactory gasoline. 
The attempts to produce better fuels and 
to control their properties more nar­
rowly of course run along several 
alternative lines. There are straight- 
run fuels from selected crudes, from the 
California field and others o f  similar 
properties; there are fuels made by 
vapor-phase cracking from crudes of 
lesser native m erit; there are the prod­
ucts o f the hydrogenation process 
(w hich have the added advantage of 
having a very high flash point, and 
being exceptionally safe against acci­
dental ign ition ); and there is the final

added possibility o f the use o f  various 
anti-knock compounds, such as tetra­
ethyl lead. A ll that lies w ithin the field 
o f the petroleum chemist and his im­
mediate automotive ally.

W hen our research becomes really 
far-flung, however, it is possible to go  
on to a considerable variety o f  other 
sources for fuel, and particularly to 
investigate various blends o f petroleum  
products with benzol and alcohol (ethyl 
and m ethyl), both o f w hich have ex ­
ceptional possibilities in raising the 
octane number, now generally accepted  
as the quantitative measure o f anti- 
detonant quality. The fuel used in the 
engine o f the seaplane which holds the 
world’s air speed record o f  408 miles 
an hour, in fact, contained no petroleum  
product at all, being a blend composed 
principally o f  benzol and alcohol. It is 
preeminently due to fuel research that 
it has been possible to raise the normal 
output of large air-cooled aircraft en­
gines from about .28 hp. per cu.in. o f  
piston displacement to about .40. There 
is every reason to hope for a further in­
crease to at least .50 in the near future, 
but if  it is to be achieved the chemist 
will have to carry much of the burden.

What s Ahead for A ir  Conditioning 
In Chemical Industries?

By S. B. L IN C O LN

Lockwood-Greene Engineers, Inc., 
N ew  York

T )R A C T IC A L L \ all manufacturing 
processes have a tendency to be­

come much more exacting as industry 
develops. Standards o f quality and 
uniformity are continually being car­
ried to higher levels by the most 
progressive manufacturers in their re­
spective fields. In the present period, 
competition is keener than ever before, 
and manufacturers must be prepared 
to consider all possible methods o f  
improving their product.

A ir conditioning has already been an 
important factor in improving quality 
and rate o f production in many indus­
tries. The first application of air con­
ditioning was made approximately 30 
years ago in the printing industry, but 
the textile industry was the first large 
industry to apply air conditioning 
throughout most o f its processes. 
Therefore, the advantages o f air con­
ditioning are probably better appre­
ciated in this industry than in any 
other. Recent years have seen a wide 
application of air conditioning to those 
indu>tries making cellulose products 
such as rayon, transparent wrappings, 
and photographic films. Large installa­
tions have been made in some depart­

ments of printing 
plants, and in plants 
for the manufacture 
of candy, food prod­
ucts, tobacco, and
pharmaceutical prod­
ucts.

It is well known that in any manu­
facturing operation there w ill be a
number of variable conditions. In the 
chemical industry where chemical re­
actions are involved and where elements 
o f time, temperature, humidity and even 
air currents affect the finished product, 
air conditioning provides a means for 
eliminating at least two variable condi­
tions.  ̂ This industry must have many 
operations where uniform ity of product 
can be greatly improved by the aid of 
air conditioning.

In all those chemical processes which  
involve drying operations, air condition­
ing offers an opportunity for improve­
ment o f  product. Many existing dryers 
provide an approximate but not an 
exact control of humidity, but for any 
product it w ill be found possible to de"- 
velop by experiment the exact cycle

of varying temperature and humidity 
which will produce the best results. 
The proper apparatus for controlled air 
conditions then provides a means for 
reproducing this exact cycle con­
tinuously.

There are many industries which  
have never given a thought to the pos­
sibilities o f  air conditioning. It seems 
probable that the m anufacture o f sheet 
glass, for instance, could be greatly  
improved by m aintaining exact control 
of air supplied to furnaces for com ­
bustion. Sudden weather changes, and 
even changes in wind direction now  
affect furnace control and cause serious 
difficulty in making glass o f uniform  
quality. Another critical point in this 
process is in the form ing o f  the sheet 
which is now done without any control 
o f room temperature and hum idity and 
without control o f direction or in­
tensity o f air currents. T his is an 
excellent example o f  an industry where 
the quality o f the finished product de­
pends upon a number of variable con­
ditions and where, so far as w e know, 
no application o f air conditioning has 
been made.

Some discoveries o f  the benefits o f  
air conditioning, as applied to certain 
processes, have been made in an ac­
cidental manner, but it seems probable 
to us that many other such opportunities 
now existing will have to be discovered  
by men within the chemical industries 
themselves. T his field covers a w ide 
variety o f plants and processes, and 
offers every opportunity for the e x ­
ercise o f initiative and originality on 
the part of chemical engineers.
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Electronics— New Hybrid of 
Chemistry and Electricity

By O . H. C ALDW ELL

Editor of Electronics 
Former Federal Radio Commissioner

¿ a

AN E W  M A R K ET  for special chemi­
cal products is developing in the 

very rapid expansion of the uses of elec­
tronic tubes and photo-cells in industry. 
Electrodes for these tubes employ special 
materials and metals which create new  
demands for products that formerly 
were produced only on a laboratory 
scale. M eanwhile the new trend to 
gaseous illuminants o f increased effi­
ciency, such as the sodium-vapor lamp 
and the quartz-mercury tube, involves 
further calls on the chemical industry 
for supply o f raw materials.

T O T H E  C H E M IC A L  E N G I­
N E E R  with the proper training, 

the food industries offer the largest 
undeveloped field o f endeavor in the 
country. Food manufacturing opera­
tions are essentially chemical engineer­
ing unit operations but w ith the dis­
tinction that rigid sanitary control is 
necessary throughout. Foodstuffs are 
all of biological origin and may be easily 
decomposed by bacteria, molds, and 
yeasts. H ence to fit into the food plant 
organization best, the chemical engineer 
needs to know his biological chemistry 
and microbiology.

U nfortunately, however, very few  but 
the largest food manufacturers under­
stand the chemical engineer and what he 
can do for them. There is seldom^ a 
place in the organization table for him 
and hence it is difficult for him to gain  
a foot-hold as a chemical engineer in a 
food plant. Food Industries  has been

On the other hand, these thermionic 
and photo-sensitive devices offer the 
chemical engineer valuable new tools 
for the control of his own chemical 
processes by automatic indicators that 
never wink, never sleep, and never fail. 
Processes can be governed so as to 
operate valves, produce m ixes, or turn 
heat on or off, when the color, density 
or other property reaches a predeter­
mined value. Indeed, with the photo­
electric cell there is no degree of 
delicacy of control which cannot be 
based upon the slenderest change in

properties on the one hand, and yet 
made to operate electrical circuits in­
volving tremendous horsepower, on the 
other. A t last the chemical engineer 
has a dependable robot-giant who can 
be put to work in any remote part of 
the plant, and made to effect control as 
if  human agency intervened at that 
point. W ith the unlimited power of 
amplification of the electronic tube, the 
designer need only write the specifica­
tions o f the ideal automatic control func­
tion, and electronic devices can be found 
to perform the task, accurately, unfail­
ingly, and tirelessly.

In the new field of electronics the 
chemical engineer finds him self in a 
familiar background o f electrons, ions, 
cathodes, and chemical phenomena. For 
electronics is the hybrid of electricity  
and chemistry, a new art o f untold 
potentiality in w hich the most rapid 
progress w ill come as engineers under­
stand the two basic sciences from which 
electronics has grown.

Breaking Into the 
Food Industries

By LAURENCE V . BURTON

Editor o f Food Industries

steadily developing a consciousness of 
the importance o f the chemical engineer 
in the food field by popularizing the 
term "food engineer.”

W ith the passage of time it is certain 
that food manufacturers w ill develop a 
clearer understanding that their busi­
nesses are largely an adaptation of 
chemical engineering, and when that 
time arrives w e can expect to see the 
trained food engineer in charge of the 
production division of the better food 
manufacturing establishments.

Chemical Engineering Trends 
In Sewage Treatment

By F. W. M O H L M A N

Director o f Laboratories, the Sanitary 
District of Chicago

CO N S U M P T IO N  of chemicals in 
sew age treatment w ill probably 

be extended markedly in the next 
few  years. Many studies are being 
made of the application o f iron com­
pounds, chlorine, lime, and other ma­
terials for precipitation of sew age and 
as filter aids to improve the rates o f 
vacuum filtration o f sew age sludge. So 
far, ferric chloride has proved to be 
most effective as a filter aid, but the 
cost is quite a large percentage o f the 
total cost o f disposal o f sludge. A t

Baltimore the cost o f ferric chloride 
w as more than 50 per cent of the total 
cost o f sludge disposal.

N ew  equipment is needed for sludge 
incineration. Large projects seem to 
be turning to disposal o f sludge by 
filtration and incineration. D igestion  
o f sludge is still the most widely used 
procedure, followed by drying on sand 
beds and dumping.

The activated-sludge process is now  
preeminent for complete treatment. The 
chemical processes under investigation

T o secure employment as such, how ­
ever, is an extrem ely difficult task, par­
ticularly in 1933. If the advice of one 
who has gone through the mill is worth 
anything, it is that, until the food indus­
tries recognize chemical engineering as 
a valuable professional attribute, the 
chemical engineer must get into the 
plant in whatever guise he can— re­
searcher, development engineer, opera­
tor, or what not— and then show his 
talents cautiously after he has made a 
place for him self.

apparently fall into lower ranges of 
efficiency, with the possible exception o f  
the ferric sulphate-zeolite process, 
which so far has been tested only on a 
very small scale.

The trend toward chemical engineer­
ing processes and equipment is a chal­
lenge to chemical and mechanical engi­
neers to find cheaper and more efficient 
equipment, new chemicals and simplified 
processes for sew age treatment and 
sludge disposal. This challenge has re­
sulted in the launching o f a variety o f 
chemical and biochemical processes, 
most o f w hich are too expensive for the 
results obtained, or deficient in degree 
o f treatment. The conservative sanitary 
engineer does not admit that the well- 
established processes of sew age treat­
ment, such as activated sludge or trick­
ling filters, are destined for the scrap 
heap; their use can be simplified and 
cheapened by the application o f chem­
ical engineering equipment.
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Process Industries Attain Higher 
Rating Among Manufactures

In the alm ost universal curtailm ent to w hich  m anufactur­

in g  operations have been subjected in  the last three years, 

a w ide variation  is sh ow n  in  the degree o f  decline recorded  

for the ind iv idu al industries. T h e  process industries w hich  

com prise a w e ll defined group  o f  producers fo llo w ed  the 

dow nw ard trend to a lesser degree and n ow  h o ld  a m ore  

prom inent place in  our industrial set-up than ever before.

T H R O U G H  the figures for pro­
duction emanating from the 
Census of Manufactures is offered 

a medium for measuring the rate of 
activity which has prevailed in domestic 
manufacturing industries in alternate 
years. The Bureau of the Census has 
recently made public the returns for 
1931 and interesting comparisons are 
to be found in the totals reported for the 
last three census years, taking in as they 
do, a period prior to the abnormal ex ­
pansion of 1929, and going through 1931 
with its downward trend for manufac­
turing operations.

Analysis of the census figures indi­
cates that the rise in production in 1929 
as compared with 1927, while large, was 
not so extensive as the decline in out­
put in the two-year period succeeding 
1929. Under the lure of broader con­
suming demand, the productive capacity 
of manufacturing plants was increased. 
The census figures do not definitely 
record changes in, plant capacities but

the number of establishments engaged  
in manufacturing in 1929 represented a 
gain of more than 9 per cent .over the 
total for 1927. Cost of materials in 
1929 likewise increased more than 9 per 
cent over those used in manufacture 
in 1927. Value of finished products 
rose to an even higher degree, the com­
parison g iv in g  1929 a gain of more than 
12 per cent over 1927.

Passing to consideration of 1931 
figures, the curve takes a decided re­
verse direction and the respective 
group totals not only fell far below the 
1929 levels but also were appreciably 
lower than they were in 1927. The 
number of establishments dropped more 
than 17 per cent compared with 1929 
and more than 9 per cent compared 
with 1927. For the same periods the 
decline in cost of materials was more 
than 44 per cent and more than 10 per 
cent respectively and the value of prod­
ucts decreased upwards o f 41 per cent 
and 34 per cent.

In the case of cost of materials and 
value of products the drastic reductions 
in 1931 not only reflect the slower rate 
of manufacture but also accentuate the 
lower price levels which were reached 
in that year. T o reduce the decline in 
1931 to a purely volum e basis, it would  
be necessary to take into consideration  
the difference in unit values in the 
different years.

T h e  Process Industries

Naturally the same influences which  
depressed manufacturing in general 
from 1929 through 1931 affected to a 
greater or less degree the progress of 
the process industries during those 
years. The accompanying tabulation 
enumerates the group of manufactures 
which make up the process industries 
and the detailed statistics relate the posi­
tion of these industries one to another 
and trace the progress of the group in 
comparison with general manufacturing.

On the basis of number of establish­
ments expansion in the process indus­
tries from 1927 to 1929 was not so 
marked as it was in general industry. 
Census figures credit the process indus­
tries with the operation of 16,579 
establishments in 1927 and 16,600 estab­
lishments in 1929 or an increase of only 
a fraction of 1 per cent. Due to the 
prevalence of mergers and to the con­
traction of consum ing markets the 
number of establishments had declined 
to 14,371 in 1929 and in this respect

What the N ew  1931 Census of Manufactures Shows for Process

C hem icals......................................
C eram ics, B rick and  C lay  P ro d u c ts!  i ' '
C oke-O ven P ro d u c ts .......................
D rugs, M edicines an d  C osm etics . V.! . . . " . .  . . . "  2
E xplosives an d  F irew orks ..............
F e rti liz e rs ...................................................
G lass an d  G lassw are ................................  '
G lue, G ela tin  an d  A dhesives ................ ..................
L e a th er, ta n n e d ..........................
L im e an d  C e m e n t.................. .....................................
G as, m a n u fac tu re d .............................
O ils an d  G reases, A nim al a n d  V egetab le   I 007
P a i n ts  a n d  V a rm sh es ...................... ..
P a p e r  an d  P u lp   ................
P e tro leu m  P ro d u c ts  ..........................................
R ay o n  a n d  Allied P ro d u c ts ..! ! ! ! ! ! ! .........
R u b b e r  G oods.................................... .......................
S oap  a n d  C lean ing  P r e p .    .....................................
S u g a r ........................................ ; ........  ............................
O th e r  P ro d u c ts ...........................i " ” ."!” ! ! ! ! ! " "

T o ta l fo r P rocess In d u s trie s ..................................... N  371
T o ta l fo r A ll In d u s tr ie s   ...................................  174 136

P e r  C en t of T o ta l b y  Process In d u s tr ie s ................. 8 2

N um ber of Establishm ents 
 ...................   19271931 1929

2,225 2,508
1,558 2.113

112 153
2,337 2.792

113 145
590 638
230 263
137 158
412 471
369 411
638 754

1,007 1,153
1,010 1.063

846 883
358 390

32 29
439 525
579 711
154 173

1,225 1,267

16,600
210,959

7.9

2.372
2 ,218

171
2,385

136
621
269
141
494
421
828

1.073
1,006

929
354

19
516
597
153

1,876

16.579
191,866

8.7

■Number of Wage Earners—
1931

100.368
78.725 
14,383 
34.428

6.075
14.803
48.830

2.836
42,096
30.996
35.726 
21.309 
22.300

107.901
67.936
38,732
98,087
16,146
20,007
39,119

340,805
6.511,647

12.9

1929 
132,758 
129.632 
20,552 
40,908 

7.425 
20.926 
67,527 

3.407 
49.932 
41.922 
43,065 
28.091 
29,211 

128,049 
80,596 
39,106 

149,148 
17,076 
23,727 
53,474

1,106,532
8,838,743

12.5

1927 
119,684 
138,687 
21,082 
36.331 

7,367 
18,612 
65,825 

3,728 
52.924 
47,225 
48,497 
30,382 
28.061 

123,360 
71.234 
26,341 

141,997 
15,835 
22,369 
80,036

I 099,577 
8.353,977 

13.2

1931 
102.361,709 
72,596.345 
22.134,487 
36,826.569 

6,662,903 
12,314,429 
57,543,436 

3,670,542 
49,594.294 
35.883,320 
51,001.333 
20.332.649 
29.122,000 

126.395,657 
106.815,307 
38.220,094 

111.513,369 
20.273.251 
23,900,522 
44,619.841

-Wages — D ollars- 
1929

152,875,427 
151.780,650 
33,389,425 
45,836.942 
10.418,485 
17,883,925 
87,795,1 1 1 

4,783,018 
63,413,707 
58,325,410 
61.060,382 
29,178,038 
42,244,695 

173,077.781 
131,176.993 
44.697,129 

. 207,305.857 
22.350.817 
29,513,699 
71,947,550

1927
132.005,413
168,512,372
34,167,692
40,395.166

9,526,258
17,649,661
81,352,734

5,203,700
67.887,231
65,301,663
68,356,448
32,019,991
40,184,732

162,002,097
113.716,705
28.649,441

198,073,743
22.714,361
28,056,380

105,608,289

971,782,057 1,439,055,041 1,421,384,077
7,225,587,464 1 1,620,973,254 10,848.802,532 

1 3 4  12.4 13.1
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COMPARATIVE GROWTH OF THE PROCESS INDUSTRIES
Rcitio of Value of P ro d u c ts  to Value of 

------------------------- ProduCt S o f  all In d u str ie s

the group declined more relatively from 
1927 than did general manufacturing.

The cost o f materials used in the pro­
cess industries further bears out the 
contention that these industries were 
not unduly inflated in 1929 as the totals 
were $7,179,452,461 in 1927 and $7,350,- 
827,748 in 1929 or a gain of little more 
than 2 per cent. The drop from 1929 
to 1931 however was severe topping 38 
per cent but still under the percentage 
decline registered for all industry.

From the standpoint of value of 
products the process industries again  
made a relatively good showing. Re­
stricted markets and a steadily drop­
ping price level for commodities could 
not fail to draw down the total value of 
finished products and the group had an 
output in 1931 of approximately 31 per 
cent under that reported for 1927.

The showing of the process industries 
is all the more commendable when it is 
considered that the group includes some 
lines of manufacture which are largely 
dependent upon industries which have 
been most adversely affected by the 
depression. Steel operations, for in­
stance, have been directly reflected in 
the output of coke-oven products. T he  
slump in building has slowed up con­
sumption of lime and cement and the 
same reason plus the drop in automotive 
production restricted demand for paints 
and varnishes. The situation in agri­
culture was distinctly unfavorable to 
consumption of fertilizer chemicals.

R ayon O utput Increased

Reversing the general order, produc­
tion of rayon reached a higher valua­
tion in 1931 than it did in 1927, the 
percentage of gain running in excess of 
17 per cent. T he output of drugs, 
medicines, and cosmetics in 1931 fell 
less than 6 per cent below the value 
placed on the 1927 production. Soap

makers apparently were but little 
affected by slower business conditions 
as their products, disregarding declines 
in sales prices, were less than 8 per cent 
down from the total valuation given for 
the 1927 production. The manufac­
tured gas industry valued its outturn 
in 1931 at but little more than 9 per 
cent under its valuation for 1927 and the

for by the fact that they include the pro­
duction of materials which find almost 
universal application and thus directly 
share in the progress which is being 
made in other lines of manufacture. 
Chemical engineering research and the 
development of new products and of new  
uses for old products, however, must be 
given their full meed of recognition.

value of chemicals, w hich find a con­
sum ing outlet in practically every manu­
facturing line fell off in value about 
14 per cent in the same interval.

Perhaps the most interesting and most 
enlightening comparison to be drawn 
from the figures given in the accompany­
ing table is to be found in the changing 
relationship which the process industries 
bear to industry as a whole. T he per­
centage w hich these industries contribute 
to our total manufactures has steadily 
risen in recent years and the trend is 
still upward.

T his grow ing importance of the pro­
cess industries may be largely accounted

;l

A m ong new products which have quick­
ened the rate of growth of the process 
industries are included rayon, plastics, 
cellulose wrapping film, and pyroxylin 
lacquers.

A ll of w hich is in line w ith the views 
just expressed by 150 leaders of Am eri­
can life in the fields of research, industry, 
engineering, economics, education, and 
finance which state that uninterrupted 
development of research, invention and 
labor-saving devices as means of im­
proving production and creating new  
needs and industries with enlarged em­
ployment opportunities is the road out of 
the depression toward a new prosperity.

Industries As Compared W ith 1929 and 1927 Compilations
C o st of M ate ria ls , Supplies, F u e l a n d  P ow er  ,V a ]u 0  of P ro d u c ts  _  D olla rsDollars <---------------Value of Product* —  uouara------

.o"o 1127 1931 1929 1927
,— V alue A dded b y  M an u fac tu re  —  

1931 1929
D olla rs— . 

1927

4,511,855,363
21,420,124,017

21.0

7.350,827,748
38,549,579,732

19.0

7,179,452,461
35,133,136,889

20.2

3,558,692,249
19,912,984,981

17.9

5,128,540,567 
31,885,283,71 1 

16.1

4,548,789,786
27,585,210,410

16.5

8,070,537,617
41,333,108,998

19.5

12,479,368,515
70,434,863,443

17.7

11,728,242,247
62,718,347,289

18.7
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Sulph uric Acid Production Mirrors 

Industrial Conditions

EDITORIAL STAFF

F OR T H O S E  who cling to the tradi­
tion of sulphuric acid as the grand­
father of business indicators, the 

statistics of 1932 may be a comfort, if for 
no one else. This arises from the indi­
cation that the decrease in acid con­
sumption for the year was almost 
exactly equal to the drop in the general 
business index. Tonnage capstone of 
the heavy chemicals, sulphuric acid 
nevertheless fell nearly 27 per cent, 
reaching the level of 1921. There is 
some consolation in the fact that nearly 
half the loss came from the prostration 
of two consuming groups which are 
doubtless the most depression ridden of 
all. W e refer to steel and agriculture.

The accompanying tabulation of 
Client. &  M e t/s  annual sulphuric-acid 
distribution estimate shows clearly what

Estimated Distribution of Sulphuric Acid 
in the United States 

(Basis, 50 deg. Bi.)
1930 1931

_ . . .  Short Tons Short Tons
Consuming Industries (Revised) (Revised)

Fertilizers............................. 2,477,000 1,455,000
Petroleum refining  1,420,000 1,348,000
Chemicals.............................  820,000 760,000
Coal products.....................  800,000 570,000
Iron and steel.....................  660,000 480,000
O ther m etallurgical  560,000 410,000
Paints and pigm ents  200,000 180,000
Explosives ...............  177,000 175,000
Rayon and cellulose film .. 145.000 175 000
Textiles.................................  78,000 81.000
M iscellaneous...................... 330,000 276,000

7,667,000 5,904.000

and steel, 27 per cent. Miscellaneous 
uses dropped 18.5 per cent, consumption 
for chemicals, 13.8 per cent and for 
rayon and cellulose wrapping film, 11.4 
per cent. Although activity in paints 
and pigments has decreased more than 
the 11.1 per cent decline for acid con­
sumption in this group, the falling off 
has occurred chiefly in the non-acid- 
using part of the industry. Petroleum  
refining, thanks to the continued use of 
the motor car, consumed some* 8 per 
cent less acid. Textiles, having shown 
a remarkable come-back during the last 
five months of the year, appear to have 
decreased acid use only about 7 per 
cent below 1931.

W here this acid came from is of some 
interest. Reliable authority places the 
total acid from sulphur, expressed as 

50 deg. Bé., at 2,520,000 
short tons, including 
acid made from sulphur 
in metallurgical byprod­
uct plants. T his cor­
responds to a sulphur 
consumption for a c i d  
of about 456,000 long  
tons, as compared with 
total sulphur shipments 
to domestic users total­
ling in the neighborhood 
of 800,000 long tons. 
Sulphur mining during 
the year fell far be­
low the 1931 production 
of 2,129,594 long tons 
to an estimated 890,000

Consumed

1932 
Short Tons

780.000
1.240.000

655.000
365.000
260.000
300.000
160.000 
120,000
155.000 
75,000

220.000

4.330.000

tons, a decrease due only in part to the 
falling off in demand. Increased pro­
duction taxes late in 1931 made it then 
seem likely that the producers would for 
some time subsist to a considerable ex­
tent on stocks, which at the end of 1931 
had reached the unprecedented total of
3.250.000 tons. W ith a fall in exports 
from the 407,586 long tons of 1931 an 
estimated 375,000 tons in 1932, the ap­
parent decrease in stocks as of Jan. 1, 
1933, is 285,000 tons.

A ccording to the Bureau of Mines, 
1931 byproduct acid production at metal­
lurgical plants totalled 1,078,000 short 
tons as 50 deg. Estim ates for 1932 are 
necessarily sketchy but it is believed 
that some 600,000 tons of acid w as pro­
duced from metallurgical gases. Another
110.000 tons is believed to have come 
from concentrates and pyrrhotite. U se  
of pyrites in non-m etallurgical plants 
held up fairly well. Consumption of 
imported pyrites to the extent of an 
estimated 235,000 long tons, plus a prob­
able 35,000 tons from stock, brings the 
acid total from this source to 700,000 
tons. Another 400,000 tons is believed 
to have been produced from domestic 
pyrites. Total pyrites imports of 
352,066 tons in 1931 compare w ith an 
estimated 246,000 tons in 1932. D om es­
tic pyrites production in 1931 was 
330,848 tons, in comparison w ith an 
estimate of 235,000 tons in 1932.

It is believed that 43 per cent of the 
acid produced came from contact plants.

N ew  sulphur developments of the year 
may hold potentialities for the future. 
T exas taxes sent sulphur prospectors to 
Louisiana, looking into the possibilities 
for new supplies. Jefferson Lake Oil 
Co. started production in a small way  
at the Jefferson Island salt dome in 
Iberia Parish, La., w hile the Freeport 
Sulphur Co. announced its intention, of 
constructing shortly a sulphur m ining  
plant in the tidewater marsh region of 
llaquem ines Parish at Lake Grande 
licaille.

happened. W ith agricultural income 
cut to the bone and fertilizer production, 
of consequence, at an abnormally low  
level, fertilizer consumption of acid 
dropped over 46 per cent. Iron and 
steel plants, operating for the year at 
less than 20 per cent of capacity, con­
sumed another 46 per cent less acid 
than in 1931. Dependent very largely 
on the production of pig iron, the acid 
used in the manufacture of coal prod­
ucts— chiefly ammonium sulphate— de­
clined 36 per cent.

Other using industries, in the aggre­
gate in their effect on sulphuric acid, 
were hardly more of a factor than the 
groups already mentioned. U se in the 
manufacture of explosives declined 
slightly more than 30 per cent and for 
metallurgical products other than iron

W

C oal DISTRIBUTION
—  Aprocfucfs 2^  SULPHURIC

Iron and  steel

V//M Miscellaneous

I P ain ts  a n d  
1 p ig m e n ts

R ayon  a n d  
/ / /A  f i lm

j E xp lo s ive s  

^  Textiles

U .S .P R O D U C TIO N  
OF SULPHURIC ACID
(B a s is ,50 Deg. Bi.)

I

. — i£ _  — o* o* o» 5»

■4*CO
T■ 7 o

o
fi10- ® </> 

C

■4vy

-3 m c o
2 =

2

32
Chem ical &  M eta llu rg ica l E n g in e e r in g — V o l.4 Q ,N o .l



Recent Technical Aspects of 

SulpH uric Acid

By AN D R EW  M . FAIRLIE

Consulting Chemical Engineer 
Atlanta, Ga.

W IT H  the high-pressure produc­
tion schedule of the late ’twen­
ties interrupted by a breathing 

spell, technical progress in the sul­
phuric acid industry has not ceased. 
N o epoch-starting discoveries have been 
announced recently, but it is evident that 
research and experimentation for the 
improvement of methods, yields and 
costs continue.

From 1927 to 1929, there was in the 
United States a veritable stampede 
among acid manufacturers for the erec­
tion of vanadium-mass contact-process 
plants. In December, 1931, A . Paul 
Thompson, in a paper read before the 
American Institute of Chemical E ngi­
neers ( Traits. A .I.Ch.E., 27, 1931, pp. 
264-309) for the first time presented a 
carefully prepared comparison between 
platinum and vanadium pentoxide as 
catalysts in the contact process.

An important patent decision of the 
year was that in the suit of the Gen­
eral Chemical Co. vs. Monsanto Chem­
ical W orks over alleged infringement 
of the Slama and W olf vanadium  
catalyst patent owned by General. The 
suit was dismissed at the costs of the 
plaintiff, the court finding claims 1 to
6 and 8 valid but uninfringed, and claim
7 invalid. (S ee  Chem. &  M et., 39, 
1932, p. 408.)

A cid  Capacity O verbuilt

Too much acid-plant construction  
during the boom years resulted in a 
great excess of sulphuric acid capacity 
for the United States and there was 
no occasion for new plant construction  
in 1932. It is understood, however, 
that in England plans were under way, 
in the fall of 1932, for a new M ills- 
Packard chamber plant to be erected 
at Ipswich; and that during 1932 the 
capacities of three chamber plants were 
substantially increased by redesigning, 
with introduction of Gaillard turbo- 
dispersers. It is reported that two new  
contact plants of American design, to 
be erected in China under American  
supervision, have been contracted for.

The new contact plant (four units, 
aggregate capacity 375 tons per day) 
of the Consolidated M ining & Sm elting  
Co. of Canada, Ltd., at Trail, B. C., 
has been described in detail by W . M.

Cobleigh (Iud. Eng. Chem,, 24, 1932, 
pp. 717-21). A  contribution on contact- 
process converters, describing Grillo, 
Mannheim, internal heat-exchange and 
multipass converters, and comparing in­
ternal and external heat-exchange con­
verters, has been presented by D uBois 
and H arney (Ind. E ng. Chem., 24, pp. 
1091-6). H ere it is pointed out that 
since installations of 100 tons daily 
capacity in a single two-pass system are 
already an accomplished fact, the tend­
ency in the United States has been 
toward converters of larger size. It is 
felt that if the cost of chromium steels 
could be somewhat reduced, such alloys 
would find application in the construc­
tion of heat-exchange tubes. One large 
company has abandoned cast-iron in 
favor of steel for the construction of con­
verter shells.

Bacon (P aper Trade I ., 94, 1932, pp. 
31-5) has described a new sulphur 
burner capable of producing a gas con­
taining up to 20 per cent SOs with no 
SO* content. In its operation molten 
sulphur is fed into the burner by means 
of compressed air.

Methods for the production of ele­
mental sulphur from sulphide ores 
appear to be making headway, partic­
ularly in Norway, where sulphur is pro­
duced by blast-furnace methods, devel­
oped over a series of years by the 
Orkla Grubeaktiebolag. A  40-ton plant, 
erected in 1927 at the Lokken mine, is 
reported by Ridgeway ( “Mineral Re­
sources of the United States,” 1931, 
Part II, p. 151) to have been followed  
by a much larger plant w ith a capacity 
of 200,000 tons of pyrite annually 
(75,000 tons of sulphur), erected on the 
Orkdal Fjord, at Thamshavn late in
1931. T he sulphur produced is reported 
to be of high quality, containing but 
0.01 per cent ash and no oil.

A  sulphur development of some im­
portance in the foreign situation was 
the dissolution of the Sicilian Sulphur 
Consortium, primarily a sales organi­
zation, which had been in existence for 
the past 12 years. It ceased to operate 
on July 31 (Chem . 6- M et., 39, 1932, 
p. 4 65 ), according to reports to the 
Department of Commerce.

The tariff of four cents a pound on 
copper, imposed by Congress in 1932, 
effectually prevents the importation of 
cupreous pyrite. Non-cupreous, or

washed pyrite may still be imported, 
however, and this variety of Spanish 
pyrite will no doubt continue to be used 
to some extent in the United States for 
the manufacture of sulphuric acid. Cal­
culations indicate that in coast regions, 
acid can be made more cheaply from 
pyrite than from brimstone, while at 
interior points, brimstone is the cheaper 
raw material.

Some are inclined to paint a dark 
picture for the future of the sulphuric 
acid industry, citing such trends as the 
manufacture of superphosphate by nitric 
acid and by furnace methods, the manu­
facture of nitric acid from ammonia and 
the smaller consumption of acid by the 
petroleum and the iron and steel indus­
tries. W hat the immediate future holds 
for sulphuric acid depends on the meas­
ure of prosperity that the fertilizer, 
petroleum, iron and steel, general chem­
ical and textile industries, etc., are 
destined to enjoy. Letting alone specula­
tion as to immediate prospects, a care­
ful consideration of the long term out­
look leads me to the conclusion that 
sulphuric acid, despite inventions tending 
to diminish its consumption in certain 
fields, w ill continue to be used in large 
quantities.

Soils N eed  Sulphur

In the matter of fertilizers, for ex ­
ample, Lipman and McLean (Chem . &  
M et., 38, 1931, p. 394) presented figures 
on the annual loss of sulphur from the 
soil, and emphasized the importance of 
sulphur as a plant food. H owever suc­
cessful superphosphate made by a nitric 
acid or a furnace method may eventu­
ally become, such products will not 
restore to the soil the sulphur that is 
indispensable. T he use of ammonium 
phosphate instead of ammonium sul­
phate as a fertilizer ingredient also 
seems a minor threat to sulphuric acid 
since phosphate restores none of the 
needed sulphur to the soil ; w hile the 
phosphoric acid used is itself made, in 
the main, by the use of sulphuric acid.

Production of gasoline by the hydro­
genation of heavy or asphaltic oils has 
been cited as a menace to the consump­
tion of acid by the petroleum industry. 
T his has been refuted by Bacon, who 
maintains that on account of high cap­
ital costs, hydrogenation w ill only come 
into general use when the supply of 
medium-boiling point oils becomes ex ­
hausted.

P'inally, w hile researches in some 
directions tend to displace sulphuric 
acid, it is equally true that researches 
in other fields develop new uses for the 
acid, as w itness the recent rise of the 
rayon and cellulose-film industries—  
non-existent a few years ago, but now  
consumers of sulphuric acid in large 
quantities.
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Alkalis Fa re Better Than 

Business in General

EDITORAL STAFF REVIEW

E s tim a te d  D i s t r ib u t io n  o f  S o d a  A s h  S a le s
in  th e  U n i te d  S ta te s

1930 1931 1932
Short Short Short
Tons Tons Tons

Consuming Industriea (Revised) (Revised)
561,000 508,000 380,000
200,000 175,000 160,000
350,000 375,000 370,000

Cleansers and modified sodas 112,000 95,000 87,000
Pulp and paper........................ 100,000 87,000 72,000
W ater softeners........................ 55,000 50,000 45,000
Petroleum refining.................. 16,000 9,000 8,000

30,000 31,000 27,000
36,000 28,000 14,000

M iscellaneous.......................... 40,000 42,000 37,000

T otals.................................... 1,500,000 1,400,000 1,200,000

Estimated Distribution of Caustic Soda
in the United States

1930 1931 1932
Short Short Short
Tons Tons Tons

Consuming Industries (Revised) (Revised)
Soap........................................... 100,000 90,000 82,000
Chemicals................................. 100,000 98,000 81,000
Petroleum  refining.................. 117,000 103,000 93,000
Rayon........................................ 110,000 108,000 88,000
L ye............................................. 22,000 22,000 20,000
Textiles...................................... 63,000 32,000 28,000
Rubber reclaiming.................. 30,000 14,000 8,000
Vegetable oils........................... 20,000 8,500 9,000
P uip  and p aper...................... 10,000 36,500 31,000
Exporta...................................... 42,000 66,000 52,000
M iscellaneous.......................... 38,000 42,000 33,000

Totals.................................... 652,000 620,000 525,000

D E C R E A SIN G  its production con­
siderably less than the decline in 
general business, the alkali indus­

try showed a high grade of resistance 
during the third and most acute of the 
depression years. Its sticking powers 
were, in fact, a trifle better than those 
of the average process industry. Oper­
ating at about 70 per cent o f capacity 
the ammonia soda industry produced in 
the neighborhood of 1,925,000 tons as 
compared with 2,189,351 tons in 1931 
and 2,586,304 tons in 1929. Thus, while 
the rate o f general business activity, as 
shown by the averaged indexes of the 
Business W eek, declined 24.7 per cent 
from 1931 to 1932, and 47.3 per cent 
from 1929 to 1932, soda ash production 
fell 12.1 per cent in the last year and
25.6 per cent since 1929. Comparable 
to the 70 per cent operating rate o f the 
parent industry, lime-soda caustic pro­
duction is estimated at from 70 to 80 
per cent of capacity and electrolytic 
caustic at about 70 per cent also.

In total soda ash sales, as is shown 
in the accompanying tabulation, a de-

cline of 14.3 per cent 
seems to have taken 
place. In the individual 
using groups, the chemi­
cals are estimated to have 
fallen off only about 1.3 
per cent. The uses em­
braced by this classifica­
tion include sodium ni­
trate, silicate and phos­
phate, none of which suf­
fered particularly. A  
considerable increase in 
synthetic sodium nitrate 
production coupled with  
the stability of the use of 
sodium silicate as an ad­
hesive in paper carton manufacture was 
largely responsible for the excellent 
showing in this division. Soap, also a 
relatively stable industry, used some 8.6 
per cent less ash than in 1931. Cleansers 
and modified sodas declined an equal 
amount. Soda for water softening, o f 
which the railroads are the largest 
users, declined a probable 10 per cent. 
Other losses include: petroleum re­

fining, 11.1 per cent; miscellaneous 
uses, 11.9 per cent; textiles, 12.9 per 
cent; pulp and paper, 17.3 per cent; 
glass, 25.3 per cent; and exports, 50 
per cent. Adding in the ash used for 
exported N aN O ,, however, would show  
an export increase of nearly lOO per cent.

The decreases in caustic soda con­
sumption were not dissim ilar. W ith a 
total decline of about 15.3 per cent, the

50
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use for vegetable oil refining showed 
an increase of 5.9 per cent. Soap again  
w as a light loser with 8.9 per cent de­
cline. Consumption for lye fell about
9.1 per cent, for petroleum refining,
9 8 per cent and for textiles, 12.5 per 
cent. Pulp and paper consumption o f  
caustic appears to have been oH 
per cent, rayon, 18.4 per cent and ex ­
ports and miscellaneous uses, each 
per cent.

Technical developments were not 
spectacular. To meet the need for 
lower operating cost the efficiency of 
manpower w as materially increased. 
Several o f the ammonia-soda plants 
abandoned the time-honored _ recipro­
cating compressor for CO, in favor 
of turbine-driven centrifugal blowers 
which, at a speed of 10,000 r.p.m., 
handle six  to eight timfcs as much gas 
as the old compressors and do it more 
cheaply. N o further capacity was 
added'during the year in any part o f  
the industry nor were cither of the 
Southern soda and caustic _ projects 
carried farther toward completion.

N o important trends in the consump­
tion of soda products appeared during 
the year with the exception of the in­
crease in synthetic sodium nitrate pro­
duction at Hopewell, V a„ w hich is

Production of Caustic Soda in the 
United States

- ( S h o r t  T o n s )-

l « 5  355 783 41,47» 573,4I7
1927 SI’S  236 807 761,792
193? (revised) 455,832 S W  658,889

'(estim ated) 350,000 180,000 530,000

S f f i S i S f  ?obnTin3193Ïan0d 20.000 tons in .932.

shown by the jump in exports from  
73 700 tons in 1931 to an estimated 
185,000 tons last year. There is prob­
ably a tendency toward slightly reduced 
requirements for petroleum refining
while the future loss (largely as 
sodium silicate) on account of the 
increase in the Canadian tariff may 
amount to as much as 300 tons o f ash 
per month. V iscose rayon, o f course, 
is veering toward caustic recovery bu 
this practice is still negligible and would  
amount to only about 20 per cent with  
the theoretical maximum recovery. 
U sers continued to discover the advan­
tages o f bulk shipment during the year 
and it is reported that some ash is now 
being shipped to consuming plants in 
the D ry-F lo tank car.

Coke and Coal Products Reach 

New Lows in 1932

COAL P R O D U C T S were manu­
factured at byproduct coke ovens 

during 1932 at a much lower rate than 
during any year preceding for more 
than a decade. T his was a natural re­
flection of the lowered rate of m etal­
lurgical activity in the United States. 
The production during 1932 is estimated 
as fo llow s:

Byproduct coke . . . . . . . .

A"1m,‘lvi’icntSUlPh^ e. °.r- .730,000,000 lb.
_ S M g f  oil .........  80,000,000 gal.

Gas ■ • •  ...................335,000,000 M eu.ft.

The coal used in making these products 
was 30,000,000 tons. D uring this same 
year the production of beehive coke was 
only approximately 750,000 tons and the 
pig iron production in the U nited States
8.750,000 tons.

The low production of coal products, 
about 64 per cent of that in the preced­
ing year, did not occasion any shortage 
in°the domestic markets. Since a very  
large part of the coal tar made is burned 
as fuel, that usage served as a balance

wheel in the tar markets. The low  
price of gasoline and improved petro­
leum technology made the use of motor 
benzol for blended motor fuels less 
essential than form erly; this of course 
prevented any tendency toward shortage 
of light oil products. The decreased 
production of ammonium sulphate was 
apparently one of the major causes of 
an unusually large import of that chem-

United States coke and pig iron production
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1928

ical during the year. Thus a very de­
finite trend away from nitrate nitrogen  
in fertilizers and toward ammonia 
nitrogen was made possible by importa­
tions. (S ee  Chetn, &  M et., Aug., 1932, 
pp. 421 and 467.)

Gas from byproduct ovens continued 
a major factor in city-gas supply during 
the year. The decline in this usage was 
approximately equal in percentage to 
the decline in the total quantity of gas 
produced or purchased by manufactured- 
gas companies. Only in the case of re­
finery and natural gas used in mixtures 
was there an increase in the quantity 
from 1931 to 1932; in the case of 
practically all other types of gas the 
quantities used declined by 10 to 15 per 
cent. The following tabulation indicates 
the percentage contributed by each 
source of supply during 1932 to the 
total of the send-out of these concerns 
(data based on ten months’ reports of 
American Gas A ssociation) :

P e r  C en t
W a t e r  g a s .....................................................  41
C o k e-o v en  g a s  ...........................................  •>»
R e to r t  c o a l g a s ' .........................................  *
O il g a s  (W e s te r n  p r o c e s s e s ) .............  £
R o fin e ry  o il g a s  a n d  n a t u r a l  g a s . .  13

100

City-gas sales by manufactured-gas 
companies declined 4.8 per cent while 
revenues from such sales declined 5.1 
per cent from the 1931 figure, according 
to preliminary estimates of American  
Gas Association. The only exception to 
the general downward trend was in the 
use of gas for house heating in which 
there w as an increase of 2.7 per cent 
during 1932 as compared with the pre­
ceding year.

Natural gas sold for household and 
commercial purposes declined by 5.4 
per cent, but the sales for industrial pur­
poses registered a much greater decline, 
about 15 per cent. Still greater per­
centage decline occurred in the use of 
natural gas for non-utility purposes 
with the result that the total marketed 
consumption of natural gas during 1932 
was approximately 16 per cent below  
that which was reported duirng the pre­
ceding year.

The greater declines in natural gas 
use than in manufactured gas do not in­
dicate that the natural product was in 
any sense supplanted by the manu­
factured. Actually, during the year the 
area receiving natural gas increased 
slightly and the further developments 
during 1933 are expected still further to 
continue the invasion of manufactured- 
gas territory by extension of natural- 
gas supplies. T hese changes are, how­
ever, at the present time having little 
effect on the operation of byproduct-coke 
ovens or the production of coal products. 
The variation in activity of the steel 
industry is so much more important in 
this latter particular as to be altogether 
dominant.

January, 1933 — Chemical &  Metallurgical Engineering
35



Unexpected Developments in 1932 
Nitrogen Production

By C H APLIN  TYLER
Ammonia Department,

. I. du Pont de Nemours & Co., Inc. 
Wiltnington, Del.

N i t r o g e n  p r o d u c e r s ,
whether in the synthetic, by­
product, or Chilean nitrate branch 

of the industry, have passed through a 
year of drastic deflation and readjust­
ment. For the producers of synthetic 
nitrogen products, operations continued 
at low levels, with no prospects of sub­
stantial increased demand for at least a 
year to come. There has been an increas­
ing realization that new construction has 
been overdone; and yet, in some parts 
of the world, plant expansion is being 
continued. This action is of course in 
line with the intention of all important 
world powers to become wholly self- 
sustaining as regards supplies of 
nitrogen. W hatever the reasons, the 
result cannot improve the present world 
situation of gross over-capacity. For 
producers of byproduct nitrogen, there 
has been a further contraction in both 
sales and price, with resultant inevitable 
loss. However, much of the idle by­
product capacity has been more or less 
depreciated, and to that extent is a 
smaller fixed charge than is borne by 
most synthetic ammonia producers. For 
producers of Chilean nitrate, the past 
year has been more critical than any 
other in history. The technical improve­
ments and “rationalization” now appear 
to have placed a terrific burden upon the 
industry, a burden that seemingly can­
not be lifted without complete or nearly 
complete repudiation of bonded indebted­
ness to say nothing of loss to holders of 
junior shares.

A s regards the conditions in the 
United States, a few of the changes in 
trend and important events of 1932 are 
brought out clearly by the accompany­
ing table. In 1932. synthetic ammonia 
production was well in excess of that 
of the previous year, probably by 35 
per cent. However, the gain in volume 
was offset by a price decline of from 
10 to 20 per cent.

Byproduct ammonia production, both 
as liquor and as sulphate, showed an­
other severe decline, due largelv to in­
tegration with steel production.' Very  
roughly, the synthetic ammonia industry 
operated at 28 per cent of capacity in 
1932, whereas the byproduct ammonia 
operations were at 37 oer cent of ca­
pacity. For the first time on record, 
imports of sulphate of ammonia ex ­
ceeded domestic production, and concur­
rently, exports of sulphate fell to a very 
low  figure. It is probable that mos't 
producers of byproduct sulphate secured

only $14 to $17 at the ovens for their 
sulphate, at which prices none can show  
a profit, at least at prevailing rates of 
operation, and assuming also that the 
ammonia in the gas is assigned no value.

Sulphate consumption in 1932 ap­
peared to be at least 600,000 tons, 
allowing for some accumulation of 
stocks; a figure larger than for 1931, 
and about the same as the probable con­
sumption in 1930. This is surprising, in 
view  of a decline of between 50 and 55 
per cent in tonnage of fertilizer sales 
since 1930. Clearly, the preference for 
nitrate nitrogen is not sufficient to 
overcome the former widespread in 
price between the ammonia and nitrate 
forms of nitrogen.

Change in the nitrate of soda situation 
has been even more striking than would 
have been imagined several years ago. 
Prices have been forced down, and even

IM P O R T S
3 7 . 3 %

-9 .4%  A H  o the r im po rts

•27.3% StjfP h a **  Ç f  
° am m on/a

at present reduced levels are high as 
compared with ammonia forms of 
nitrogen; consumption has fallen off at 
an alarming rate, as w itness the situa­
tion in such rich markets as the 
U . S. A .; stocks in Chile are said to be 
sufficient for at least two years’ demand 
at current levels.

Importation of nitrate from Chile 
declined abruptly from 616,000 tons in 
1931 to about 50,000 tons in 1932. On 
the other hand, exports of nitrate of 
soda increased from 73,700 tons in  1931 
to a probable total of 185,000 tons in
1932. T his means that for the first 
time on record, exports of nitrate of 
soda exceeded imports, and this fact 
indicates that synthetic nitrogen is able 
to compete in world markets w ith the 
natural product, even when sold in same 
chemical form.

Imports of calcium cyanamide in­
creased by a good margin over imports 
in 1931; but even so, the quantity im­
ported in 1932, probably about 70,000 
tons, represents only 20 per cent of the 
estimated capacity of the plant of 
origin in Ontario.

Calcium nitrate, which in former 
years seemed destined to have a per­
manent place in Am erican agriculture, 
has declined in use quite sharply. 
W hereas 49,130 tons was imported in 
1930, and 32,200 tons in 1930, only
5,000 tons was imported in 1932. Ref-

Su/phcrte o f  /  7  «/ 
amm onta  

N itra te  o f  soda 11.5 %

■28.3% Byp r ° d“ r t  ommort/er

-34.4 V. Syrthtfic 
am m onia

A p p a re n t B y 2 „  
consu m p tio n

S. A.Inorganic N itrogen Balance U.
D ata are in part estimates, and cover only major items of inorganic nitrogen. All quantities are expressed in

short tons

Production
Synthetic am m onia......................
Byproduct ammonia, as liquor.! 
Byproduct ammonia, as sulpha!

Total production......................

Imports*

Calcium cyanam ide.................
Calcium n itra te ................." ’ ’ ’ "
Ammonium sulphate-nitrate..

Total im ports.........................

Exports*
Sulphate of am m onia.............
N itrate of soda........

»U W 1 I  ........................... -,
Apparent consum ption . ■   225 88^

* Includes Ilawaii and Porto Rico.

-----------19

Product 
. 108,000

. 300,000

32---------- -
Nitrogen
Equiva­

lent
89,000
11,700
61,800

----------19

Product
80,000

471,000

31---------- -
Nitrogen
E qu iva­

lent
66,000
18,000
97,000

---------- 19:

Product
164.000

671.000

30---------
Nitrogen
E qu iva­

lent
135.000
26.000 

138,250

162,500 181,000 299,250

. 350,000 

. 51,500 

. 69,600 
5,040 

84

72,200
8,240

15,300
760
22

125,700
616,000

57,500
32,200
5,890

25,900
98,550
12,660
5,000
1,530

37,840
637.000
162.000 
49,130
9,120

7,790
102,000
35,650
7,620
2,370

96,542 143,640 155,430

. 16,800 

. 185,000
3,4(0

29,700
74,900
73,700

15,430
11,800

91,400
28,630

18,830
4,580

27,230
297,410

23,410
431,270
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atively, the decline in importation of The latter two to be named within the 
ammonium sulphate-nitrate has been next 30 or 40 days, 
even greater. German nitrogen, there- The presidential decree liquidating 
fore, is becoming unimportant to Ameri- the nitrate company is effective imme- 
can agriculture, and especially should diately and is equivalent to placing it
it be noted that “high-powered” m ix­
tures carrying upwards of 60 per cent 
plant food have not made significant 
headway.

The apparent consumption of in­
organic nitrogen in 1932 is estimated 
to have been 226,000 tons, which is 
roughly half of the 1928-30 “normal.” 
In many respects this total is satisfac­
tory, as for example, when compared 
with present performance in the steel 
and other “heavy” industries. N itrogen  
at least tends to be absorbed at a rate 
which indicates fully its essential nature 
in the pursuits of agriculture and in­
dustry.

W hile this strength in consumption

in receivership. T w o years may be re­
quired to complete liquidation. In the 
interval the committee previously men­
tioned w ill conduct the regular busi­
ness of the company with regular powers 
of liquidators in addition to other 
powers w hich are expected to be granted 
that body when the extraordinary ses­
sion of Congress begins on, Jan. 5.

A  statement from Santiago issued 
jointly by the liquidating commission  
and M. G. B. W helpley, president of the 
Cosach, gave the assurance that the re­
organization of the N itrate Corp. of 
Chile, w ill not have the effect of dis­
turbing marketing conditions at least

is w ill not affect the situation of nitrate, 
iodine, or other bypr-luct markets dur­
ing the present season.

“The liquidators and the board of 
directors formally declare that the 
nitrate and iodine market w ill be main­
tained in an orderly manner and that 
sales w ill continue to be on a centralized 
basis. The liquidators declare that all 
previous sales contracts and new con­
tracts entered into during the season 
will be complied with.”

The significance of the statement is 
said to be the indication that upon com­
pletion of the reorganization plans for 
the corporation it w ill be able to market 
nitrates and other products at lower 
prices than now prevail. A n important 
portion of the selling price in the past 
few  years has represented either an ex ­
port tax before the industry was con­
centrated in the one organization, oris gratifying, the price situation, at least during the present season w hich ends 

as regards the various forms of agri- June 30, 1933. The statement said, “The later, the sums necessary for service
1 i 1 “ j —_____  /  «  «  <4 »-vi a  f r t f t n  r* A  f  j • f* 1 * * 1 _ i  ‘  ! . .   1 -  1 __1— Z*1 -  M A u f  ♦ l i  r \  n  K n t l / I Ocultural nitrogen (and some forms of 

technical nitrogen) is not reassuring. 
In removing the import duty of $5 per 
short ton which applied to sulphate of 
ammonia from 1922 to 1930, Congress 
may have thought that such an act was 
the height of wisdom. But $5 per ton 
of sulphate, which is one cent per pound 
of ammonia, happens to be the differ­
ence between profit and loss to the 
nitrogen industry.

state of liquidation in which Cosach now on the company’s bonds.

Organic Chemicals in 1931

T H E  production of organic chemicals 
reported by the Census of Manufac­

tures for 1931 includes for the first time 
certain chemicals that were previously 

It Ts plainly evident that the American given in the census of dyestuffs. It is
! 4 . . f i r  furVurVl in vo lve«; n o t-  i •________  ̂ I™-» n n o n .nitrogen industry (w hich involves not 

only the chemical industry, but the steel 
industry, gas industry and coal in­
dustry) is being penalized by the 
present "open-door” policy! So flagrant 
have been the tactics of some foreign  
producers that cases for dumping were 
found by the Treasury Department 
against Germany, Poland and Belgium. 
These findings no doubt w ill have some 
good effect in the immediate future, in 
tending to lessen destructive competi­
tion from abroad.

It should not be forgotten that the 
home industry is competing against 
a foreign nitrogen industry that in large 
part has received government loans or 
subsidies, not to mention the advantage 
accruing to foreign producers from  
present rates of money exchange.

interesting to note that production quan­
tities and values of products are sup­

plied for plastic materials in the new  
census. Am ong the plastics for which 
information is included are pyroxylin, 
rubber substitutes, phenol resins, urea- 
formaldehyde, cellulose acetate, and 
casein. The rubber substitutes, the cen­
sus shows, were particularly badly 
affected between 1929 and 1931, produc­
tion falling from 9,923,231 lb. to 3,397,- 
886 lb.

Cosach to Liquidate

A D E C R E E  for the liquidation of the 
Nitrate Corp. of Chile, Cosach, large 

$325,000,000 producing and marketing 
concern, was signed Jan. 2, 1933, by 
President Arturo Alessandri of Chile. 
The decree, in effect, cancels the presi­
dential mandates of March and April, 
1931, which granted the legal existence 
of the company.

A liquidating committee will be made 
up of Aureliano Burr, former manager 
of the Central Bank, and named gov­
ernment liquidator, a supreme court 
judge and a representative of Cosach.

Production of Organic Chemicals Reported by the 
Census of Manufactures, 1929-1931

1931
. . . .    26,055.552

valúe........  ...........................................  »i.sis.szo
A lcohols: • .. in i  r $»4

A m yl a n d  fusel oil, g a l .................................................................................................  $ |00Í342
value................... . • • • * ; ........................................................................................ 7 766*592

M eth a n o l, sy n th e tic , g a l..............................................................................................  $1 462 272
Other alcohol*not ¡¿eluding ethyl.’ tior wood distillation methanol, value *4,790,874

A m yl ac e ta te , g a l................................................................................................................  $495’89 1
V alu e ................................................................................................................................ 3 31 1,272

B u ty l ac e ta te , g a l ................................................................................................................ $3 491729
V a lu e ........................................................................................ ;; l'll7',809

B utyl propionate, lb ...........................................................................................  ^ 0 4  097
Value...   .......................................................................  ; 83,045̂ 219

Carbon bisulphide, lb .............................................................................................. $3,199,896
Value........................................................................................................................

C arb o n  te trach lo rid e , lb ...................................................................................................  S1 719 796
Value..  ................................................................................;;;;;; 2.134Í45I

Chloroform, lb.........................................................................  $322,656
Va.1“c...................................................................................    6,981,845Ether, lb...................................................................................  $1,431,735
Value----- ........................................................................   7.283,441

E thy l acetate, gal..................................................................................... $3 219 735
...............................................................8281500

$170.468 
74,908 

$129,796
. , . + ................ 25,918,319G ly ce n n . crude,  ..................................................................................  $j 5 7 7  9 55

„  oaluje K v ................................................................................. : : : :Refined,  ..................................................................................  $10,299,482
„   1.899,142
M ethyl acetone, lb ................................................................................... $ 123 812
m .Y81“*..................   ; 14,820,767Plastics, pyroxylin, lb ................................ ; W  ’ * * 1 ’ * iu ................. 3 on 1 330

M ad e an d  consum ed in  th e  sam e es tab lishm en ts , lb ........................   ̂  ̂'819*437
For sale, lb.........................................; • • ■ • • • ■ ■ • ■ • • •;;;;; ;;;;;; j, f, 113.618
Finished 'a'rti'c'tra óf ¿yrrayiin made Í¿ th¿ ¡>r¿dúcinK establishments.value $6,545,486
R u b b e r  s u b s titu te s , l b ........................................................................................................ $366 908

Value... .  .........................................................................  ; 41.946Í352 1
p v£i    $8,057,620
Other— í¿*ea-foVmiüdehydé,* celiuiose-aeetate, casein, etc., value..........  ‘

Vanillin, lb..................................................................................................  Í775 724
Value...............................................................................................

V alue..
E th y l chloride, lb..

Value...............
Geraniol, lb ............

V alue..

1929
*

$11,840,877

181,203
$312,898

4,523,863
$5,680,155

71,009,798
$2,859.584
32,712,749
$1,728,034

3,081,920
$595.759

6,463,552
$1,897,194
10,932,225
$9,006,914

94,743 
$244,650 

28,789,974 
$2,358,031 

1 13,140,075 
$12,715.641 

4,675,140 
$574,736 

21,847,427 
4,856,625 

16,990,802 
$17,266,323 
$10,522,214 

9,923,231 
$1,003,371

$10,942,518

317,355
$1,858,228

* W ithheld to  avoid disclosing approximations of d a ta  for individual establishments^ 
t  Production for sale by  chemica 

crude glycerin, 80 per cent basis was

ipproxi mations oí a a ta  ior iuuhiuu^ i. W i t tu m * « ,  
cal and Boap-manufacturing establishm ents only. 
(1I _  1931, 140,001,604 lb.; 1929, 140,079,568 1b.

T otal production of
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Domestic Potash Production 

Holds We\\ in 1932

P O T A S H  production in the United  
States during 1932 nearly equalled 
that of the best previous year de­

spite a much lower requirement for 
fertilizer consumption. Imports of 
potash suffered heavily, amounting in 
most classes to less than half the ton­
nage brought in during 1931.

Production o f potash salts by the 
U. S. Potash Co., Carlsbad, N . M., be­
came during the past year for the first 
time an important factor in the coun­
try’s supply. The enlarged and im­
proved facilities o f the American 
Potash & Chemical Co., at Searles 
Lake, Calif., continued as the major 
domestic source. It is now estimated 
that the combined production facilities 
o f these two firms and several minor 
enterprises that produce potash as by­
products could readily furnish between 
200,000 and 250,000 short tons of KsO 
per year. The domestic production 
from these sources was about 60,000 
tons of KjO equivalent during 1932, or 
approximately 30 per cent o f the current 
United States need. The available pro­
duction capacity exceeds last year’s 
actual consumption, and is well over 50 
per cent o f the maximum consumption 
o f potash at any time in a period of 
peak usage as a fertilizer material.

D ependence on  A griculture

The trend in potash supply is neces­
sarily dependent on the changes in pur- 
'hasjng power of agriculture since 80 
to 90 per cent o f the potash consumed

in the United States is used as a fer­
tilizer raw material. Fertilizer sales 
declined from 8.2 million tons in 1930 
to 6.3 million tons in 1931, and further 
to 4.25 million tons in 1932. Apparently 
the consumption o f  potash in fertilizers 
declined a little less rapidly, indicating 
the continuation o f the trend toward 
higher plant food concentration in 
mixed fertilizer.

Efforts to revive agriculture and 
restore farm purchasing power must 
ultimately have some beneficial influence 
on fertilizer. Further expansion in 
domestic potash production, then, w ill 
presumably follow  to the extent that 
successful competition between domestic 
and imported potash can be achieved. 
Expansion in domestic production can 
occur in several w ays: (1 )  Enlarged  
production without further increase in 
capacity is possible at Searles Lake; 
(2 )  much larger production at the 
present Carlsbad mine can readily be 
accomplished; (3 )  d igging o f  another 
mine shaft not far from Carlsbad is 
being seriously considered by a group, 
said to be headed by Denver interests 
(th is project has passed the stage of 
extensive core drilling but the shaft 
sinking has not begun) ; (4 )  further 
production o f byproduct potash at 
Portland cement plants is indicated by 
the successful experiments which have 
been made at the North American Ce­
ment Corp.’s plant at Security, Md.

Results at this plant clearly indicate 
the practicability o f potash recovery 
from the fine cement mill “ fume,” with 
the production o f potassium sulphate a 
probable economic achievement. It is 
estimated that the successful application 

, o f this process in all portland cement
not in d  ad T  Vor am o u n ts  m ad «1 an d  £ & £ & £  S L Î Î t  P ° t a S h  W 0 U ' d

■ - add to the United States output approxi-

Production of Potassium Compounds, 
1931 and 1929*

(These

the  same establishments)

1931
Total value...........................  $7,972,000

(“ m of tartar)
Ç0“ 1“ 18...................................  6,971,444
Value....................................... $1,572,337

Citrate
£°.und5 .................................... 139,935
Value....................................... $72,451

Iodine
Ç ° fnda...................................  380,047
Value....................................... $1,290.565

H y d ro ild c

1929
$9,998,054

7.852,559
$1,930.577

151,074
$80,701

443,557
$1,487,166

mately 50,000 tons of K30  equivalent

per year. The development in only half 
the cement capacity o f the country, a 
very conservative forecast, would there­
fore supply more than 10 per cent of 
the United States potash needs at the 
present rate of consumption.

Production o f potash from green 
sand, w yom ingite, or other potash 
minerals has proved to be technolog­
ically feasible. Semicommercial-scale 
experim ents in the blast furnace at the 
F ixed  N itrogen Research Laboratory 
conclusively demonstrate the practica­
bility of volatilization and recovery in 
this manner. But it appears too early 
to permit a reliable conclusion as to 
the prospective costs and probable com­
petitive relations between blast-furnace 
potash and that from other sources. 
Even greater uncertainty as to the 
economic prospects surrounds the va­
rious proposals that have been made 
for the manufacture o f other potash 
salts by wet processes or from poly­
halite. T his latter possibility is being  
further investigated by the Bureau o f 
M ines at its N ew  Brunsw ick station. 
Chemical engineering forecasts should 
await further data from that source.

F reight Favors Im ports

Dom estic production at present 
sources must compete w ith imported 
potash under some disadvantage in the 
cost o f transportation from  the point 
of production to the Eastern and Gulf 
ports from w hich it goes to fertilizer  
companies. The transatlantic freight 
rate for potash is approxim ately $3 per 
ton in contrast w ith $8 from  Carlsbad 
to corresponding A tlantic and Gulf 
ports. H ence the freight differential 
unfavorable to domestic production 
amounts to nearly $10 per ton o f  con­
tained KjO even w ith high-grade  
muriate shipments. Low  cost o f  do­
mestic production has thus far been  
successful in offsetting th is disadvan­
tage. Further U . S. developm ent de­
pends largely upon the extent to w hich  
domestic producers are w illing  to 
sacrifice a further portion o f their profit 
margin in order to secure an increased  
share o f the total business. T hey are 
being materially aided by the produc-

Production, Foreign Trade and Consumption of Potash* 
(Short tons of contained K 2O)

Tons. t4 ,8!8

U. S. 
Production

......................................................  11,714
¡924.....................................................................  20,215
¿5?.....................................................................  22.903

..................................................................................... 25,448

Year
1922,
1923.

t7 , 191 
$637,977................ :::::: »sioft!

Acetate
v X ? 3............................  80'119Value..................................... 122816

O th er (chloride, xanthate, $5,861,633
Rochelle salt, e tc .), v a lu e . . $4,433,066 
t  S. Census of manufactures, 
t  For 1931, basis 88 to  92 per cent; for 1929, as 

reported, regardless of strength.

.....................................................................  23,366
o i j .....................................................................  43,510
92 9.....................................................................  59-9 l°
93 0 .....................................................................  61,590
93V.....................................................................  61,270

1032+ .................................................................  63,880
  60,000

Im ports
201,415
209,950
200,365
258,217
266,280
244,155
330,493
324,638
342,454
214,785
120,000

E xports!
3,119
2,000

961
1,078

840
982

1,310
7,766
8,521

16,230
1,000

Change in A pparent
Stock Consum ption
— 982 210,992
+  710 227,455

— 1,593 223,900
— 494 283,081

—  1,276 290,082
— 6,500 293,183

— 400 389,493
+  4,100 374,362
+  4,800 390,403

— 500 262,935
180,000

, t  c S a ^ a S r «  to 1̂ *  U t
la te r years include all potash fertilizer materials « P o r te d ; da ta  before 1929 for chemicals o n ly

t  Chem . Sc M et. estimates.
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tion o f chloride salts of more than 
double the potash content o f the 26-per 
cent product which has hitherto been 
shipped from Carlsbad.

The price o f potash chemicals for 
fertilizer use has not changed signifi­
cantly during the year despite the cur­
tailment in demand. I his shows a 
belief on the part of the producers that 
consumption o f potash depends on gen­
eral agricultural conditions primarily, 
and only slightly on its price.

It has been the belief in some quarters 
that European producers or American  
importers would lower the United States 
price on their goods in order to meet 
American competition and restrict the 
development o f American producing 
plants. This is in some measure pre­
vented by the anti-dumping regulations

o f the tariff law. Foreign producers 
are not at liberty to lower the price 
for potash in the United States below  
the price prevailing in the country o f 
origin without incurring severe pen­
alties. Since the consumption o f  potash 
in Europe is very great, it is difficult 
for European producers to lower the 
prices at home sufficiently to permit 
legal imports into the United States at 
prices much below those which have 
prevailed here in the recent past. To  
this extent, therefore, domestic pro­
ducers are protected against unbridled 
foreign competition; but there is no 
corresponding protection for the A m eri­
can industry against the serious effect 
of depreciated foreign currencies which 
may occasion a very low  price in terms 
of the American dollar.

Phosphate Problems Dominated by 

Agricultural Troubles

P H O S P H A T E S  are primarily fer­
tilizer chemicals. Their use, there­
fore, varies directly w ith fertilizer 

consumption and is largely dependent 
on farm income or farmer buying 
power. The parallelism during the last 
four years between these factors i§ 
shown clearly in Table I.

Since purchasing power, and the 
probability of fertilizer purchase, lags 
at least one year behind income it may 
reasonably be expected that 19o3 will 
also be a poor year for fertilizer and 
hence for phosphates. Resumption of 
normal activity in this industry appar­
ently can come only when some of the 
natural economic or artificial political 
corrective measures talked of in Con­
gress and elsewhere become effective.

"Table I—Phosphate Production Compared 
W ith Fertilizer Consumption and 

Farm Income
Bulk Super- Consum ption Gross Income 

phosphate P r o  of All Fertilizers From  Farm  
duction (Millions (Millions of Production,

. _  . . .  Tons) Billions of
Dollars 

S. 1 12
8 .2  9
6 .3  7
4.2  5

phosphate was confirmed in the Court 
of Customs and Patent Appeals. I'ormal 
charges of unfair competition through 
unauthorized use of patents was charged 
before the U . S. Tariff Commission in 
an effort to prevent entry of Soviet 
phosphates. By Senate resolution the 
Tariff Commission was instructed to in­
vestigate the cost of production of phos­
phates in the United States and in 
competing areas of Canada and Japan 
from both of which low cost imports 
have been received in western states. 
T hese threats of successful import have 
been added to the industry’s difficulty 
in securing the usual markets abroad 
for United States exports; exports have 
in fact this year amounted to less than 
half the tonnage of two years before.

Technical developments during the 
past year have necessarily been limited 
by the curtailed activities of the indus­
try and the influence of the general 
business situation. Production of phos­
phoric acid by furnace processes was 
continued in only two of the existing  
furnace plants, the I* lorida furnace being 
idle. There has been considerable dis­
cussion but no official announcement of 
any other new furnace enterprises. 
Triple superphosphate has been pro­
duced in somewhat smaller quantities, 
partly because of business conditions 
directly affecting the industry, and 
partly because of curtailed metallurgical 
activity in plants which commonly have 
used this fertilizer chemical as an outlet 
for their surplus byproduct sulphuric 
acid.

Ammoniation of superphosphate has 
continued to grow in popularity, par­
ticularly stimulated by the newly author­
ized official methods for determining 
available P.O.. These methods now

1929
1930
1931
1932

of Tons of 16 Per 
C ent Equivalent)

4.2 
4 .4
3 .2  
1 .9

I ! i n -  i i  i i i ¡ i i i i  i-T- . 7 i   ............................. .

 1950— >|<......./93/------- 4 * ----- m 2 -------'

Production, stocks and shipments of 
superphosphates 

(From Bureau of the Census except the last 
three months, estimated by C h e m . & M e t . )

International trade in phosphates has 
been an important matter affecting the 
w elfare of the industry during the past 
year. Import and export figures ap­
pear in Table II. Imports from four 
sources have demanded attention both 
of the industry and of the Federal gov­
ernment’s administrative or legislative  
bodies. A ll these matters came to a 
head during December. A n anti-dump­
ing order against imports of Moroccan

Table II—International Trade in Phosphates 
(Thousands of Short Tons)

XJWW « - • ■ * ................
Phosphate rock   .............
Superphosphate............................
AU o ther.........................................

* 1932 partly estim ated. t  N ot separately reported.

---------- u .
1930

S. Im ports— 
1931 *1932

. -------- u .
1930

S. Exports- 
1931 *1932

6 6 .8
f

5 4 .9
f

33
8 1,372.8 l',065'.5 660

t t 22 125.2 9 1 .6 28
4 1 .0 ' 24 .3 12 4 ,5 2

107 .8 7 9 .2 75 1.498.0 1 .I6 J .6 690

Fertilizer P roduction , 1929 arid 1931
(U. 8 . Census of M anufactures, 1931)

1931 1929

F e r“d S r i i Æ r v a " » n '  J M I .I IO ,845 »222,731.1 16

M l^ u * ltnry!tv ' a £ ' l!lC!’ »134,989,638 *201,751,371 
M arie a« aecondary

S ® # » " . '  *6,121,207 ,20 ,979,745

C o m p le te  f e r t i l i z e r «  4 , 5 4 7 ,6 0 3  5,991,7*0
Value.'.*.' Y .'. '. '. '. '. '. '. '. '- '-  » 110.819 .321 » 168,838,463

S u p e r p h o s p h a t e s ,  I n -  
e l u d i n g  c o n c e n t r a t e d

P*Total production, ton» ♦3,521,889 4,133,134

r °T o M e "7  ..............  *1,997,386 *2.031,230
  .......... *21.048.370 *28,375,184

*1.524,503 f 1.601.904

P o ta s h  ,u p * n > h o » p h a te  ( 2 ) I ,29J

■ *2,964,027 *4,854.365

f i s h  RCTSP . . 9  A. 71 ITr.n* .............. 44,062 £4,71 1
; ; ; ; ................  $3,244,632

  34,745 39.548
y ™ ; ........................  - ■ *927.284 *1,544.054

O th e r  f e r t i l iz e r*  461,667
y ? w   *3.984,036 *15.874,4 H
* Basis 16 per cent available phosphoric acid- 
t  S trength no t reported.
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recognize as available some of the re­
verted phosphates which have been 
demonstrated to be useful plant foods, 
though formerly not credited as such. 
A ggressive marketing of ammonia-urea 
mixtures began on a substantial scale 
during the year. (S ee  Chem. &  M et., 
Oct. 1932, p. 540.) Other mixtures for 
similar use have been proposed by others. 
Late in the year the Department of 
Agriculture suggested that ammoniation 
of peat be developed for the production 
of fertilizer material having high or­
ganic nitrogen value. U se of super­
phosphate w ith manure in dairy farm 
fertilization has also been relatively 
more active recently than in former 
years.

An outstanding corporate develop­
ment of the year was the proposed 
merger of the Armour Fertilizer W orks 
with the Virginia-Carolina Chemical 
Co. That merger was not consummated,

evidently as the result of opposition by 
substantial minor stockholders. Hence, 
even the pressure of restricted or totally 
absent profits has not been sufficient to 
accomplish any apparent improvement 
in the industry’s corporate setups. Com­
petitive methods have, it is charged, 
been continued in many cases in an un­
warranted manner contrary to the in­
dustry’s code of ethics, which has 
seemed just now to be so urgently 
needed. There has been much talk 
about this but no important corrective 
measures have been announced. Future 
profits, in fact the very life of compan­
ies, apparently more than ever now de­
pend upon the ability to accomplish 
m ixing and marketing of manufactured 
and purchased chemicals with the nar­
rowest possible margin above actual 
materials cost. In other words, the in­
ternal problems of the industry remain 
larger than those of distribution.

W ood Chemicals Respond to 

Changing Market Trends

By R. S. McBRIDE
Editorial Representative, Client. & M et

E ditor’s N ote— This is the fourth and 
last of a series of articles on the prob­
lems and technology of the hardwood 
distillation industry. Originally an­
nounced for publication in February, 
the present article discusses the factors 
affecting the marketing of hardwood 
distillation products other than charcoal.

M a n u f a c t u r e  of wood chem­
icals varies almost directly with 
the current demand for charcoal. 

Hence the production of methanol, 
acetic acid, calcium acetate, acetone, and 
other chemical derivatives of wood was 
much curtailed during 1932. The trend 
in this industry in the future w ill be 
governed particularly by the develop­
ment of household uses of charcoal and 
by the magnitude of the renewed demand 
for charcoal iron. (S ee  Chem. &  M et., 
Dec., 1932, p. 667.) Fortunately for the 
users of wood chemicals, synthetic sup­
plies are available in abundant quantity 
to meet any deficiencies in production 
from wood. And in every use except 
for denaturing of industrial alcohol, 
these synthetic supplies could, if com­
petitive conditions warranted, supplant 
altogether the wood chemicals without 
causing any difficulty for the users.

Production of hardwood products by

destructive distillation during the past 
two years is indicated in the accompany­
ing table, in which the 1931 statistics, 
except for acetic acid, are those reported 
by the Bureau of the Census; all other 
figures are Chem. &  M et. estimates.

During 1931 the production of ace­
tone, all by synthetic methods, was in 
excess of 26,000,000 lb. as reported by 
the Census of Manufactures. D uring  
the same year the methyl acetone 
production of the country was recorded 
as 1,900,000 lb., all from the wood dis­
tillation industry; but there has been 
produced during 1932 a considerable 
quantity of synthetic methyl acetone 
made by blending in the desired pro­
portions methanol, methyl acetate, 
acetone, and other wanted constituents. 
To a considerable extent this synthetic 
product, the composition of which can 
be controlled in accordance with the

Hardwood Products From Destructive 
Distillation 

, , ,  1931* 1 9 3 2 t
C h a rc o a l  ( b u . )  ........... 22 ,000,000 14,500,000
C ru d e  m e th a n o l  ( g a l . )  4 ,140,000 2,300 000
R e n n e a  m e th a n o l

< s a l>  . ..........  . . .  2 ,760,000 1,750,000
a c e to n e  ( l b . ) .  1 ,900,000 1,000 000

A c e ta te  o f  lim e  ( to n s )  26,000 19,500
• U  saCCensu°sn S ) ' "  13’5 0 0 ' 7,000
fC ftem . <£ M e t.  e s t im a te s .

wishes of the purchaser, has begun to 
compete with the natural wood dis­
tillation product of the same name.

Methanol production, shipments, and 
stocks on hand from both wood distilla­
tion and synthetic operations are shown 
on the accompanying charts. It w ill be 
noted there that synthetic production has 
been greater in 1932 than in the last 
preceding year, amounting to nearly 
five times the output of refined methanol 
from wood. The abnormally low  rate of 
operation at w ood-distillation plants dur­
ing the summer was accounted for by 
the inability of the industry to utilize 
charcoal in blast furnaces. D uring the 
summer months there was, therefore, a 
very low total demand for charcoal and 
practically all plants of the industry 
closed down because charcoal storage 
facilities were completely filled. The  
upturn in production rate which oc­
curred in October indicates primarily a 
renewal of the movement of charcoal 
into the household-fuel market. The 
stocks of charcoal iron still on hand in 
the furnace division of the industry 
indicate little need for early resumption 
of furnace operations.

Production of acetic acid or calcium  
acetate, and of methyl acetone as a by­
product of methanol refining, conforms 
closely to the trend curves for crude 
methanol. T he output of all these wood  
chemicals is inevitably in about a con­
stant ratio, one to another, since little 
change can be made in the production 
of any one of them from a cord of wood  
lay any feasible variation in distillation- 
plant operating methods. Only failure 
to make reasonably complete recovery  
of one or more such products could ac­
count for any large change in the ratios. 
(In  this connection it should, of course, 
be understood that it is optional with  
a producer of wood chemicals whether 
he makes calcium acetate or acetic acid, 
assuming that facilities for both chem­
icals are available at h is plant. H ence 
only the total acetic acid equivalent of 
the two chemicals should be considered  
in estimating the industry’s trends.)

U ntil quite recently substantially all 
acetic acid found in the crude 
Pyroligneous liquor from wood distilla­
tion w as converted into calcium acetate. 
That product was formerly used for the 
manufacture of acetone and acetic acid, 
largely because it was the most con­
venient form in which to store and 
transport the acetic radical. N ow  nearly 
20 per cent of the workable capacity of 
the industry is equipped to produce 
acetic acid by direct processes. In ad­
dition there are three other plants of 
substantial size w hich make secondary 
chemicals, methyl acetate, ethyl acetate, 
or acetic anhydride, for use in affiliated 
works; their capacity is about 15 per 
cent of the industry total. And one 
other plant makes acetate, but at once

40
Chemical & Metallurgical Engineering— Vol.40, N o .1



ACompletely d é n a tu ré e /

S p e c ia lly  
d en a tu red  
o th e r th a n i

Sp ecia lly  déna turée /-

REFINED METHANOL FROM WOOD DISTILLATION

•Production

S h ip m e n ts  - 
1 1,1. l-L—l—L

SYNTHETIC M ETHANOL

S to ck s

S h ip m en ts

p ro d u ctio n

CRUDE M ETH A N O L

1S to ck s

P roduction

Left: Denatured 
alcohol with* 
drawals, 1929-32

Right: Methanol = 
trend curves S

( F r o m  f ig u re s  o f  o 
th e  B u r e a u  o f  w 
th e  C e n s u s  co v - "C 
e r  i n  g  r e p o r t s  c 
f ro m  a b o u t  80 «
p e r  c e n t  o f th e  © 
w ood  d is t i l la t io n  -ç 
a n d  92 p e r  c e n t  
o f th e  s y n th e t ic  
in d u s t r i e s )  n

ts a»k.TS
C

converts it into acetic acid before mar­
keting. H ence approximately 40 per 
cent of the total producing capacity of 
the industry no longer markets acetate. 
Acetic acid and its derivatives, thus, 
have become almost equal in importance 
to calcium acetate as a product of the 
wood-distillation industry itself. Further 
change in this direction is contemplated 
by others in the industry, making it 
possible that calcium acetate w ill largely  
disappear as a major product of the 
wood-chemicals business.

Industrial N eed s C ontrol A cetates

U se of acetic acid and acetates is very 
largely affected by the industrial re­
quirements in the field of lacquers, 
rayon and the other plastics which in­
clude as constituents or as intermediate 
products some organic acetate. Much 
of the decline in acetic acid demand 
during the early part of 1932 can be 
traced directly to the very restricted 
activity of the automobile business, 
which uses in body finishes very large 
quantities of these acetates. Later in the 
year renewed activity of the rayon in­
dustry was a helpful compensating 
factor. In this connection forecasting  
of trends necessitates consideration of 
the competition between acetate rayon 
and the other types of synthetic fiber.

In considering the markets for acetic 
acid as a whole, one should also give  
careful attention to other textile in­
dustries which use from 10 to IS per 
cent of the total production of the 
country, to the manufacture of white 
lead, and to chemical, drug, and dye 
manufacturers making such things as 
indigo, acetanilide, and several othei 
important pharmaceuticals.

Refined methanol, whether made syn­
thetically or from wood, is now largely  
used as an anti-freeze for automobile

radiators. T his highly 
seasonal usage accounts 
for the sharp drop in 
stocks on hand shown  
each fall by the curves 
given here. In order to 
create an almost unlim­
ited market for meth­
anol, it has been pro­
posed seriously during 
the past year that this 
material be used as a 
constituent of automo­
bile motor fuel. It adds 
highly desirable anti­
knock characteristics to the fuel. Appar­
ently at the present price level it is not 
an economic constituent even when given  
credit for this superior performance. 
T hose who propose this development 
are, however, contemplating huge pro­
ducing plants many times as large as 
the greatest now in existence, permitting 
low production costs per gallon. There 
appears to be a definite economic oppor­
tunity for this development if and when 
gasoline prices should again rise to 
levels comparable with those of ten 
years ago. Such opportunity probably 
will not exist in any large way so long  
as the wholesale tanker price for gas­
oline on the Eastern Seaboard remains 
near to 6 cents per gallon.

Only as a denaturant does wood  
methanol find a market from which it 
can exclude its synthetic competitor. 
B y Federal requirement the methanol 
which is used in special formulas for 
denaturing industrial alcohol must be 
natural wood alcohol prepared by 
straight distillation and containing ap­
propriate percentages of the pyroligne- 
ous impurities natural to  this product. 
The specifications for denaturing-grade 
alcohol have, during the past year, been 
made much more severe in this particu­
lar, in order to prevent the supply of

methanol too highly purified to be satis­
factory to Federal authorities. The 
chart of denatured alcohol withdrawals 
shows the influence of recent economic 
conditions and changed official formulas 

,on the consumption of completely and 
specially denatured industrial alcohol. It 
w ill be noted that although the total use 
of denatured alcohol has declined there 
has recently been a very much smaller 
decline in consumption of special 
formulas and actually an increase in 
the consumption of S D A  No. 1 which 
contains methanol as the principal de­
naturant.

N e w  Form ula A uthorized

Just before the close of the year a 
new special solvent formula was au­
thorized by the Bureau of Industrial 
Alcohol, permitting a still higher per­
centage of methanol in order better to 
satisfy the requests of some manu­
facturers of paints, varnishes, and other 
industrial materials. T he new formula 
adds five parts of methanol to 100 parts 
by volume of S D A  No. 1, w ith a re­
sulting composition closely resembling 
the old completely denatured alcohol 
No. 1, the formula which was suspended 
just tw o years ago.
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Plastics Made Satisfactory Record 

In 1932
EDITORIAL STAFF REVIEW

A  F E W  clays ago a plastic manufac­
turer was heard to say, “A s a 
"whole producers of synthetic resins 

made a splendid record in 1932; their 
production fell off only 12 per cent from 
the previous year.” T his remark at first 
seems odd, but in view  of the much 
larger reduction that “all industry” 
experienced during the same period it 
was a very satisfactory showing.

T he production o f phenolic resinoids 
reached a high of 33,000,000 lb. in 1929, 
declined to 25,500,000 lb. in 1931, and 
fell still further to 23,000,000 lb. in 
1932, indicating a total loss o f only 
about 30 per cent and a loss for the 
last year o f approximately 10 per cent. 
A s in previous years, about 80 per cent 
o f the total production went into mold­
ing material, while the remainder was 
used in laminating varnish.

Price C hanges

Prices remained steady during 1932 
except for a reduction in black and 
brown molding material early in the 
year to a minimum level o f 15 cents. 
Previously the price had been 17c. 
per lb. Later in the year prices of 
laminated materials also were reduced 
through the resin manufacturers’ ability 
to supply the varnish at lower prices. 
Just as w e go to press a leading pro-, 
ducer announces a reduction in molding 
material prices for 1933. A  price of 
12c. per lb. minimum for general pur­
pose black and brown and greatly 
reduced prices of large quantities o f 
colored molding materials have been 
made. For example, formerly 3,000 lb. 
o f a specially made colored resin sold 
at from 26c. to 34c. per lb., w hile dur­
ing 1933 it is planned to sell such a 
quantity at from 18c. to 25c. per lb. for 
the great majority o f colors. This 
manufacturer believes that the lower 
prices will assist in expanding largely  
the applications for phenolic resins. In 
view  o f the fact that all industry shows 
a reduction o f from 30 to 60 per cent 
during 1932, the fact that the produc­
tion o f phenolic plastics fell off only  
10 per cent indicates, o f course, that 
there has been an increase in the ap­
plications o f  these materials to industry 
in general.

In England and on “the continent” 
the situation in phenolic resinoids has 
been better than it has in America.

German consumption of such materials 
held almost even w ith the 1931 level, 
while in England there was some in­
crease in consumption. T his increase 
was spread over the various types o f 
phenolic products such as molding ma­
terials, varnish resin, and laminated. 
In France the use of phenolic resins is 
still relatively small because o f the lack 
of technical developments in the French 
product.

' Since 1925, a German firm has been 
manufacturing large acid resistant 
equipment for the process industries 
from phenolic resins. This develop­
ment has combined asbestos as a base 
material with a phenol-formaldehyde 
type of resin. After a thorough m ixing  
the mass is placed in molds and sub­
jected to heat and pressure to form it 
into a simple, solid piece of the shape 
and size required. U p to the present 
time one piece seamless tanks have been 
made as large as 10 ft. in diameter and 
10 ft. in height. D uring the past few  
months an American company has com­
menced the production o f this type of 
equipment. Incidentally, this develop­
ment will probably result in another 
large outlet for the phenol-formaldehyde 
resins.

The cast phenol-formaldehyde in­
dustry is one of a very small group of 
industries that has been able to laugh 
at the word “depression.” Since 1930 
cast phenolic resins have made a large 
gain. In 1932, approximately 1,500,000 
lb. were produced, a gain of 40 per cent 
over the previous year. T his plastic 
owes much of its increasing popularity 
to its ease o f machinability, and to the 
flexibility in colors. About 60 per cent 
of this resin is used for casting so- 
called industrial articles, such as clock 
cases, cutlery, and handles for house­
hold electrical equipment, and the re­
mainder for novelty goods. D uring the 
year the price of the cast phenolic resin 
has been reduced from about 67c. to 
about 55c. per lb. for most colors.

It is estimated that approximately
15,000,000 lb. of synthetic resins were 
used in the production o f  protective 
coatings in 1932. The phenol-formalde­
hyde and glycerol-phthalic acid resins 
continue to lead all other types for in­
dustrial finishes. But much experi­
mental work is_ being done that will 
probably result in increasing consump­
tion of the other resins as raw material

for paints, varnishes, and lacquers. A n  
important new application for the 
synthetic resins is in house paints. If  
this application proves to be the success 
that is expected for it, a large field w ill 
be opened.

The year just closed, saw  the passing  
of the thiourea-formaldehyde resin. The  
principal reasons for stopping produc­
tion o f this product were due to its 
slow  molding and the necessity for 
using the more expensive stainless steel 
molds.

Urea-form aldehyde has replaced the 
thiourea resin and has become more 
firmly intrenched in the plastic industry 
o f the United States. Further technical 
developments, such as a reduction in the 
time required for m olding to the equiv­
alent o f that necessary for phenolic 
resinoids, has been an important factor 
in ,increasin g  its popularity.

The patent situation in the U nited  
States remains complicated, and as a 
result the number of com panies produc­
ing this type o f plastic has been reduced 
from four to three. T he output, which  
was about 800,000 lb. in 1931, was in­
creased to approxim ately 2,500,000 lb. 
in 1932, representing a 300 per cent 
growth over the previous year. M ost 
of the urea-formaldehyde resin is mar­
keted in powder form for molding pur­
poses. Large quantities go into the 
china and glass industry, especially in 
the g ift or premium class o f  ware. 
Cereal m anufacturers employ large 
quantities of the ware as premiums. A  
small quantity is now being consumed 
in laminated material by tw o producers. 
The laminated product goes to the 
building trade for trim m ing building 
interiors.

U rea R esin  Prices

The price has remained unchanged at 
35c. per lb. for standard colors. The 
granular resin in single color lots sells 
at 31c. per lb. and the finely ground in 
single color lots, at 29c. T here is no 
immediate prospect o f lower prices.

A close relative o f the m olding urea- 
formaldehyde resins is the cast material. 
It has been on the market in France 
for several years, but has not as yet 
been produced on this side o f the 
Atlantic.

The casein-form aldehyde industry 
has felt the effects of the difficult year 
in business, and as a result several of 
the manufacturers have consolidated 
into one organization. H ow ever, there 
are still tw o smaller concerns that did 
not join  the combination. A bout 95 per 
cent o f the resin is molded in the form  
o f sheet stock and the remainder as 
rod. The most important outlet o f the 
product is in the button trade, w hich  
consumes 90 per cent o f  the production 
in the manufacture o f  buttons, buckles,
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and slides. The remainder is employed 
in making parts for the electrical trade, 
lip sticks, and jew elry novelties. Pro­
duction during 1932 was about equal to 
that for 1931, largely due to the in­
creased use of buttons and other fast­
eners on ladies clothing, an economical 
method o f dress making.

The styrol resin industry has been 
rather quiet in recent months. The  
company sponsoring this plastic has 
made further improvements in the proc­
ess and product, but has not been 
particularly active in increasing its 
applications. It is being used for 
high-frequency radio equipment— coils, 
panels, and die like. T his plastic is 
available in molding powder and in 
standard shapes.

N itroce llu lo se  Plastics

The nitrocellulose plastics experienced  
a further curtailment in demand. In 
1931, 14,644,000 lb. in the form of 
sheets, rods, and tubes, but exclusive of 
film, were produced. T his compares 
with a production estimated to have 
been 11,300,000 lb. in 1932, representing 
a reduction o f  23 per cent.

Fountain pen barrels and safety glass 
remain the important outlets for this 
plastic. The use of safety glass in 
automobiles is on the increase, and it is 
expected that eventually all glass used 
in the construction of cars w ill be of 
the safety type. Both cellulose nitrate 
and cellulose acetate are being used in 
the manufacture of safety glass. The  
quality o f  the nitrocellulose has been 
improved in an effort to hold its own. 
A t the same time the difficulties en­
countered with the acetate have been 
overcome. Its stability to light has in­
creased its use. The nitrate is still the 
lower priced, although the price d if­
ference is rapidly disappearing. In 
connection with safety glass, it is in­
teresting to note that an American  
manufacturer has recently developed a 
new process which is now being used 
for commercial production o f  safety  
glass. Although the prices for nitrocel­
lulose vary greatly due to color and 
quantity, the average price is slightly  
under $1 per lb.

C ellu lose A cetate

Cellulose acetate is increasing in im­
portance due chiefly to its being less 
flammable. Its 1931 production, ex ­
clusive o f film and yarn, was about
100,000 lb., representing a value o f  
about $150,000. The 1932 production 
was probably nearly 500,000 lb., w hile  
the price has been reduced from $1.50 
per lb. to approximately 75c. per lb. for 
large quantities.

T he acetate product has been further 
improved by the use o f  more suitable

plasticizers which have resulted in the 
elimination of buckling and warping  
Recently this material has been used 
for combs and phonograph records for 
broadcasting purposes. The records are 
made of either solid cellulose acetate or 
a core of some other material with  
cellulose acetate veneering on both 
sides. Due to the higher cost this 
plastic does not now compete with the 
established record materials, but since it 
permits much better quality o f tones, 
it is justified for broadcasting purposes. 
M anufacturers o f translucent lamp 
shades, for which celluloid is obviously 
unsuitable, are using increasing qual­
ities o f the acetate. It is also used for 
certain types o f  electrical insulation.

T o a somewhat less important extent, 
cellulose acetate is used for injection  
molding. T his particular method is 
only suitable when the number o f ar­
ticles to be molded does not ju stify  the 
expensive molds used in the customary 
method.

Just as the new year began the an­
nouncement was made of a new pro­
ducer o f  cellulose acetate molding com­
position. The new product is made in 
colors, o f course, principally the lighter 
shades, translucent and transparent, and 
in plain, pearl, and mottle effects. Its 
outstanding characteristic is its strength.

D uring 1931, wrapping material of 
cellulose acetate made its appearance,

W hat’s New
E V E N  in years of depression such as 

those we are passing through, there 
are interesting developments. T his is true 
in the pigment industry where, with  
exception o f the titanium group and 
zinc sulphide, pigm ents have experienced 
an important reduction in demand. In 
the case of w hite lead, red lead, 
zinc oxide and leaded zinc oxide, and 
lithopone, the falling off has been es­
timated as amounting to 20 to 25 per cent. 
The titanium pigments probably held 
their own in tonnage produced and are 
unique in that they are one o f the few  
industries whose plants are operating at 
capacity. The trend toward high hiding 
pigments has increased the importance 
of titanium oxide, antimony oxide, and 
zinc sulphide w hich have been used in 
a limited quantity for several years.

Probably due to the fact that p ig­
ments are a raw material for the m anu­
facture o f capital as well as consumer 
goods, the production figures for the 
important ones, from a tonnage stand­
point, show  a falling off from the peak 
year o f 1928 and 1929 o f from 40 to 
50 per cent. Lithopone made the best 
showing.

T he gravity o f  the decline in prices, 
so general in the whole industrial 
sphere, has been felt in the pigment

offering high-moisture resistance, clar­
ity, and heat-sealing as chief advan­
tages. H ow ever, this development did 
not made the progress during 1932 that 
had been expected, for it was held back 
by the great amount o f static generated 
when it w as tested for use in automatic 
wrapping machinery. Solution o f this 
problem w ill greatly increase its use in
1933.

T he film business corresponded with 
the general trend of business last year. 
Yarn ran along with all industry until 
the second half of the year, when de­
mand picked up, and at the close of the 
year plants were operating at capacity. 
A ll of which points to increased pro­
duction and lower costs, hence probably 
lower prices for 1933.

For the past couple o f years there 
have been many rumors to the effect 
that other cellulose esters would soon 
make their appearance on the market, 
but there have been no particular new  
developments o f  importance, probably 
because o f the higher price o f the raw  
materials. From England comes the 
announcement that benzyl cellulose, an 
ether o f cellulose has made its appear­
ance in industry. Its resistance to water  
and to chemical attack is said to be ex ­
cellent and it is reversibly thermoplastic. 
H owever, it is more expensive than the 
acetate and therefore w ill probably not 
make very rapid progress at this time.

in Pigments?
industry. Zinc oxide, after resisting the 
downward trend, received its first price 
reduction in March when it was lowered 
fc . per lb. In January calcium base 
titanium pigments were reduced $c. 
per lb. The last days o f  December, 
1932, w itnessed a sweeping reduction in 
the prices o f the lead pigments as fo l­
low s: dry white lead, basic carbonate 
and basic sulphate in casks, -Je. per lb. ; 
white lead in oil, lc . per lb.; dry white 
lead in kegs, lc . per lb .; red lead in oil, 
2c. per lb.; dry red lead and litharge 
in kegs, 2^c. per lb. ; dry red lead in 
casks, |c .  per lb.

Sales o f Pigments by Domestic Manufacturers 
(Short Tona)

W hite Lead Zinc Oxide
(dry and in Red and Leaded Litho- 

oil) Lead Zinc Oxide pone
192 8........... 154,000 40,500 185,000 200,500
192 9..........  147,000 43,000 187,700 206,300
193 0........... 102,140 32,940 136,420 164,000
193 1.............. 97,370 25,850 114,280 151,800
193 2.............. 76,000 20,000 89,500 118,000

A s m ight be expected the newer 
pigments are the center o f most atten­
tion. Antim ony oxide, a high hiding  
power, w hite pigment has received  
much interest during recent months. 
And the calcium base “high strength” 
lithopone offers a low  price hiding 
power which is grow ing in popularity.
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Rayon Essays Production Control 

To A id  Its Position

P R O B A B L Y  more important than 
any other development of the past 
year in rayon was the industry’s 

discovery of a sure cure for overproduc­
tion. It was a heroic measure—but it 
worked—and doubtless justified its 
means. During the slack of the summer 
the industry simply shut up shop for 
periods ranging from one to two months. 
A s a result, it w as possible to reduce 
stocks so fully that when demand sud­
denly revived with the late summer 
textile renaissance, difficulty was en­
countered in filling orders. Since the 
resumption of operation, production has 
been at near capacity rates.

Were it not for the breakdown in 
natural silk prices, which dragged rayon 
to hitherto impossible figures— a base 
price as low as $0.55 for several months 
and only $0.60 at present— the year 
would have been an excellent one, con­
sidering the business situation. Accord­
ing to figures supplied by the entire 
industry to the T extile  Organon, and 
released to us at the moment of going  
to press, 1932 production totaled 131,- 
000,000 lb., a drop of only 9.5 per cent 
from 1931 and better than any other 
earlier year. Consumption by the same 
authority, reached 149,500,000 lb. as 
compared with 151,000.000 lb. in 1931. 
A s production figures for individual 
companies are closely held, any estimate 
of the breakdown by types of rayon is 
frankly only an estimate. From ap­
parently reliable information, it seems 
that viscose, always the heavy tonnage 
product, accounted for about' 106,000,- 
000 lb. or 80.8 per cent. Acetate con­
tinued its increase to some 14,000,000 
lb. while cupra-ammonium rose slightly 
to perhaps 3,500,000 lb. Nitrocellulose 
held its own at a figure variously esti­
mated at from 7.5 to 8.5 million ib.

Imports for the year approached the 
vanishing point at about 159,000 lb. E x ­
ports are estimated at 579,000 lb. 
Stocks at the end of the year declined to 
about three w eeks’ supply as compared 
with seven w eeks’ supply at the begin­
ning of the year. W orld rayon produc­
tion, as forecast in September by Textile  
Jl orld, continued its uninterrupted 
climb to about 4S3,000.000 lb. with 
viscose estimated at 87.5 per cent in 
comparison with 7.7 per cent for acetate,
3.2 per cent for cupra and 1.6 per cent 
for nitro.

W hat of the year’s technical develop­
ments? Considerable grist for the

Rayon Production and Imports, 1921-1932

/— Thousands of P o unds *
U.S.

Production
U.S.

Im ports
World

Productionf
1921.......... ......... is.nno* 3,276

2,0881922.......... ......... 24,4061 80,894
1923.......... ......... 35,400 3,906 108,800
1924.......... ......... 38,750 1,712 141,164
1925.......... ......... 52,2001 7,001 182,984
1926.......... ......... 62,575 10,127 219,080
1927.......... ......... 75,050 16,223 266,868
1928.......... ......... 98.650- 12,754 347,400
1929.......... ......... 119,500* 15,902 404,155
1930.......... .........  11 0 .0 0 0 * 5,810 416,775
1931.......... ......... 144,800* 1,883 470,000
1932.......... ......... 131,000* 159 + 483,000

* From Textile Organon, Tubizc Chatillon Corp. 
t  F rom  Textile World.
t  Estim ated on basis of imports for first ten m onths. 

Includes only yarns and filaments.

Technocracy mill was supplied by the 
Furness Corp.’s new and highly 
mechanized cupra plant which went into 
actual production during the year. Gen­
erally described by the exponents of 
“metrical” economics as a “one-man” 
plant, it nevertheless employs a respect­
able complement of labor. W hat its 
minimum requirements are to be is not 
yet known but present indications point 
to a productivity per operator of three

to four times that attained in viscose.
A s for other technical trends, they 

were largely predicated on the need for 
lower operating cost. Increases in spin­
ning speeds w ill probably sw ing favor  
from the pot spinning machine back to 
the bobbin. Renewed talk about artifi­
cial wool has revived interest in hollow  
filaments. T he increasing use of acetate 
and the successful subduing of its luster 
are developments of the first magnitude.

Successful exploitation in England of 
a brace of new crease-proofing processes, 
suitable for regenerated-cellulose rayons 
as well as cotton fabrics, may have far- 
reaching consequences. The processes 
consist in the formation in the fiber, 
after w eaving, of a synthetic resin of 
urea-formaldehyde or phenol-formal- 
dehyde which increases the dry strength  
of rayon by 30-50 per cent and the wet 
strength as much as 100 per cent.

Cellulose and cellulose acetate wrap­
ping film appear to have prospered again 
during 1932 although accurate produc­
tion statistics cannot be obtained. In 
1931 the production w as in the range 
between 31,000,000 and 38,000,000 lb., 
probably nearer the higher figure. The 
past year is generally believed to have 
witnessed an increase, perhaps to 40,- 
000,000 lb. T he two viscose-film  pro­
ducers continue to account for nearly all 
the production. T he tw o acetate plants 
are getting under w ay but were prob­
ably responsible for less than 2,000,000 
Ib. of film during the year.
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How Process Industries Face 1933 
In the Far W est

By P A U L D. V . M A N N IN G

Pacific Coast Editor, Chem. & Met.

fields, trends are too uncertain to w ar­
rant a forecast. Undoubtedly, 1933 w ill 
be another “survival-of-the-fittest” year.

A L T H O U G H  chemical manufac- 
r \  turers on the Pacific Coast did

-*-not make large profits during the 
last year, most of them operated with 
some profit. A  few  enterprises are 
running plants at full capacity but the 
majority are carrying on with a reduced 
production schedule.

The process industries in this section 
were not so fortunate in general. Pulp 
and paper makers of the Pacific north­
west especially are feeling the effect o f  
stimulation o f low  priced imports due 
to depreciated foreign exchange. W ith  
a few of the mills operating on full 
schedule, many shut down entirely, and 
the majority on reduced production, it is 
estimated that the output o f this indus­
try was only 40 to 50 per cent o f rated 
capacity. W ith manufacturers having  
plants both in the East and in the Pacific 
northwest, there is a tendency to shut 
down the latter plants or operate at a 
very low rate.

The oil industry is likewise on a 
greatly reduced schedule and the five- 
day week has found much favor. D ur­
ing the year, the Richfield Oil Co. 
brought the Lachman vapor phase pro­
cess o f oil refining into successful opera­
tion. T his'p rocess uses zinc chloride 
as the active agent.

Practically all companies have con­
tinued research work, some with reduced 
personnel while others have increased 
their endeavors. There has been a de­
cided effort to bring out new products 
and to diversify manufacturing activ i­
ties.

Additions to plant and apparatus, 
modernization and new  processes have 
been or are being installed by the 
Stauffer Chemical Co., Great W estern  
Electrochemical Corp., American Potash  
& Chemical Corp., Pacific Coast Borax  
Co., Shell Chemical Co., Marine Chemi­
cals Co. and many others. Considerable 
research is under w ay on the chlorina­
tion o f natural gas and other hydro­
carbons. One company expects to bring  
into production by the middle o f 1933, 
a new plant for the production o f carbon 
tetrachloride.

The Great W estern Electrochemical 
Corp. has rebuilt its hydrochloric acid  
plant and is again m anufacturing this 
commodity. T his company has also 
just brought to a successful conclusion, 
a six  months operating test on the use 
of ferric chloride in sew age disposal, 
a 25,000 gal. pilot plant having been in 
operation at Palo Alto, California.

Ferric chloride is now being shipped as 
a solution. The same company has also 
begun to produce ammonium chloride 
recently.

A lkali manufacturers are not having 
an easy time. T his is especially true of 
those w orking on natural brines and 
deposits. The Rhodes Alkali and 
Chemical Co. has enlarged its Mina, 
Nevada, plant and is now producing and 
shipping considerable quantities of 
anhydrous sodium sulphate.

Summ arizing the work of the past 
year, it may be concluded that the 
chemical and process industries o f the 
Far W est have cut costs and bettered 
their position, holding losses at a mini­
mum and, excepting in a few  specialized  
lines, have been able to retain most o f 
their technically trained personnel. 
W hile it was certainly not a very good 
year but, could have been a lot worse 
and the industry finds itself in a stronger 
position to bid for national and world  
markets.

Steady Volume Forecast 

For Leather

LE A T H E R  enters 1933 in the ex- 
■> pectation o f reasonably steady 

volume and price at present levels. 
Shoe production, o f course, w ill set the 
pace for most o f the industry and shoes 
now appear to be on a necessity rather 
than a desire basis. W hich means that 
there is the possibility o f a slight firm­
ing in prices since it is believed that 
the distress selling and cheap bargain 
hunting o f 1930-31 have spent their 
force to a large extent. Sole leather 
deliveries for the first 11 months of 
1932 were given  as 5.8 per cent below  
the same period o f 1930. Belting  
leather, on the other hand, showed a 
decrease o f 42 per cent, apparently a 
serious blow to the industry until it is 
recalled that the volume normal to belt­
ing is only about 4 per cent o f that o f 
sole leather. Its fall, therefore, is less 
important to the industry than the drop 
in sole leather. Shoe upper leathers 
are expected to follow  the trend of 
soles. A  concerted effort is at present 
being made to launch goat-skin uppers 
for men’s summer shoes. In the glove, 
upholstery, clothing, and novelty leather

Production of Acids— 1931-1929
W here no figures are given for amount« made and 

consumed in the same establishments the  quantities 
and values relate to production for Bale.

1931 1929
Total value of production

fo rsa le .............................. $66,062,978 $98,619,871
Acetic:

Dilute, basis 100 per cent*—
Pounds.............................  48,846,511 52,914,807
Value..................................  $2,761,237 $5,487,427

Glacial1—
Pounds................................  13,739,589 13,449,259
Value....................................  $776,251 $1,402,984

Boric (boracic) :
Pounds....................................  18,128,529 26,055,132
Value....................................  $970,383 $1,541,360

Carbonic (carbon dioxide) :
Pounds................................. 2151,673,997 136.930,311
Value.......................................  $6,222,426 $6,931,735

Chromic:
Pounds.................................  3,024,854 4,211,605
V alue....................................  $423,069 $710,272

Citric:
Pounds.................................  8.381.441 10,755,798
V alue....................... ............  $3,060,185 $4,832,984

Hydrochloric (muriatic) :
Total production, to n s ... .  172,672 257,854

M ade and consumed in 
the same establish­
m ents, tons.......................  44,122 61,379

F orsale—
T ons................................... 128,550 196,478
Value..............................  $2,422,439 $3,195,415

Production according to 
strength, tons—

20° Baum *.................. 136,618 214,728
18° B aum é.................  30,093 40,753
Other s trengths  5,961 2,376

Hydrofluosilicic:
Pounds.................................  3,734,000 ..................
V alue  ...................... $68,739 (*)

Mixed sulphuric and nitric—
Total production, to n s ... .  100,596 184,163

M ade and consumed in 
the  same establish-
men*s, to n s .................  63,011 120,442

For sale—
T ons.............................  37,585 63,721
Value............................ $1,800,480 $4,214,433

Nitric, basis 100 per cent—
Total production, tons—  116,275 143,454

M ade and consumed in 
the same establish­
ments, tons .................  84,889 110,493

For sale—
T ons.............................  31,386 32,961
V alue...........................  $3,349.099 $3.494,577

Oleic—
Pounds.................................  29,918,146 56.947,501
V a lu e ..................................  $1,870,722 $5,374,587

Phosphoric—
Pounds................................  «20,463,677 434,673,982
V alue....................................  $761,354 $2,073,066

Stearic—
Pounds.................................. 24,868,407 39,153,726
Value....................................  $2,056,964 $5,488,320

Sulphuric, basis 50 deg.
Baum é—

Total production, tons .. . .  6,014 542 8,491,114
M ade and consumed in 

the  same establish­
ments, to n s .................  1,764,744 2,674,949

For sale—
T ons.............................  4.249,798 5,816,165
V alue....................   $33,202,098 $45,573,245

Sulphuric, reclaimed, basis 50 
deg. Baumé—

Total production, to n s .. . .  830,068 980,626
M ade and consumed in 

the same establish­
m ents, tons.................  519,821 599.470

Forsale—
Tons.............................  310,247 381,156
V alue............................ $1,319,653 $1,389,340

Tannic—
Pounds.................................. 667,212 1.449,375
V alue....................................  $250,874 $503,567

T artaric—
Pounds......................... • • 5.181,020 4,906,47 9
Value....................................  $1,462,529 $2,059,680

Other acids, value................... $3,284,476 $4,346,879

»Total quan tity  of dilute and glacial acetic acid  
made and consumed in same establishm ents was—  
1931, 13,815,8391b.; 1929, 19.822.964 lb. (dilute only). 
1 Includes approxim ately 80.000,000 lb. piped to

Rian ts making d ry  ice b u t does not include 26,896.186 
). made and consumed in such plants. * Included  
in value of o ther acid3. 4 For 1931, basis 50 per cen t; 

for 1929 as reported, regardless of ttreng th .
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Consuming Trend Toward S. D. Alcohol

P R O D U C T IO N  of ethyl alcohol for 
the year ended June 30, 1932, 
amounted to 146,950,912 proof gal., 

or a decrease of 19,063,433 proof gal. 
from the total produced in the preceding 
fiscal year. For the calendar year 1931 
production was 151,463,000 proof gal. 
of which 123,377,000 proof gal. was 
produced in the first ten months. The 
output for Jan.-Oct., 1932, was 116,- 
150,000 proof gal. About IS.54 per cent 
of the 1931 output resulted from opera­
tions in the last two months of the 
year and if this percentage held good 
the 1932 total would be approximately 
142,000,000 proof gal.

W ithdrawals for dénaturation in the 
last fiscal year were 132,578,234 proof 
gal., compared with 149,303,438 proof 
gal. in the preceding fiscal year. Total 
withdrawals for the calendar year 1931 
were 140,070,000 proof gal. Of this 
amount 105,205,000 proof gal. was 
withdrawn in the first ten months so 
that about 24.8 per cent of the year’s 
total was withdrawn in the last two 
months of the year. In the first ten 
months of 1932 withdrawals amounted 
to 93,565,000 proof gal. and if the per­
centage established for N ov.-D ee., 1931, 
was maintained, the twelve month total 
for 1932 would be 124,500,000 proof gal.

The volume of denatured alcohol pro­
duced in the last fiscal year w as reported 
at 78,329,517 w ine gal., of w hich 34,- 
298,235 wine gal. w as completely de­
natured and 44,031,282 wine gal. was 
specially denatured. In the twelve 
months of 1931, 81,639,000 w ine gal. of 
denatured alcohol was produced. Of 
this amount 60,750,000 w ine gal. was 
turned out in the first ten months of the 
year or a little more than three-quarters 
o f the year’s output. On that basis, the 
ten-month output of 1932, 56,349,000 
wine gal. would represent a production 
o i  75,700,000 w ine gal. for all of last 
year.

Of the completely denatured alcohol 
removed from denaturing plants in the 
last fiscal year 32,622,384 wine gal. was 
denatured in accordance w ith the pro­
visions of Formula N o. 5, only 13,040 
w ine gal. using Formula N o. 1, which  
specifies methanol as a dénaturant. 
Nearly all the permissible formulas 
were used in the specially denatured 
grades. F irst in importance was N o. 1, 
which designates methanol as the dé­
naturant. N ext in order of importance 
w as N o. 2-B  w ith benzol as the dé­
naturant; No. 18, with vinegar as the 
dénaturant; N o. 23-A , with acetone the

dénaturant; No. 29, with acetaldehyde 
the dénaturant; and No. 40, with either 
acetone or isopropyl alcohol and brucine 
sulphate the dénaturants.

Effective July 1, 1932, completely de­
natured alcohol, Formula N o. 5 was re­
vised and two new formulas, No. 5-A  
and No. 10, were made effective. The 
revision of N o. 5 substituted calorite 
for alcotate. Calorite is a petroleum  
product and its use was preferred to 
that of alcotate because it imparts less 
odor to the denatured product.

Of the new formulas No. 5-A  uses 
as a dénaturant, pontol, which was de­
veloped for that purpose. It is a syn­
thetic product and consists principally 
of a mixture of primary and secondary 
aliphatic higher iso-alcohols. No. 10 
designates another new product, tecsol, 
as the dénaturant. Tecsol is free from 
wood alcohol and contains a definite 
proportion of pyroligneous bodies pro­
duced by the destructive distillation of 
wood.

The regulations pertaining to the dis­
tribution of completely denatured al­
cohol also were amended in the interest 
of greater supervision and control. All 
packages exceeding five gallons in 
capacity must now be shipped in one­
way steel drums with embossed serial 
numbers and symbols identifying the 
producer.

The amount of specially denatured 
alcohol used in manufactured products 
in the year ended June 30, 1932, was 
considerably higher than the total used 
in the preceding year, the figures being  
75,465,367 w ine gallons for 1932 and 
67,074,438 w ine gallons for 1931. The 
discrepancy between these figures and 
those reported for production or distri­
bution of specially denatured alcohol is 
explained by the fact that large amounts 
of alcohol are recovered at consuming 
plants. A  very large increase in use of 
specially denatured alcohol was reported 
in solvents, and chemicals and food 
products, as well as rayon showed gains 
of more than 61 per cent. Ethyl acetate

accounted for a gain of more than 19 
per cent.

S ix  states, N ew  Jersey, W est V ir­
ginia, Maryland, Pennsylvania, M assa­
chusetts, and N ew  York, in that order, 
accounted for more than 70 per cent of 
all the specially denatured alcohol used 
in the last fiscal year.

Products Manufactured W ith Specially 
Denatured Alcohol 

Year ended June 30, 1932
D enatured 

Alcohol Used
Products W ine, Gal.

Antiseptic solutions....................................... 888.221
Artificial s ilk ...................................................  3,358,654
Barber-supply preparations........................  59,259
Bathing alcohol..............................................  1,526,091
Bay ru m ...........................................................  274,442
Candy galze..................................................... 34,58!
C em en t............................................................. 39,501
Chemicals and food p ro d u c ts ....................  12,106,251
Dentifrices and tooth paste ........................  39,860
D eodorants and d isinfectants....................  37,833
D rugs and medical supplies.......................  3 ,431,993
Dyes and dye in term ediates......................  506,869
Electrical supplies.......................................... 27,323
E th er.................................................................. 1,265,568
E thy l ace ta te ................................................  4,339,489
E thy lene  . ............................................  305,519
Fungicides and insecticides........................  18,768
H air tonics....................................................... 686,296
H a t s . . . . ............................................................ 19,476
Hydraulic brake fluid................................... 167,500
Lacauers and solvents..................................  8,327,734
Leather and leather solutions....................  314,986
Liniments and lo tions..................................  1,031,265
Nitrocellulose..................................................  5,701,906
Perfum es........................................................... 170,555
Petroleum  oils................................................. 1,334,760
Photographic supplies..................................  1,166,308
Polishes and  cleaning fluids........................  80 ,155
Pyroxylin and p lastics.................................  4,266,119
Resin and synthetic resin ............................ 604,540
Shellac, varnish, and p a in t ......................... 3,885,229
Soaps.................................................................. 210,407
Solvents............................................................  8,564,369
T incture of iodine.......................................... 58,015
Tobacco and solutions.................................  1,218,988
Toilet preparations........................................ 782,256
Toilet w ater................................. 586 945
V inegar............................................... ! ! ! ! ” ! 7,766,130
Miscellaneous..................................................  261,206

T o ta l.........................................................  75,465,367

Materials Used in Alcohol Production
Y ear Ended June 30, 1932

lb ..............................................................  23,792
Com , b .............................................................  265,703,148
M alt, lb - .........................................................  15,023,085

.....................................................  19,865,419
Potatoes, lb ......................................................  148,715
Pomace, lb . . . ...................................................  124,500
Chemicals, lb ................................................... 20,103,526
Molasses, g a l. ................................................. \ 59,858,062
.Liquids containing one-half of I per cent

of alcohol, gal.............................................  14,967,482
Mixed sulphate, g a l......................................  11,146,057
Pineapple juice, s a l .......................................  4,235,380
Wine and lees, gal...................... 104,134

F iscal
1 9 22 ....
1923 ....
1924 ....
1925....
1926 ....
1927 ....
1928 ....
1929 ....
1930....
1931....
1932....

Y ear

Alcohol Produced at Industrial Plants
»1 V , E thy l Alcohol 
Alcohol W ithdrawn for

Produced, D énaturation, 
Proof Gal. Proof Gal.

79,906,101.50 59,549,919.6
. 22,402,849.81 105,819,404.9
. 35.897,725.83 I21.576!l96.1

166,165,517.81 148,970,220.9
. 202,271,670.32 191,670,107.2
' ¡ f i '323*0f 6 - 97 '70,633.436.7
. 169,149,904.83 159,689.378.2
. 200,832,051.08 182.778,966 I
. 191,859.342.42 IS1.60 lU 20l 3
'  ÎS S ÎIÎM ÎÎ-Î*  149,303,438.5, 146,950,812.76 132,578.234.7

and W ithdrawals fo r D enaturing

-D enatured Alcohol Produced-
Completely, 
W ine GaJ’. 

16,193,523,60
27.128.229.54 
34,602.003.72
46.983.969.88 
65.881,442.43 
56.093.748. 16 
46.966,601.28 
52,405,451.92
58.141.740.88 
49,136,200.64
34.298.235.54

Special 
W ine Gal 

17,152.224. 
30,436,913. 
33,085,292. 
34,824,303. 
39,494,443. 
39,354,928. 
45,451,424, 
54,555,006. 
47.645,796. 
37.172,740. 
44,031,281.

T otal, 
W ine Gal. 

33.345,747.91 
57.565,142.68 
67.687,295.76 
81,808,273.16 

105,375,886.23 
95,448,676.64 
92,418,025.56 

106,960,458.07 
105,787.537.72 
86,308,941.35 
78.329,517.34
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Molasses continued to hold the lead­
ing place as a raw material for produc­
tion of ethyl alcohol, as is shown by the 
fact that during the last fiscal year about 
84.75 per cent of the alcohol w as made 
from molasses. Synthetic production 
accounted for nearly 10 per cent of the 
total production, w ith an output of 
14,242,270 proof gal., of which 14,238,- 
801.50 proof gal. was made in W est 
V irginia and 3,468.50 proof gal. in 
Maryland.

The decline in the use of denatured 
alcohol last year was due to the drop 
in general business activities, which af­
fected the distribution of practically all 
materials. Demand for completely de­
natured alcohol was adversely affected 
by smaller sales for anti-freeze purposes 
and because a number of manufacturers 
formerly using completely denatured 
changed to specially denatured as better 
suited for their requirements. T his 
trend was more noticeable in the second 
half of 1932. N ew  uses for specially 
denatured also were reported during the 
year, in the manufacture of special 
proprietary solvents.

Lar g er  Supplies o f  
Synthetic M e t h a n o l

PR O D U C E R S of synthetic methanol 
cut down their output in November to 

531,635 gal. but for the first 11 months 
o f last year production w as 6,989,906 
gal. which compares with 6,679,776 gal. 
and 6,671,937 gal. for the correspond­
ing periods of 1931 and 1930 respec­
tively. Shipments o f synthetic methanol 
from producing plants, however, were 
slightly below those for the preceding 
year.

Production of crude methanol in the 
wood distillation industry for the first 
11 months o f last year was reported at 
2,178,258 gal. compared with 3,069,895 
gal. for the 11-month period o f 1931. 
These totals, however, do not include 
the entire industry and are issued with 
the qualifying statement that in 1929 
the monthly statistics represented only 
79 per cent o f the total output. L ike­
w ise the monthly production totals for 
refined methanol from wood distillation  
are not 100 per cent inclusive and in 
1929 included but 92.1 per cent o f total 
production. The figures for Jan.-Nov. 
production last year may be interpreted 
in that approximation. The figures as 
reported are 1,352,636 gal. for 1932 and 
1,557,070 gal. for 1931.

The production figures for crude and 
refined methanol from wood distillation 
clearly portray the position o f the in­
dustry in the last year. N ot only was 
there a recession in demand for

methanol in the ordinary channels but 
unusually slow call for som e wood  
distillation products forced a general 
reduction in output in order to prevent 
large accumulations o f some selections. 
The fact that the proportion of prod­
ucts, obtained in the distillation o f a 
given quantity of hard wood, remains 
practically constant places the industry 
in a position o f disadvantage whenever 
one or more o f the finished products 
fails to find a receptive market.

Methyl acetone which was produced 
to the extent o f  1,889,142 lb. by the 
wood distillation industry in 1931 is 
estimated to have fallen to an output 
o f about 1,000,000 lb. in 1932. Offer­
ings of synthetic methyl acetone came 
on the market last year and the new  
competition thus presented may cut into 
the future demand for the older product.

B utyl A lco h o l

Official figures for production of 
butyl alcohol have not been included in 
any of census compilations on chemicals 
or dyes. A ctivities at producing plants 
were reported to have held up well last 
year and it is believed that unsold 
stocks were increased. Competition 
among sellers was keen and the price 
trend for the year w as downward.

Data for butyl acetate production were 
added to the 1931 census report and 
the quantity produced was given at 
3,311,272 gal. which represents a con­
siderable decline from the 1929 total 
o f 4,523,863 gal.

The marked drop in output o f 
lacquers had a direct bearing on the 
distribution o f other acetates and in 
fact of different solvents in general. 
The increase in automobile production 
and enlarged rayon activities in the 
latter part o f the year stimulated de­
mand and gave hopes for improvement 
for the first quarter of 1933.

Chemicals Take Larger 
Part of Lime Output

1IM E  is used for building purposes, in 
J  agriculture, and in a group o f 

chemical industries. Formerly building 
took more than half, but during recent 
years chemical usage has become most 
important. D uring the last three years 
more than 50 per cent o f the lime con­
sumed in the United States has gone to 
chemical process industries, an increase 
from about 40 per cent in 1925. A gri­
culture continues to use about 10 per 
cent and the building trades now take 
about 35 per cent o f the total output. 
Renewed activity of the lime industry 
can be expected first through a resump­
tion of building and to a lesser de­
gree as chemical industry becomes more 
active. Variation in the use o f  agri­
cultural lime is not o f sufficient im­
portance greatly to affect the United  
States total consumption.

BYPRODUCTS OBTAINED FROM COKE-OVEN 
OPERATIONS IN  1931°

--------------------- Sales—
-V alue-

P roduct U nit Production Q uantity  T o tal Average
T a r ...................................................................... Gallons 450,856,092 273,164,573 $12,440,567 $0,046
Ammonia:

S u lp h a te .  .................................................Pounds 983,614.651 1,007,561,803 12,812,422 .013
Ammonia lf(3uor (N IIi con ten t).............Pounds 39,089,088 37,347,144 1,465,998 .039

Sulphate equivalent of all form s.........................  1,135,971,003
Gas:

Used under boilers, etc............................. M .cu.ft.^ 14,274,493 810,673 .057
Used in steel or affiliated p lan ts  M .cu.ft. ( ftq7 4f>c» 132,761,886 14,243,420 . 107
D istributed through city  m ains M .cu.ft. j ’ ’ 161,881,123 49,023,725 .303
Sold for industrial use.................   M .cu.ft.J 19,989,961 3,352,095 .168

.205
Light oil and derivatives:

Crude light o il.........................  Gallons 122,529,148c 8,739,202 710,106 .081
Benzol, crude and refined.......................Gallons 14,772,297 14,267,081 2,209,839 .155
M otor benzol............................................. .Gallons 61,960,025 61,471,006 7,209,157 .117
Toluol, crude and  refined........................ Gallons 11,832.932 12,693,294 3,099,452 .244
Solvent naph tha ......................................... Gallons 3,772,025 3,463,950 591,628 .171
X ylol..................................................... . . . .G a llo n s  2,028,729 2,074,126 444,850 .214
Other light oil products............................Gallons 4,163,028 2,007,860 124,928 .062

 ______________   . .137
Naphthalene, crude and refined............... .Pounds 7,622,929 7,360,309 78,946 .011

Creosote oil, distillate as s u c h . . . . . . .  .Gallons 13,740,196 13,686,594 1,218,227 ,089
Creosote oil in coal-tar so lution.............Gallons 2,551,402 2,141,073 144,402 .067
P itch  of t a r ..................................................N et tons 78.983 4,951 30,247 6.109
O ther ta r  derivatives...................................................................................................  • • • • 55,032 -----

Phenol................................................................ Gallons 94,097 110,352 29,783 .27
O ther products.

Quantity Total
273,164,573 $12,440,567

1,007,561,803 12,812,422
37,347,144 1,465,998

14,278,420
1,156,950,379 ....................

14,274,493 810,673
132,761,886 14,243,420
161,881,123 49,023,725

19,989,961 3,352,095

328,907.463 67,429,915

8,739,202 710,106
14,267,081 2,209,839
61,471,006 7,209,157
12,693,294 3.099,452
3,463,950 591,628
2,074,126 444,850
2,007,860 124,928

104,716,519 14,389,960
7,360,309 78,946

13,686,594 1,218,227
2,141,073 144,402

4,951 30,247
55,032

110,352 29,783
97,595

......................  110,193,092/Value of all byproducts sold..................................................................
(o) Includes products of ta r  distillation conducted by coke-oven operators under same corporate nam e, 

excepting, however, phenol, and o ther ta r  acids produced a t  C lairton, Pennsylvania. (6) Includes gas wasted 
and  gas used for heating retorts, (c) Refined on the premises to  make th e  derived products shown, 117,625,416 
gallons, (d) Total gallons of derived products, (e) Carbolate, crude products, cyanogen, sodium prussiate 
and  sulphur. (/) Exclusive of the  value of breeze production, which in 1931 am ounted to  $6,637,9/6.
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Production of Silicate of Soda 

Shows Steady Growth

ST A N D IN G  out as one of the few  
sodium products whose production 

in 1931 w as increased over that for 
1929, silicate of soda directs attention 
to the steady growth which has dis­
tinguished that branch of the industry 
in recent years. Exports also were of 
an expansive nature through 1929 but 
have taken a declining trend from that 
year to date. Deducting the increase in 
exports from 1925 to 1927, a gain  
of more than 102,000 tons is indicated 
for the domestic trade. On the same 
basis the apparent gain in domestic de­
mands from 1927 to 1929 was approxi­
mately 80,000 tons and from 1929 to 
1931 it is represented at about 69,000 
tons.

N ew  uses for silicates and a greatly 
increased demand from some of the old 
consuming industries, especially in the

192! 1923 1925 1927 1929 1931

manufacture of paper cartons and in ad­
hesives is reported to account for the 
wider distribution of this chemical.

Export trade, while extensive, has 
been largely restricted to nearby coun­
tries. In 1931 of total exportations, 
more than 864 per cent was consigned 
to Canada. N ext in importance came 
Cuba and Mexico.

Another exception to the general rule 
for production in 1931 is found in the 
case of phosphates of soda but the rise 
in output over that for 1929 was not so 
marked as was that for silicate. Produc­
tion of phosphates in 1929 was reported 
at 146,179 tons valued at $8,964,538

compared with 146,303 tons valued at 
$8,145,619 in 1931. Production of 
phosphates in 1932 was reported to have 
changed but little from the 1931 total 
but the output for some time has been 
running ahead of the amounts which the 
market could absorb although the uses 
for phosphates are said to have been 
considerably extended.

Hypochlorite of soda was the third 
sodium product to make a better showing 
in 1931 than in 1929, the totals being 
26,772 tons valued at $2,015,817 in 1929 
and 32,323 tons valued at $2,561,628 in 
1931.

N iter cake and salt cake, on the other 
hand stand out because of the extent to 
which production declined in 1931 and 
demonstrate the degree to which changes 
in acid manufacture have affected the 
outputs of these bj'products.

Exports of Silicate of Soda
L b. V alue

192 5..................................... 40,517,037 $353,944
192 6..................................... 48,344,537 396,496
192 7..................................... 54,986,1 18 432,062
192 8..................................... 59,307,272 641,907
192 9..................................... 66,734,993 617,265
193 0..................................... 60,494,346 571.695
193 1..................................... 58,577,134 522,577
193 2..................................... 46,864,829 372,933

Silica of Soda Production 
Basis 40°

Tons Value
1921.....................................  221,550 54,641,754
1923..................................... 331,309 5.060,719
1925..................................... 394,884 5,717,426
1927..................................... 504,518 6,826,099
1929..................................... 590,277 7,179,397
1931..................................... 663,434 7,460,105

D o m e s tic  P r o d u c t io n  o f  S o d iu m

C o m p o u n d s

Census years 1929-1931

Where no separate_ figures are given for amounts 
made and consumed in the Bame establishments, the 
quantities and values relate to production for sale.

1931 1929
Total value.........................  $104,885,620 $137,654,863
Benzoate—

Pounds.................................  688,248 868,141
Value  .................  $249,039 $349,318

Bichromate and chromate—
Tons...................................... 24,745 39.301
V a l u e . . . . . ........................  $3,162,482 $5.137,346

Borate (borax)—
Tons.....................................  80,004 92,250
Value....................................  $2,432,172 $3,279,640

C arbona tes—
B icarbonate , refined—

T o n s .................................... 127,981 140,234
„  V a lu e ..................................  $3,730,716 $4,062,074
Sal soda—

T o jis .................................... 48,480 57,850
V a l u e . . . . . . . . . . ...........  $1,302,583 $1,522,895

S oda ash , basis 58%  - -  
T o ta l p roduction , to n s  2,275,416 2,682,216

M ade an d  consum ed 
in  th e  sam e eat a b ­
s e n t s .  to n s   766,737 868,360

F o rsa le —
Ton*........................... 1,508,679 1,813,856
V alue .........................  $22,492,943 $34,648,657

B y  process—
A m m onia soda—

T o ta l p roduction ,
t o n s . . . . . ............ 2,189,351 2,586,304

M ade an d  con­
sum ed  in  th e  
sam e estab lish ­
m en ts, to n s   766,737 868,360
F o r sale—

T o n s.................  1,422,614 1,717,944
V a lu e .   .........  $21,079,187 $32,540,942

N a tu ra l an d  electro­
ly tic  soda—

T o n s........................... 86,065 95,912
r. .■ 3L, l Se" - j V V v  i l ’4 |3.756 $2,107,715C austic  (hydrox ide), basis

„  76%— ,
P rim ary  p roduc tion—

T o ta l to n s * ....................... 658,889 761,792
M ade an d  consum ed 

in  th e  sam e es tab ­
lishm ents, to n s . . . .  24,676 37 118

F o r sale—
J o n s .........................  634,213 724,674

„  v * lu e .....................  $26,565,202 $36,089,264
By process—

Lime-soda, tons  455,832 524 985
Electrolytic, to n s . . . .  203,057 236,807

R epacked  caustic  (pu r­
chased  in  bu lk )—

Tops.................................. 22,515 17,474
Value................................  $3.857,411 $3,611,573

C itra te —
.................................  1,370.561 1.432,482

' alue ....................................  $409.124 $544,570

Hypochlorite—
Tons....................................... 32.323
V alue..................................... $2,561,628

Iodide—
Pounds  ..................  47,658
Value.........................................  $194,526

Phosphates—
Total to n s ........................ 146,303
Total v a lu e .  .............  $8,145,619

Tribasic—
Tons..................................  82,954
V alue................................  $4,675,085

Dibasic—
Tons..................................  61,238
Value................................  $2,887,390

M onobasic and pyro— . . .
Tons.......................................... 2, II I
Value................................  $583,144

Salicylate—
Pounds..................................  393,199
Value..................................... $145,906

Silicate, basis 40 deg.—
Tons....................................... 663,434
V alue..................................  $7,460,105

Silicofiuoride—
T ons......................................  1,357
Value..................................... $115,169

Sulphates—
Anhydrous, refined—

Tons..................................  7,299
Value.........................................$169.717

G lauber’s salt—
Tons..................................  51,117
Value................................  $875,263

H yposulphite (thiosul- 
phate)—

T ons.................................. 23,512
V alue................................  $969,206

N iter cake (bisulphate)—
Total production, tons.. 34.908

M ade and consumed 
in the same estab­
lishments, to n s . . . .  5,019

Forsale—
T ons.........................  29,889
V alue........................ $543,231

Salt cake—
Total production, tons. 121,366

M ade and consumed 
in the same estab­
lishments, to n s   20,672

For sale—
Tons.........................  100,694
V alue.......................  $1,571,451

Sulphide—
Tons....................................... 25,056
V alue..................................... $1,199,506

Sulphite—
T ons......................................  4,649
V alue..................................... $402,197

Tungstate—
Pounds..................................  354,205
Value..................................... $215,147]

Other Bodium com pounds,... i
value..................................$16,115,277 j

26,772
$2,015,817

49,796
$214,960

146,179
$8,964,538

82,045
$5,008,815

64,134
$3,955,723

t .........
590,277

$7,179,397

2,278
$228,093

61,953
$1,112,267

25,020
$906,369

111,522

28,839

82,683
$1,023,136

206,612

36,136

170,176
$2,014,838

33,032
$1,406,606

5,970
$462,072

$22,881,433

* N ot including caustic soda m ade and consumed 
in wood-pulp and textile plants.

t  Included in item s for “O ther sodium compounds.*’
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Curtailment of  Production of 

N a v a l  Stores

W IT H  consuming industries cutting 
down their requirements and with  

a period of low  prices prevailing, there 
has not been much incentive to the naval 
stores industry to produce turpentine 
and rosin at full capacity. Reports 
emanating from the gum and wood 
branches of the industry agree that out­
puts have been held down because of the 
position of the consuming market.

Receipts at the three principal dis­
tributing ports, w hile not representing 
100 per cent of gum rosin and gum  
turpentine movements, nevertheless 
represent a very large total of the in­
dustry and may be used safely as a basis 
for calculating the rate of activity of 
the industry. For the first 10 months 
of 1932 receipts of gum rosin at the 
three principal ports amounted to 
704,259 bbl. compared w ith receipts of 
1,175,943 bbl. for all of 1931 and 
986,321 bbl. for the first 10 months of 
that year. T his is a decline of more 
than 280,000 bbl. in receipts for the 10- 
month period or a drop at a rate of 
more than 28 per cent. A llow ing for 
the difference in stocks on hand at the 
close oi October, apparent consumption  
ot gum rosin in the first 10 months of 
the year was 834,424 bbl. in 1932 and 
980.443 bbl. in 1931 or a decline o f less 
than 15 per cent.

Production figures for wood rosin are 
available for the first 11 months of last 
year and are reported at 312,724 bbl. 
T his compares with 312,458 bbl. for the 
corresponding period of 1931. In other 
words the output of wood rosin last 
year was slightly higher than it was in 
1931. W ith an adjustment for the 
differences in stocks on hand, apparent 
consumption of wood rosin in the first 
11 months of 1931 was 321,634 bbl. com­
pared with 306,934 bbl. for the like 
period of 1932.

Both from the standpoint of produc­
tion and apparent consumption, wood

rosin made a much better relative show­
ing in 1932 than did the gum product.

Receipts of gum spirits of turpentine 
at the three principal ports in the first 
10 months of 1932 amounted to 186,167 
bbl. in comparison with 287,981 bbl. in 
the Jan.-Oct. period of 1931. T his drop 
of more than 100,000 bbl. in receipts or 
of more than 35 per cent bore out pre­
dictions that the crop for the 1932-1933 
season w ill be at least 30 per cent below  
the total for the crop of the preceding 
season. From Jan. 1, 1932 to Oct. 31, 
stocks were reduced by 38,450 bbl. so 
that apparent consumption was 224,617 
bbl. From Jan. 1, 1931 to Oct. 31, 1931 
stocks increased by 36,042 bbl. making 
apparent consumption 251,939 bbl. This 
would indicate a drop in consumption

P r o d u c t io n  o f T u r p e n t in e
/— Gal., Crop Year— » 
1931-1932 1929-1930

From  crude gum ...................... 24,341,824 31,320,871
From  wood distillation  *3,141,094 *4,619,253

♦Production for calendar years, 1929 and 1931.

S to c k s  o f  T u r p e n t in e
, Gal.------------ »
M ar. 31, M ar. 31, 

1932 1930
A t crude gum stills.................  495,522 642,429
By industrial consumers  871,439 1,247,333
A t wood-distillation p lan ts .. .  *324,636 752,858
A t ports and  distributing 

p o in ts ...................................... 5,366,821 3,731,659

T o ta ls .....................................  7,058,418 6,374,279
♦Includes da ta  for stocks a t  sulphate wood pulp 

plants.

P r o d u c t io n  o f K o sin
-—Barrels of 500 Lb.—> 

Crop Year 
1931-1932 1929-1930

From crude gum ...................... 1,570.885 1,975,631
From  wood distillation  *333,512 *478,555

♦Production for calendar years 1929 and 1931.

S to c k s  o f  K o sin
-—Barrels of 500 Lb.—* 

M ar. 31, M ar. 31, 
1932 1930

A t crude gum stills.................  128,503 87,259
By industrial consum ers  365,446 200,963
A t wood-distillation plants... 90,540 91,498
A t ports and distributing

po in ts...................................... 449,828 229,674

T o ta ls ................................. 1,034,317 609,394

.—Receipts at Southern Ports—* 
Gum

Gum Rosin —x Turpentine
1932 1931 1932 1931
Bbl. B bl. B bl. Bbl.

J a n u a r y .......................................... 28,614 41.345 5.234 7,228
F e b ru a ry .......................................  29,539 27,322 3,808 5,354
M a rc h .............................................  31.705 38,977 6,190 9,511
A p ril................................................  64.070 88,741 17.018 26.102
M a y ...............................................  91,527 120,819 27,410 37.026
J u n e .................................................  96.115 165.500 26,841 52,345
J u ly ..............................................  104.904 156,810 29.723 53,459
A u g u st............................................  99.148 129,018 27,770 37,112
S ep te m b er.....................................  83.484 116,632 22,811 28,995
O c to b e r........................................... 75,153 101.157 19,362 30,849
N o v em b e r..........................................................  95.642   23,147
D ecem b er........................................................... 93,980   19,844

Totals........................................ 704,259* 1,175,943 176,167* 330,972
* T o ta l fo r 10 m o . { T o t a l  f o r  \ | m o .

W ood
1932
Bbl.
23,196
20,006
26,187
26.443
30,597
29,483
30,076
31,141
31,155
33.132
31,308

- P ro d u c t lo n -

R osin
1931
Bbl.

24,488
32,322
33.544
35,585
33.593
34,747
28,495
17.074
25.058
26.102
21,440
23,242

Wood 
T u rpentin e  

1932  1931
B bl. Bbl.
3,626 4,757
3,121 5,634
4,329 5,740
4,415 6,344
5.151 5,996
4,827 5,675
4,878 4.370
4,861 2.607
5,020 3,797
5,202 3,922
5,454 3,547

  3,733

3 12,724* 335.690 50.884Î 56,122

in 1932 of less than 11 per cent from 
that of 1931.

For the first 11 months of last year, 
the output of wood turpentine was re­
ported at 50,884 bbl. and for the cor­
responding period of 1931 the total was 
52,389 bbl.

Differences in stocks of wood turpen­
tine on hand Jan. 1 and Oct. 31 were 
indicated by an increase of 4,600 bbl. in 
1932 and a decrease of 10,656 bbl. in 
1931. H ence apparent distribution to 
consumers was 46,284 bbl. in 1932 and 
63,045 bbl. in 1931 or a drop of more 
than 26 per cent last year.

Export trade is highly important in 
the naval stores trade and the following 
comparisons are offered in outward 
shipments for the first 10 months of
1931 and 1932: 1931— gum rosin, 767,- 
266 bbl.; wood rosin, 124,596 bbl.; gum 
spirits of turpentine, 10,057,761 gal.; 
wood turpentine, 625,194 gal. 1932—  
gum rosin, 808,057 bbl.; wood rosin, 
129,571 bbl.; gum spirits of turpentine, 
9,313,089 g a l.; wood turpentine, 747,- 
774 gal. Total exports of rosin for the 
10 months, therefore, were 937,628 bbl. 
in 1932 and 891,862 bbl. in 1931. Total 
exports o f turpentine were 10,682,955 
gal. in 1931 and 10,060,863 gal. in 1932.

A verage prices for B rosin in the 
N ew  York market in January, 1932 
were represented by $3.30 per bbl. In 
November, 1932 the average price was 
$3.44 per bbl. The N ew  York price for 
gum spirits of turpentine in January,
1932 was 40c. a gal. compared with 45c. 
a gal. in November. Prices fluctuated 
frequently but the net change was in 
favor of sellers with fair prospects of 
an enhancement in values in the early 
part of 1933 because of probable small 
receipts of gum rosin and gum spirits 
of turpentine over the remainder of the 
current crop year.

Production of Aluminum Compounds 
and Alum

Census years 1929-1931
1931 1929

Aluminum sulphate—
T ons...................................... 304.767 344,962
V alue #..........................  $6,565,016 $8,038,730

Sodium aluminum sulphate—
Tons......................................  15,944 14,947
Value....................................  $901,529 $848,299

Ammonia alum —
Tons......................................  4,472 5,720
V alue....................................  $233,556 $286,772

Potash and chrome alums—
Tons......................................  2.596 3.447
V alue....................................  $162,243 $214,646

Aluminous abrasives—
T ons...................................... 7,401 33,246
V alue....................................  $1,151,586 $3,446,116

Aluminum chloride*—
T onsf....................................  1,099 1,521
V alue....................................  $161,786 $225,184

Aluminum stearate—
Tons......................................  1,065 1,066
V alue....................................  $341,083 $440,180

O ther aluminum compounds,
V alue....................................  $1,136,446 $2,448,846

Total value .....................  $10,653,245 $15,948,773

* Total production, including am ount made and 
consumed in the  same establishments, as reported by 
the Bureau of Mines, was as follows:—For 1931, 7,121 
tons, valued a t  $620,860; for 1929. 16,551 tons, valued 
a t  $1,600,826.

•{■Quantities representing solutions calculated on 
basis of 100 per cent.
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V alues for V egetable O ils 

M ake  N ew Lo w  Records

D e v e l o p m e n t s  in the market
for vegetable oils last year were 

largely bound up with the movement o f  
prices. T o gain a proper perspective 
o f the oil market it must be remembered 
that cottonseed oil because o f its very 
large tonnage is the biggest single 
factor in the market. W henever prices 
for cottonseed oil are high all the com­
petitive vegetable oils— and this includes 
all except the quick drying oils used in 
paints, etc.— move upward in price ac­
cordingly. Conversely, when cottonseed 
oil goes down in price, the other oils 
are quick to follow  suit. A t the begin­
ning o f last year, there was a heavy 
carryover o f cottonseed oil either in the 
form of oil or o f  seed, hence the stage 
was set for a low-priced period even 
though other markets were not con­
ducive to price declines. Then came a 
large supply of seed from the new cot­
ton crop and the statistical position was 
definite so far as it indicated the direc­
tion in which values would go.

Plentiful supplies o f other vegetable 
oils were on hand and with consuming 
demand affected by the general indus­
trial situation a new low price record 
was established for some o f  the oils.

Statistics covering production of 
vegetable oils for last year are not yet 
available but in the first three quarters 
of^the year the output o f crude oils was 
1,581 million pounds compared with  
1,507 million pounds for the like period 
of 1931. Cottonseed oil was responsible 
for the larger total last year as pro­

duction o f the other oils w ith the e x ­
ception of soya bean was lower than it 
was in the preceding year.

Production o f linseed oil was mate­
rially lower last year. Drastic cuts also 
were made in producing coconut, castor, 
and sesame oils.

Factory consumption o f crude vege­
table oils for the Jan.-Sept. period last 
year amounted to 1,949 million pounds 
in comparison with 1,904 million pounds 
for the comparable period of 1931. 
These totals include the amounts of  
crude oils which passed to refineries. 
Again cottonseed oil was the influence 
which increased the 1932 total. A  
moderate gain was recorded in con­
sumption of corn oil but the rest o f  
the list fell decidedly from the 1931 
totals. Sesame, palm-kernel, and linseed  
oils were especially noted in the down­
ward trend.

W ith larger stocks o f crude oil to 
draw upon, the output of refined vege­
table oils for the first three quarters of 
last year amounted to 1,170 million 
pounds which topped the total o f 955 
million pounds produced in the nine- 
months period of 1931. Cottonseed and 
corn oils were the only ones refined in 
larger volume last year as the other 
selections lost considerable ground.

Factory consumption o f refined vege­
table oils failed to keep pace with pro­
duction and for the nine-month period 
last year reached a total o f 957 million 
pounds in comparison with a consump­
tion o f 1,053 million pounds in the cor­

responding period o f 1931. In the case 
of each oil the 1931 totals exceeded  
those for 1932 although the decline for 
cottonseed and corn oils w as not large.

A s factory consumption does not 
include the amount o f oils that pass 
into direct consumption, the difference 
between the tabulated production and 
consumption figures does not mean that 
corresponding variations are to be 
found in the stocks carried over at the 
end o f  the periods under consideration. 
Am ong the crude oils larger stocks 
were on hand on Sept. 30, 1932 than  
on Sept. 30, 1931 in the case o f  cotton­
seed, castor, and palm oils w ith reduced 
stocks for the other oils. Refined oils 
in larger supply last year at the same 
period were cottonseed, peanut, corn, 
and soya bean.

The accompanying table g ives detailed 
statistics for factory production, con­
sumption, and stocks for the various 
oils.

In the fish oil group, menhaden oil 
has attracted considerable attention  
because fishing operations in the Chesa- 
peak Bay district were quite successful 
last season and the yield of oil was 
reported to have amounted to close to
50,000 bbl. T his compares w ith ap­
proximately 28,000 bbl. for the preced­
ing season and was the largest amount 
produced in at least five years. W hile  
the catch and yield last season w as most 
encouraging it came at a time when  
competing materials were offered at un­
usually low prices and the result w as  
that in order to dispose o f a good part 
of menhaden production it was neces­
sary to put prices down to a level lower 
than they had been in 25 years.

Consumption of whale oil was off 
about 20 per cent in first 9  months of 
last year. A n important decision de­
termined that whale oil made on the 
high seas and shipped direct to this 
country was subject to import duty.

Factory Production, Consumption, and Stocks of Vegetable Oils

Jan.-Sept., 1932UCJann-S e ^ ., 1931 J a n - S e p t^ I93™Jan.-Sept., 1931 '  Jan. f ' 932~S cpt. 30S t°Ck8^ m .  I ' 93 '

Cot t onseed’r l f i M d . m i 5 M 7 2  633’5°?!836 727'727 05* 75? 516 962 49? ! 0? '099’856 114,498,245
Peanut, c rudo ................................  8,247 643 10 409 835 8 482 007 1 0 1 0 7 3 7 « 49J '° ” ,350 503,198,511 429,575 506
Peanut, refined............................... 6,657,1 15 8 757 997 4 794 329 ' '  ' 1.144,874 7,888 443
Coconut, c r u d e ............................. 193 259 792 2i 4 7M V i  j . c i i o i i S  1.530,640 1.731,232 4 631880
Coconut,refined ..........................  169.06K099 202;300i980 185’877 363 232 324 029 l4 |.338,966 I58|845;543
C om ,crude.....................................  77 750 085 14,796,579 13,003,572 21993 329
C om .refined ................................... 74 421 395 73 799'310 ip’n l n ' j «  10,386,337 8,288,899 7*881 891
Soya b ean ,crude ...........................  29,290 481 28’473’ 146 I9’7ft4’7n» 12,871,030 7,837,780 8’88 r 799
S » - b« P .re f in e d .........................  9,559 705 $ 5 9  ,775 l ‘Io 8 574 ? 2 « fo ‘879 '£«> « » «  l iM S S M
OUve,edible....................................  616 110 1404 1*4 i i S S ' i i l  . 'S I? 'S i ?  4,714,218 5,344,972 2 720 440
Olive, inedible.................................................................“  52 5 0  H S a 'i i n  4,050.525 5 332,847 8 389 928
Olive foota.......................................  5,250 51's?Q’oiS 1.376,512 1,387 196 1 744 373

"«*» 'W *  t W  *  5 «  B f^  - S i  J5»  S I  „11
p a t : : : : : : : : : : : : : : : : : : -  27' 106'6”  M i i H  i l t i m

H e e e e e ; :  ; = !  111 m  I l ia  * *
...........................  — ‘Ht,‘ - ' J ™  ' m i i i  -iM H i i:S:B ! " i £ | £

^ ........................................... 2,750.189,661 2.462.095.583 2,906,730.917 2,946.868.257

Sept. 30
Lb.

69,526,523 
173.264,701 

9,991,349 
3,166,493 

201,035,992 
17,374,655 
10,639,449 
8,769,182 

1 1,373,556 
4,349,265 
2,839,965 
1,576,479 

12,638,344 
10,862,254 
2.013,795 
4,203,857 

107,501,243 
38,323,544 

9,534,297 
75,082,768 
14,185,287 
2,704,131

' '7 ,882 ,659
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Better Prospects for Synthetic 
Organic Chemicals

IN  R E S P O N S E  to a request by Roy 
D. Chapin, Secretary of Commerce, 

for a statement g iv ing the outlook for 
1933, C. A . Mace, secretary, Synthetic 
Organic Chemical Manufacturers A s­
sociation of the United States, has sub­
mitted the follow ing statement concern­
ing the chemical industry:

“It must be borne in mind that, 
generally speaking, the consumption of 
synthetic organic chemicals is repre­
sented by a very small aggregate in­
crease each year, principally due to tw o  
factors, first, the replacing o f natural 
products by synthetic products and two, 
the normal increase in the consumption 
of synthetic products themselves, that is, 
the products already well-known in the 
various fields o f  consumption. This 
normal increase is further complicated 
by seasonal and style trends particularly 
applicable to the textile industry.

“A  general survey o f the whole 
synthetic organic chemical industry 
would be meaningless since so many of 
our products are consumed in totally 
unrelated industries. Therefore it would 
seem that a more particular survey of 
individual product groups would be 
more informative.

“The dyestuffs industry experienced  
a very peculiar development. Business 
was fair during the first two months of 
the year, fell off to a very low  point 
during the spring and early summer 
and then picked up during the early fall 
to a very satisfactory business, entirely  
due to a resumption o f textile opera­
tions which in turn receded again dur­
ing November and December.

“M edicináis experienced on the whole 
a generally unsatisfactory condition. 
Providentially for our common w elfare  
the past year has been a very healthy 
one and the result has been that such 
business as w as procurable has been 
conducted on a constantly low ering  
price condition due undoubtedly to the 
desire on the part o f  all producers to 
procure the business that was in 
existence.

“In the synthetic flavoring and per­
fumery materials business it seems ap­
parent that they have been confronted 
with about the same condition as the 
medicinal manufacturers.

“So far as price is concerned, regard­
less o f the fact, it seems well recog­
nized that in general you do not 
stimulate the consumption of these 
products by cutting prices. The smaller

demand incidental to the economic con­
dition o f the times stimulates an effort 
on the part o f each producer to procure 
a larger and larger proportion o f the 
market for each o f his products by 
price reductions, all of this in total dis­
regard of the fact that generally speak­
ing there is a definite limit to the con­
sumption o f each o f the products o f 
our industry at any given  time and that 
also generally speaking price reductions 
can only have a very limited effect in 
increasing consumption.

“One o f the important trends well 
worth mentioning is the change in the 
buying habits o f our consumers. More 
and more buying has been done on a 
hand-to-mouth basis and this pervades 
the whole field o f synthetic organic 
chemicals, thus making production plan­
ning very difficult.

“ So far as the outlook for 1933 is 
concerned, it is about evenly divided 
among the follow ing three propositions : 
About one-third o f  the manufacturers 
anticipate no better business than in 
1932, about one-third anticipate better 
business, and the remaining third can 
see no outlook for anything better in 
the com ing year. Summ arizing the 
outlook, it would appear to be the gen­
eral impression that w e are about at 
the bed-rock o f production and con­
sumption and that any change would 
be one for the better rather than for 
the w orse.”

Hydrofl uoric A c id
In the figures released by the Bureau 

of the Census in reporting domestic pro­
duction of acids returns were not given  
for hydrofluoric acid. For 1927 and 
1929 the output was as follow s :

1927 1929*
No. of p lan ts .................................  5 ............
Tons produced..............................  4,596 3,687
Tons lor sale.................................. 3,338 ............
For sale value...............................  $614,125 $561,283

♦Preliminary report.

W hile hydrofluoric acid w as omitted 
in the 1931 returns, the preliminary re­
ports show a production of 1,867 short 
tons o f hydrofluosilicic acid valued at 
$68,379. Some idea o f the hydrofluoric 
acid situation in 1931 may be gained  
from reports to the Bureau o f  M ines 
on fluorspar on hand and consumed at

Larger Distribution of 
Chemicals Forecast

According to reports submitted 
at the meeting o f the Atlantic 
States Shippers Advisory Board, 
held Dec. 15, 1932, car require­
ments for the movement of com­
modities during the first quarter 
o f 1933 indicate a drop of 1.9 per
cent in distribution o f goods for
that period in comparison with 
the actual movement for the first 
quarter o f 1932.

Estimates submitted for the in­
dividual groups include:

Per C ent Per Cent 
Increase Decrease

Chem icals.........................  7 .5  . . . .
Coke......................................................... 8 .8
Fertilizer................................................  10.0
Glass containers..................................  17.0
Hides, leather, and tan ­

ning m aterials..............  6 .0  . . . .
Lime....................... Same
N on-f errous m etals ............................ 2.5
Pain ts, oils and varnishes . . .  8 .6
Paper and pu lp ................  1.2 . . . .
Petroleum . .................. Same
Salt........................................................... 7.1

plants for hydrofluoric acid manufac­
ture, as follow s:

1930 1931
Short Short
Tons Tons

Im ported fluorspar......................  3,643 6,556
Domestic fluorspar 9,834 4,386
Consumed for hydrofluoric acid

and derivatives............ .••••*.•  ̂ 2,600 12,000
In  stock —  hydrofluoric acid 

acid and derivatives.................... 15,000 14,000

Production of N itrogen and Fixed- 
N itrogen Compounds—

1931 and 1929
The'figuree in this table refer to production for sale 

and therefore do not include d a ta  for am ounts made 
and consumed in the same establishments

1931 1929
Total value»........................... $32,503,860 $38,336,799

Ammonia, aqua and liquor:
Pounds (N H 3 co n te n t) .... 18,830,923 30,200,074
Value....................................  $1,031,748 $1,784,212

Ammonia, anhydrous:
Pounds.................................. 127,100,7181173,349,355
V a lu e . .. .................................  $8,043,679 $10,673,234

Ammonium'iodide:
Pounds..."............................. 4,888 7,840
Value ..........................  $25,724 $40,592

Ammonium sulphate:
Pounds.................................. 24,100,732 11,852,867
Value....................................  $263,474 $240,391

Ammonium molybdate:
Pounds........................   24,792
V a l u e . . . . . . ........................  $22,371

Ammonium n itrate : ♦ * 99e ¿nn
Pounds.................................. 20,558,372 >3-225,600
Value..................................... $844,502

O ther ammonium com­
pounds, value.................  $1,680 142

Cyanogen compounds:
Fem c'ferrocyanide (Prus­

sian blue)—
Pounds.............................  3.502,912 4,803,419
Value................................  $1,134,364 $1,446,456

Other cyanides and hydro­
cyanic acid, value  $4,590,336 $6,336,719

N i t r i c  a c i d :
T o n s ,  b a s i s  100 p e r  c e n t . . .  31,385 32,961
V alue....................................  $3,349,099 $3,494,577

N itrous oxide:
G allons.................................  94,607,000 109,812
Value....................................  $922,626 $1,196,392

O ther nitrogen compounds and
gaseous nitrogen, value.. .  $10,595,795 $9.898,626

iN ot including value of ammonia and ammonia 
products made in the coke and manufactured-gas in ­
dustries-
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Moderate Drop in Chemical Prices 

Last Year

W H IL E  net changes in the average 
price for chemicals taken collec­

tively did not indicate any drastic re­
vision during the last year, the market 
was far from being free of disturbing 
factors and the undertone was weak 
throughout the period. D ifferent influ­
ences were at work to undermine price 
stability. Of prime importance was the 
fact that production of numerous selec­
tions was geared too high to harmonize 
with the contraction in consuming 
markets and surplus stocks overhung 
the market with the almost inevitable 
result of encouraging selling pressure. 
In the case of some of the more impor­
tant chemicals, large consumers had 
covered their requirements for the year 
on contracts and the easier price tone 
applied only to trading in the spot 
market. In the latter part of the year 
when contract business for 1933 was in 
order, producers in many cases disre­
garded the open quotations and private 
terms formed the basis of transactions 
between producer and consumer.

Alkali prices were announced at 
figures which represented an advance 
over the previously prevailing prices. 
Contracts were placed, however, at about 
the same levels as in the year before. 
Mineral acids were difficult to sell for 
forward positions and the average price 
level for 1933 deliveries w ill be lower 
than it was for 1932. Bichromates, both 
potash and soda, fell off considerably in 
the tonnage moved in the last two years 
and competition for 1933 business w as 
unusually keen, so keen, in fact, that 
buyers were able to cover needs at prices 
lower than they had been able to obtain 
in a number of years. Production of 
sodium phosphates was maintained at 
a higher level than the consuming 
market warranted and sporadic price

Cliem. & Met. Weighted 
Index of Chemical Prices

B ase =  100 for 1927
T h i s  m o n t h  ........................................  84 .54
L ast month ................................  84.81
Jan uary , 1932 ............................  85.77
Jan uary , 1931 ........    S9.CS

The most im portant price change in
the las t month was a reduction in the 
schedule for white lead. Lead oxides 
also were lowered. An easv tone pre­
vailed for m ineral acids and contracts 
a re  being made on private term s
Chlorine w as moved up in price but 
most consum ers are covered by con­
trac ts . Sodium phosphates have been 
under sales pressure.

cutting was common during the year.
Zinc oxide which had held an un­

changed price course for a long time 
was offered at lower prices over a good 
part of last year, the influence of lower 
production costs and greater competi­
tion from other pigments finally effect­
ing the revision. Producers of white 
lead never have made frequent changes 
in their sales quotations. At the close 
of 1931 a reduction was announced 
and the newly established figure held 
good over the year. In line w ith the 
movement of the metal market, a further 
decline was put into effect at the begin­
ning of this year and probably the new 
figure will be a medium of sales for the 
entire year.

Variations in price movements for 
chemicals and for vegetable oils and 
fats as represented by the average 
monthly weighted indexes o f Chem. &  
M et. are indicated in the follow ing  
table which shows that in both cases 
the average level for 1932 was the 
lowest for the years enumerated:

Vegetable Oils 
Chemicals and Fats

192 3 ...................................... 1 16.91 103.43
192 4......................................  103.88 109.31
192 5......................................  104.41 117.12
192 6......................................  104.42 112.98
192 7......................................  100.00 100.00
192 8..........................................  99.51 96.43
192 9......................................  100.10 97.55
193 0..........................................  95.78 86.62
193 1..........................................  87.61 61.90
193 2..........................................  85.00 43.60

The United States Department of 
Labor index for all commodities showed 
a monthly average o f 100.6 for 1923 
and for 1931 it had declined to a 
monthly average of 73.0. For the first 
11 months of 1932 the average was 65.2.

A  second factor on the general price 
structure of chemicals consisted in the 
lower prices at which raw materials 
could be secured. T his meant a con­
siderable change in cost of turning out 
the finished products and thus chemical 
prices were able to be lowered without 
disturbing the equilibrium between cost 
and margin of profit. In addition to the 
advantage afforded by lower priced raw  
materials, the majority o f manufacturers 
had reduced overhead charges and put 
into effect numerous measures of eco­
nomy which had a direct bearing on 
production costs.

On the other hand, there were price 
adjustments which resulted in bringing  
about higher prices. For instance, price 
cutting had brought sales figures for 
denatured alcohol in 1931 to such low  
levels that the possibility of profit was. 
removed. This situation was rectified

last year with a satisfactory result to 
producers even in the face of a reduced 
volume of business.

Unsettlement in foreign exchange and 
the low rates reached gave an advantage 
to foreign producers w ho were seeking 
to unload surplus offerings in our 
market. Taken as a whole, imported 
chemicals did not figure prominently in 
our trade but where import trade was 
pushed it had a dem oralizing effect on 
domestic values. Sulphate of ammonia 
was typical of the chemicals which were 
brought into this country and gained a 
considerable part of domestic business 
purely because of price advantages. 
Record imports of sulphate not only 
forced down the price for the domestic 
product but also restricted its distribu­
tion. Anti-dumping charges w^ere found 
unwarranted and no satisfactory solution  
was found for overcom ing the handicap 
of depressed foreign currency.

Carbonate of ammonia was another 
item which figured prominently in the 
import trade and which because of the 
prices at w hich it w as offered came 
under official scrutiny because of dump­
ing charges. A  treasury decision ren­
dered in the last two weeks disposed of 
that charge as not justified.

Phosphate rock is another material in 
which importers have scored heavily in 
the last year because of price considera­
tions. This material because of its wide 
use in agriculture is on the F ree List 
and consequently no protection can be 
obtained by the domestic industry 
through the invocation of the flexible 
provisions of the T ariff Act.

The U . S. Court o f Customs and 
Patent Appeals in December offered 
some grounds for encouragement when  
it handed down a decision upholding the 
Treasury Department’s order that in 
1928 barred importation of phosphate 
rock from Morocco on the ground that 
the purchase price to Baltimore brokers 
was less than its foreign market value. 
Morocco, Soviet Russia, Canada, and 
Japan have been mentioned in connec­
tion with the invasion of foreign phos­
phate rock.

Chem. & Met. Weighted 
Index of Prices for 

Oils and Fats
B ase =  100 for 1927

This m on th  ...................................  42.10
L ast m onth .................................  40.27
Jan u ary , 1932 ............................. 47.33
Jan u ary , 1931 .............................  70.65

Values for linseed oil gained appre­
ciably under the influence of sm aller 
prospective seed supplies. Crude co t­
tonseed oil also closed a t  an  -advance 
with a  strong: m ark e t ru ling  in the 
la tte r  p a r t of the  period. Palm  oil 
w as lower during  the m onth and the 
sam e was tru e  fo r coconut, corn, and 
soya bean oils. Tallow and anim al 
fa ts  were lower.
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PRODUCTION-PRO CESS IN D U S T R IES

P R O D U C TIO N -C H E M IC A LS

P R O D U C T IO N -A L L  INDUSTRIES

J a n . Feb. Mar. Apr. May June Ju ly  Aug. Sept. Oct. Nov. Dec. 
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CURRENT
PRICES

T he fo llo w in g  prices refer to round  
lo ts in  the N e w  Y ork  market. W here  
it is the trade custom  to sell f.o.b. 
works, quotations are g iven  on that 
basis and are so designated. Prices are 
corrected to Jan. 14.

Industrial Chemicals

Acetone, drums, lb ..........................
Acid, acetic, 28%, bbl., cw t.........

Glacial 99%, tanks...................
d rs .........................

U. S. P . reagent, c’bys.............
Boric, bbl., lb ..............................
Citric, kegs, lb.............................
Formic, bbl., lb  .................
Gallic, tech., bbl., lb .................
Hydrofluoric ¿0% carb., lb ... . 
Latic, 44%, tech.. light, bbl., lb. 

22%, tech., lignt, bbl., l b . . .
M uriatic, 18° tanks, cw t___
Nitric, 36°, carboys, lb ...........
Oleum, tanks, wks.. to n ...........
Oxalic, crystals, bbl., lb ...........
Phosphoric, tech., c’bys., lb . .  
Sulphuric, 60°, tanks, t o n . . . .
Sulphuric, 66°, tanks, ton........
Tannic, tech., bbl., lb ...............
Tartaric, powd., bbl.,*lb...........
Tungstic, bbl., lb ........................

Alcohol, ethyl, 190 p ’f., bbl., gal.
Alcohol, Butyl, tanks, lb ...............
Alcohol, Amyl..................................

From Pentane, tanks, lb ...........
Denatured, 190 proof...............

No. 1 special dr., gal...........
No. 5, 188 proof, dr., gal___

Alum, ammonia, lump, bbl., l b . .
Chrome, bbl., lb ........................
Potash, lump, bbl., lb ...............

Aluminum sulphate, com., bags,
cw t.......................................

Iron free, bg., cw t................. ..
Aqua ammonia, 26°, drums lb.

tankB, lb.
Ammonia, anhydrous, cyl., l b . .

tanks, lb .. .  
Ammonium carbonate, powd.

tech., casks, lb ........................
Sulphate, wks., cw t...................

Amylacetate tech., tanks, lb., gal.
Antimony Oxide, bbl., lb .............
Arsenic, white, powd., bbl., lb . .

Red, powd., kegs, lb .................
Barium carbonate, bbl., to n . . . .

Chloride, bbl., to n .............
N itrate, cask, lb ..........................

Blanc fixe, dry, bbl., lb ...............
Bleaching powder, f.o.b., wks.,

drums, cwt..............................
Borax, grain, bags, to n ...............
Bromine, cs., lb ..............................
Calcium acetate, bags...................

Arsenate, dr., lb...................
Carbide drums, lb ......................
Chloride, fused, dr., wks., ton. 

. flake, dr., wks.. ton.
Phosphate, bbl., lb ...............

Carbon bisulphide, drums, l b . . .
Tetrachloride drums, lb ...........

Chlorine, liquid, tanks, wks., lb.
Cylinders......................................

Cobalt oxide, cans, lb ....................

Current Price Last M onth L ast Year

.182-.

• 34J—...........
. 3 8 |- ...........
. 0 3 -  .04
.04*- .05
.03 -  .04

1.25 -  1.40 
1.90 -  2.00

.02*- .03 

. 02*- . 02} 

.151- .15*

.05

.11

.08 

.04* 

. 10

. 1 0  -  
1.025-,

. 16 - ,

.07 -  

.04 -  

.09 -  
56.50 -58.00
63.00 -65 .00 

.07{- .07* 

.03*- .04

1.75 -  2.00
40.00 -45 .00  

. 3 6 -  .38
2.50 - ...........

.05*- .061

. 0 5 -  .06
18.00 - ...........
2 1 . 0 0  - ........

.07*- .08

.05 -  

.061- 

.Q1J - .

.05*-

.06

.07

.06
1.25 -  1.35

$0 .1 0  -SO.11 
2.65 -  2.90
8.89 - .........
9.14 -  9.39 
9.64 -  9.89 

.04*- .05

.29 -  

. 10 -  

.50 -  

.06 -  

. 11*- 

.05*- 
1.00  -  1.10 

. 0 5 -  .051
18.50 - ...........

. M -  . 11*

.08*- .09
11.00 -11 .50
15.50 - ...........

. 2 3 -  .35

. 2 0 -  .21
1.40 -  1.50

2'5îl=::::::

.31

.11

.55 

.07 

. 12 

.06

.113

. 182-

.3 4 1 -...........

.3 8 1 -...........

.03 -  ,0-r

.041- .05

. 0 3 -  .04

1.25 -  
1.90 -  
. 02}- 
. 02 !-  
. 15‘-  
.05 - .

1.40 
2 .0 0  

.03 

. 02J 
• 151

. 10 -  . 1!
1 .025-...........

. 16 - ...........

. 0 7 -  .08 

.04 -  .04 ł

. 0 9 -  .10 
56.50 -58 .00  
63.00 -65 .00 

. 07 i — .07J 

.031- .04

1.75 -  2.
40.00 -45. 

.36 -  .
2.50 

.051- ■

.05 -  .
18.00 
21.00  - . . .

.071- 

.05 -  . 
• 06¡- . 
.0165-.. 
.051- ■ 

1.25 -  I.

JO .10 - $ 0 .11
2.40 -  2.65
8. 10  - ..............

8.35 -  8.60 
8.85 -  9.10

•06Î- .07
.331- 
. 10 -  
.50 -  
.06 -  
. 111-  
.051- 

1.00  -  I 10 
. 0 5 -  .051

18.50 -20 .10  
.11 -  .12 
.081- .09

11.00 -11 .50
15.50 - ...........

. 2 3 -  .35

.251- - .2 6
1.40 -  1.50 
2 .5 3 1 -...........

.1 4 3 -...........

.35 

.11 

.55 

.07 

. 12 

.06

.203 ...........

.3 4 } -...........

.3 5 1 -...........

.03 -  .04

.04}- .05

.03 -  .04

1.25 -  1.40 
1.90 -  2.00 
.02’-  .03
. 02}- . 02] 
.15}- .15} 
-0 5 Í - ...........

. 10}- .11
1.10 - ...........
.16  ...........
.06*- .08 
.04 -  .04*
. 0 9 -  .10

56.50 -58 .00  
63.00 -65 .00  

. 0 7 -  .07* 

.031- .04

1.75-
50.00 -: 

.36 -
2 . 0 0  - ,  

.06 -  

.05 -
18.00 -  
21 .00  -

.08 -  

.05 -  

.061- 

. 01*- 

.04 -  
1.35 -

2.00
57.00

.38

.07

.06

.08*

.06

.07

*!Ó¿‘
1.45

Copperas, bgs., f.o.b. w’ks., ton.
Copper carbonate, bbl., lb ...........

Cyanide, tech., bbl., lb ...........
Sulphate, bbl., cw t...................

Cream of ta rta r, bbl., lb ...............
Diethylene glycol, dr., lb ...........
Epsom salt, dom., tech., bbl., cwt.

Imp., tech., bags, cw t.........
Ethyl acetate, drums, lb .........
Formaldehyde, 40%, bbl., lb. 
Furfural, dr., contract, l b . . .  
Fusel oil, crude, drums, ga l..

Refined, dr., ga l.................
Glaubers salt, bags, cw t.........
Glycerine, c.p., drums, extra, lb. 
Lead:

White, basic carbonate, dry
casks, lb....................................

White, basic sulphate, sck., lb.
Red, dry, sck., lb ........................

Lead acetate, white crys., bbl.. lb. 
Lead arsenate, powd., bbl., lb . .
Lime, chem., bulk, to n .................
Ljtharge, pwd., csk, lb .................
Lithopnone, bags, lb ......................
Magnesium carb., tech., bags, lb.
M ethanol, 95%, tanks, ga l...........

97%, tanks, gal......................
Synthetic, tanks, gal..................

Nickel salt, double, bbl., lb .........
Orange mineral, csk., lb ...............
Phosphorus, red, cases, lb .............

Yellow, cases, lb ........................
Potassium bichromate, casks, lb. 

Carbonate,80-85%,calc, csk.,lb
Chlorate, powd., lb ...................
Hydroxide (c’stic potash) dr.,lb.
M uriate, 80% bgs., to n ...........
N itrate, bbl., lb ..........................
Permanganate, drums, lb .........
Prussiate, yellow, casks, l b . . .  

Sal ammoniac, white, casks, l b . .
Salsoda, bbl., cw t............................
Salt cake, bulk, to n ........................
Soda ash, light, 58%, bags, con­

tract, cwt..................................
Dense, bags, cw t.....................

Soda, caustic, 76%, solid, drums.
contract, cw t........................

Acetate, works, bbl., lb .........
Bicarbonate, bbl., cw t.........
Bichromate, casks, lb .............
Bisulphate, bulk, to n .............
Bisulphite, bbl., lb ....................
Chlorate, kegs, lb ........................
Chloride, tech., to n ....................
Cyanide, cases, dom., lb ...........
Fluoride, bbl., lb ........................
Hyposulphite, bbl., lb ...............
M etasilicate, bbl., cw t...............
N jtrate, bags, cw t......................
N itrite, casks, l b ........................
Phosphate, dibasic, bbl., l b . . .
Prussiate. yel. drums, lb ...........
Silicate (40° dr.) wks. cw t___
Sulphide, fused, 60-62%, dr., lb.
Sulphite, eyre., bbl., lb ...........

Sulphur, crude a t mine, bulk, ton
Chloride, dr., lb ..........................
Dioxide, cyl., lb ..........................
Flour, bag. cw t............................

Tin bichloride, bbl., lb ..................
Oxide, bbl., lb ............................
Crystals, bbl., lb ........................

Zinc chloride, gran., bbl., l b . . . .
Carbonate, bbl., lb ....................
Cyanide, dr., lb ..........................
Dust, bbl., lb ...............................
Zinc oxide, lead free, bag, l b . .
5% lead sulphate, bags, lb ___
Sulphate, bbl., cw t....................

C urren t Price j Last M onth L ast Year

13.00 -14 .00 13.00 -1 4 .0 0 13.00 -14 .00
.07 - . 16 .07 -  .16 . 0 7 -  .16
.39 - .44 . 3 9 -  .44 . 3 9 -  .44

3.00 - 3.25 3.00 -  3.25 3.10 -  3.25
.15*- . 16 . 1 6 -  .16* . 201-  -22
. 14 - .16 .14 -  .16 . 1 4 -  .16

1.70 - 2.00 1.70 -  2.00 1.70 -  2.00
1.15 - 1.25 1.15 -  1.25 1 .1 5 -  1.25

09* - .0 9 * -........... .10  - ...........
.06 - .07 .06 -  .07 .06 -  .07
. 10 - .17* .10 -  .17* . 1 0 -  .17*

1.10  — 1.20 1.10  -  1.20 1.10  -  1.20
1.80 - 1.90 1.80 -  1.90 1.80 -  1.90
1 .00 - 1.10 1.00  -  1.10 1.00  -  1.10

. 101- . 10* . 101-  . 10* . 111-  H I

.06 - .  

.05*-. 

.06*-.

. 10 -  

.0 9 * - 

.50 

.05*-. 

.0 4 * - 

.051- 

.33 - .  

.34 

.35*-. 

. 1 1  -  

.09 - .  

.42 -  

.28  -  

.07 -  

.05 -  

.08  -  

.06*- 
37.15 -  

.051- 

. 16 -  

. 18*- 

.04*- 

.90 -
13.00 -

1.20  - .  
1. 22*-.

2.50 -  
.05 -  

1.85 -  
.04*-

14.00 ■ 
.031- 
- 05 J—

12.00 -  
.15}-
• 07*- 

2.40 -  
3.60 -  
1.295-
. 07 i— 
.018- 
. 11*- 
.70 -  
. 021-  
.03 -  

18.00 -  
.0 3 )- 
. 061- 

1.55 -  
nom ,- 
.27*- 
.24 -  
.06*-
• 10*- 
.38 -  
.04*- 
.051- 
.05*-

3.00 -

• II*

.44

.32 

.08 

.05* 

. 08‘ 

.06

' ’ ! 06 
.16* 
.19* 
.05 
.95 

15.00

2.75 
.06

2.00
.05

16.00
.04
.07*

14.75 
.16 
.08

2.50
3.75

’ !Ó¿
.02
.12
.75
.03
.03

.04

.07
3.00

.061

.11

.42

.06

3.25

.06*- 

.06 -  

.061- 

. 10 -  

.09*-
8.50 -

• 05}- 
.04*- 
. 05}- 
.33 -  
.34 -  
.35*- 
. 10*- 
. 09 i— 
.42 -  
.28 -  
.07*- 
.05 - 
.08 - 
.06*-

37.15 - 
.051- 
. 16 - 
. 18*- 
.04*- 
.90 -

13.00 -

1.20
1.22*-.

2.50 - 
.05 -

1.85 - 
.041-

14.00 - 
.031- 
.05Î-

12.00 • 
.15*- 
.07*-

2.40 - 
3.60 - 
1.295 
.071- 
.018
• l l ł -
.70 • 
. 0 2 * -  
.03 ■ 

18.00 - 
-034 
.06*- 

1.55 • 
nom.- 
.27*- 
.24 - 
. 06*
. 10*- 
.41 - 
. 04*- 
.051-
•£5*3.00

.11

.44

.32

.08*

.05*

.08*

.061

” !Ó¿' 
.16* 
. 19 
.05 
.95 

15.00

2.75 
.06 

2.00 
.05 

16.00 
.04 
.07* 

•14.75 
■ . 16 
■ .08
• 2.50
- 3.75

■ ' ‘.08
• . 0 2  
■ . 1 2  

• .75
- .03
■ .031

.04

.07
3.00

.061

.11

.42

.05

-  3.25

.0 6 * - ............

.0 6  - ............

.0 6 } - ............

. 1 0 -  .1 1  

. 1 0 -  .14
8 .5 0  - ............

.0 5 1 - ............

.04* .05

.0 6  -  .06*

.3 3  - ............

.34  - ............

.3 5 * - ............

. 1 0* - .1 1
. 0 9 ł - ............
. 4 2 -  .44
.31 -  .32
.0 8 * -  .09
.0 5 1 -  .06
. 0 8 -  .08* 
.0 6 * -  .061

37 .15  - ............
.0 5 1 -  -06 
. 1 6 -  .16* 
.1 8 * -  .19 
.0 4 * -  .05
. 9 0 -  .95

16.00 -1 8 .0 0

1. 15 - ............
1 .1 7 * - ............

2 .50  -  2 .75  
.0 5  -  .05*

1.85  -  2 .00  
.06  -  .07

14.00 -1 6 .0 0  
.0 3 * -  .04 
.0 5 1 -  -07*

12.00  -1 4 .0 0  
.1 5 * -  .16 
.0 7 * -  .08

2 .4 0  -  2 .50  
3 .6 0  -  3 .75  
1.77 . . . . . . .

.0 7 1 -  .08 
.0265 -  .03

. i n -  .12 

. 7 0 -  .75

.02}- .03

.03 -  .03}
18.00 - • • • • • •

.05 -  .06 

.061- .07
1.55 -  3.00
n o m .-...........
.24} ...........
.2 3 } -.......... ■
.061- .061 
. 10}- .11 
.41 -  .42
.05}- .06
.0 6 5 - ...........
.061 -. —  -- 

3.00 -  3.25

Oils and Fats

Current Price Last M onth L ast Year

Castor oil, No. 3. bbl., lb ...............
Chinawood oil, bbl., lb ..................
Coconut oil, Ceylon, tanks, N. Y. 

lb.................................................

$0 .08 ł-$0 .09  
.05 - . .

$ 0 .08 i-$0 .09
05*-

$0.09*—$0.10 
.07* ...........

03 - 0 3g -...........
Corn oil crude, tanks, (f.o.b.

mill), lb ...............................
Cottonseed oil, crude (f.o.b. mill),

tanks, lb. ...................................
Linseed oil, raw’ car lots, bbl., lb.. 
Palm, Lagos, casks, lb ....................

. 02J -  . . .03 - .03* ...........

03 - 021 .0 3 * -...........
.074- 062- .0 6 7 -...........
.03 - ........... .0 3 } - ........... .0 4 * -...........

04 ...........
Palm Kernel, bbl., lb ...................
Peanut oil, crude, tanks (mill), lb. 
Iiapeseed oil, refined. bbl., g a l.. 
Soyabean, tank (f.o.b. Coast), lb. 
Sulphur (olive foots), bbl., l b . . , .  
Cod, Newfoundland, bbl., g a l.. 
Menhaden, light pressed, bbl., gal. 

Crude, tanks (f.o.b. factory), gal.
Grease, yellow, loose, lb ...............
Oleo stearine, lb ...............................
Red oil, distilled, d.p. bbl., lb ......
Tallow, extra, loose, lb ...............

.0 4 * -...........

.03 - ...........

.31 -  .32

.0 4 * -...........

.0 3 * -...........

.31 -  .32

.0 5 1 -...........

. 0 3 1 - . . . . - -  

. 3 9 -  -41
.......................
.0 4 * -...........04|

. 2 2 -  .24 

. 2 7 -  .28

. 10 - ...........

. 021- ...........
• 0 3 Ï - ...........
.0 6 * -...........
• 021- ...........

. 2 3 -  .26 

.27 -  .28

.0 9 * -...........
• 021- ...........
.0 4 1 -...........
.0 6 1 -...........
. 0 2 | - ...........

•2* ~  '11 . 3 3 -  .34
.20  - ...........
. 02* - ...........
.0 5 * - ...........
.0 7 1 - ...........
. 021- ...........
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Coal-Tar Products

Current Price Last M onth Last Year

Alpha-naphthol, crude, bbl., lb.. 
Refined, bbl., lb ..........................

$0.60 -$0 .65 $0.60 -$ 0 .65 $0.60 -$ 0 6 ?
.80 - .85 .80 - .85 .80 - .85

Alpha-naphthylamine, bbl., lb. . .32 - .34 .32 - .34 .32 - 34
Aniline oil, drums, extra, l b . . . . .14}- .15 .14}- .15 . 14}- 15
Aniline salts, bbl., lb .................... .24 - .25 .24 - 25 .24 - 5?
Benzaldehyde, U.S.P., dr., lb ...  . 1. 1 0 - 1.25 1. 10 -  1.25 1. 10 -  1 25
Benzidine base, bbl., lb ................. .65 - .67 .65 - .67 .65 - 67
Benzoic acid, U .S.P., kgs, lb....... .48 - .52 .48 - 52 .48 - 52
Benzyl chloride, tech., dr., l b . . . . .30 - .35 .30 - .35 .30 - 35
Benzol, 90%, tanks, works, gal. . .20  - .21 .20  - 71 .20  - 71
Beta-naphthol, tech., drums, l b . . .22  - .24 .22  - 24 .22  - 24
Cresol, U. S. P., dr., lb .................... . 10}- .11 . 10}- 11 . 12}- 14
Crcsvlic acid, 97%, dr., wks., gal. .42 - .45 .49 - 5? .54 - 58
Diethylaniline, dr., lb ....................
Dinitrophenol, bbl., lb ...................

.55 - .58 .55 - 58 .55 - 58

.29 - .30 .29 - 30 .29 - 30
Dinitrotoluen, bbl. lb................... . 16 - . 17 .16 - 17 .16 - 17
Dip oil 25% dr., ga l..................... .23 - .25 .23 - 25 .23 - 75
Diphenylamine, bbl., lb ................ .38 - .40 .38 - 40 .38 - 40
II-acid, bbl., lb ................................ .65 - .70 .65 - 70 .65 - 70
Naphthalene, flake, bbl., lb ......... .04*- .05 .04*- 05 .03}- 04}
Nitrobenzene, dr., lb ..................... .08}- .09 .08}- 09 .08}- 10
Para-nitraniline, bbl., lb ............... .51 - .55 .51 - 55 .51 - 55
Para-nitrotoluine, bbl., lb............. .26 - .28 .26 - 78 .29 - 31
Phenol, U.S.P., drums, lb............. .  14 i— .15 . 14}- 15 .14}- 15
Picric acid, bbl., lb......................... .30 - .40 .30 - 40 .30 - 40
Pyridine, dr., gal............................. .90 - .95 .90 - 95 1.50 -  1 80
R-salt, bbl., lb.................................. .40 - .44 .40 - 44 .40 - 44
Resorcinal, tech., kegs, lb ............. .65 - .70 .65 - 70 .70 - 80
Salicylic acid, tech., bbl., lb ........ .40 - .42 .40 - 42 .33 - 35
Solvent naphtha, w.w., tanks, gal. 
Tolidine, bbl., lb ..............................

.26 - . .26 .26

.86  -  

.30 - .
.88 .8 6  -

.30
88 .86  -

.30
88

Xylene, com., tanks, ga l............... .26 - ........... .26 - ........... .26 - ...........

Miscellaneous

Barytes, grd., white, bbl., t o n . . .
Casein, tech., bbl., l b . . . . . ...........
China clay, dom., f.o.b. mine, ton 
Dry colors:

Carbon gas, black (wks.), l b . . .
Prussian blue, bbl., lb ...............
Ultramine blue, bbl., lb ............
Chrome green, bbl., lb ..............
Carmine red, tins, lb .................
Para  toner, lb ..............................
Vermilion, English, bbl., lb.....
Chrome yellow, C. P ., bbl., lb. 

Feldspar, No. I (f.o.b. N.C.), ton 
Graphite, Ceylon, lump, bbl., lb.
Gum copal Congo, bags, lb ...........

Manila, bags, lb ........................
D am ar. Batavia, cases, lb........
Kauri No. 1 cases, lb ..................

Kieselguhr (f.o.b. N.Y.), t o n . . .
Magnesite, calc, to n ......................
Pumice stone, lump, bbl., lb -----

Im ported, casks, lb ....................
Rosin, H., bbl..................................
Turpentine, gal...............................
Shellac, orange, fine, bags, l b . . .  . 

Bleached, bonedry, bags, l b . . .
T. N. bags, lb ...............................

Soapstone (f.o.b. Vt.), bags, ton 
Talc. 200 mesh (f.o.b. Vt.), to n . .

300 mesh (f.o.b Ga.), to n -----
225 mesh (f.o.b. N. Y.), to n ..

Wax, Bayberry, bbl., lb .................
Beeswax, ref., light, l b ...................

Candelilla, bags, lb.....................
Carnuba, No. I , bags, lb ..............
ParafBne, crude

105-110 m.p.. lb ..........................

C urrent Price Last M onth Last Year

$22.00-$25.00 
.07 -  .10}

8 . 0 0  - 2 0 . 0 0

.02*- 

.35  -  

.0 6  -  

.2 6  -
3 .90  -  

.80  -1. 10 -  

. 15 -
6 .5 0  -  

.07  -  

.06  -  

. 16 -  

. 16 -  

.45  -
50 .00  -
40 .00  -  

.05  -  

.03  -
3 .90  -  

.44  -  .20 -  

.18  -  

.0 9 } -
10.00 -
8.00 -
7 .50  -

13.75 -
. 16 -  .20 -  
. I I  -  .22 -

■ . 2 0  
■ .36

.32 

.27
4.50 

.85
1.20
.15}

7.50 
.08} 
.08
. 17 
.16} 
.48 

55.00

.07

.40

.25 

. 19 

. 10 
12.00 
8.50 

10.00

".' 20 
.30

$22.00-$25.00 
. 0 6 -  . 10} 

8 . 0 0  - 2 0 . 0 0

.24

.021 

.35 

.06 • 

.26 • 
3.90 • 

.75 • 
1.25 •
. 16 •

6.50 ■ 
.07 - 
.06 - 
. 16 - 
. 16 - 
.45 -

50.00 -
40.00 -  

.05 -  

.03 -
3.80 -  

.42 -  

.20 -  

. 18 -  

.09}-
10.00 - 
8.00 -
7.50 -  

13.75 -
. 16 -  
. 2 0  -  
. 1 2  -  
. 2 2  -

■ . 20
■ .36
■ .32
• .27

4.50 
.80

1.50
. 16}

7.50 
.08} 
.08
. 17 
. 19 
.48 

55.00

.08

.40

.25 

.19 

. 10 
12.00 
8.50 

10.00

* ; 26*
.30

.24

.031 - .03} I .03}- .04* .03}- .03}

$23.00-$25.00 
.07}- .14

8 . 0 0  - 2 0 . 0 0

.03

.35

.06

.27
5.00 

.75
1.55 

. 16}
6 .50  • 

.07  ■ 

.06  • 

. 16 ■ 

.16  • 

.48 ■
50.00 •
40.00 ■ 

.05 ■ 

.03 ■
3.95 ■ 

.391 

.37 • 

.28 ■ 

. 13 ■
10.00 ■
8 . 0 0  -

7.50 ■ 
13.75 ■

. 16 • 

.25 - 
• 14}- 
.27

- . 2 0
- .36
- .32
- .30
- 5.40 
• .80 
■1.60

. 17
• 7.50
• .08} 
■ .08
■ . 17

: \ i f
•55.00

■' ' !Ó7‘ 
.35

.3 8  
■ .3 0

. 14 
12 .00  

8 .5 0  
11.00
" ! 20 

.27

P rice  C hanges D u rin g  M onth

Advanced 
Chlorine 
Linseed oil 
Rosin 
Turpentine

Declined 
Cream of tartar 
Lead pigments 
Bichromates 
Vegetable oils 
Tallow 
Platinum 
Candelilla wax 
Manganese ore

Ferro-Alloys

Current Price Last M onth Last Year

$200 . 00- ......... $200 . 00- ......... $200 . 00- .........
80.00-85.00 

. 11- .
30.00 -  

Ferromanganese, 78-82%, to n . . . .  
Ferrochrome, 65-70% ......................

68 . 00-  . , ,  
• 0 9 } - . . . .  

25 .0 0 -.........

68 . 00- .........
. JO- 

25. CO-.........
3 1 .0 0 -......... 31 .0 0 -......... 31 .0 0 -.........

.9 4 - 1.00 
2 .60 - 2.80

1.00-  1.10 
3 .05- 3.40

1. 00-  1.10 
3 .15- 3.50Ferrovanadium, 30-40%, lb ............

-  .28

Non-Ferrous Metals

Copper, electrolytic, lb ..............
Aluminum, 96-99%, lb ..............
Antimony, Chin, and Jap., lb .........
Nickel, 99%, lb ............................
Monel metal blocks, lb ..............
Tin, 5-ton lots. Straits, l b ..........
Lead, New York, spot, lb ..........
Zinc, New York, spot, lb ...........
Silver, commercial, oz................
Cadmium, lb ..................................
Bismuth, ton lota, lb ....................
Cobalt, lb ........................................
Magnesium, ingots, 99%, l b . . . .
Platinum , ref., oz...........................
Palladium, ref., oz.........................
Mercury, flask, 751b.....................
Tungsten powder, lb .....................

Current Price Last M onth | Last Year

$0.05 - ...........
.2 2 9 -...........

.28 - ...........

.23 - ...........

.03 - ...........

.0342-.........
■ 251-...........
.55 - ...........
.85 - ...........

2.50 - ...........
.30 - ...........

28.00 - ...........
17.00 -  18.00
48.00 -  49.00 

1.45 -  I

$0 .05}-...........
.2 2 9 -...........
.0 5 } -...........
.35 - ...........
.28 - ...........
. 2 2 1 - ..............
.03 - ...........
.0 3 5 -...........

: i t l
.85 - ...........

2.50 - ...........
.30 - ...........

30.00 - ...........
17.00 -  18.00
48.00 -  49.00 

1.45 - ...........

$0.071-, 
.233-, 
.061-, 
.35 - ,  
.28 - ,  
. 201- ,  
.03}-, 
.0345- 
.30 - ,  
.55 - .

1.50 - .
2.50 - .  

.30 - .
40.00 - .
10.00 -
65.00

21.00
67.00

1.45 - ...........

Ores and Semi-finished Products

Bauxite, crushed, wks., to n .............
Chrome ore, c. f , post, ton ..............
Coke, fdry., f.o b. ovens, to n ..........
Fluorspar, gravel, f.o.b. II ., t o n . ..  
Manganese ore, 50% M n., c.i.f.

Atlantic Ports, u n it......................
M olybdenite, 85% M oSj per lb.

MoSi, N. Y., lb ..............................
Monazite, 6% of ThOj, to n ..,.........
Pyrites, Span, fines, c.i.f., un it—
Rutile, 94-96% TiOj, lb....................
Tungsten, echeelite, 60% WOs 

and over, u n it.............................

C urrent Price Last M onth Last Year

$6.50 -$8 .25  
16.50 -19 .00  
3.25 -  3.75 

17.25 -20 .00

. 19 - ...........

.45 - ...........
60.00 - ...........

.13 - ...........

.10 -  .11
8 .0 0  - 10.00

$6.50 -$8 .25  
16.50 -19 .00  
3.25 -  3.75 

17.25 -20 .00

. 2 3 -  . . .

.45 - ...........
60.00 - ...........

. 13 - ...........

.10 -  .11

$6.50 -$8 .25
17.00 -2 0 .0 0  
3.25 -  3.75

17.25 -20 .00

.25 -  .27

.45 - ...........
60.00 - ...........

. 13 - ...........

. 10 -  .11
7.50 -  9.75 110.50 -12 .00

INDUSTRIAL NOTES

T h e  B r i s t o l  C o m p a n y , W aterbury , 
Conn., has established a  p lan t a t  London, 
England under the nam e of B risto l’s In ­
strum en t Company Limited, incorporated 
under the Companies Act 1929.

A g a s h  R e f i n i n g  Corp. has completed a
10,000 sq.ft. addition to its vegetable oil re ­
finery in Bush Term inal, Brooklyn, N. Y. 
Offices of the corporation have been moved 
from  99 Hudson St., New York to Bush 
Term inal. .

T h e  B r o w n  I n s t r u m e n t  Co., P h ila ­
delphia, Pa., has appointed Nelson E. 
Chance a ssis tan t sales m anager w ith head­
q u a rte rs  a t  Philadelphia. Mr. Chance fo r­
m erly acted a s  d istric t m anager of the 
Houston, Texas office of the company.

A d v a n c e  P r e s s u r e  C a s t i n g s ,  In c ., Brook­
lyn, N. Y ., has appointed a s  sales repre­
sentatives : P . X. Morris, Drexel P ark , P a . ; 
L. E. & L, Sales Engineers, H ighland Park , 
M ich.; W . R. McDonough & Co., Cleveland, 
O hio; B. J . Steelm an, Chicago, I I I .; and 
A .  G. W erner, St. Louis, Mo.

L i n k - B e l t  C o m p a n y ,  Chicago, 111., has 
named M oore-Handley H ardw are Co., B ir­
m ingham , Ala., as d istribu tors of L i n k -  
Belt products in th a t territory .

T h e  P r e s t - O - L i t e  S t o r a g e  B a t t e r y  Co., 
L t d . ,  has installed additional m achinery in 
its p lan t a t  Toronto, C anada and will en ter 
upon the m anufacture  of lead oxides.

L e a c h - L o b a u o i i  L a b o r a t o r i e s ,  I n c . , 
Scio, N. Y., will m anufacture  Industrial

chemicals, specializing in chem icals for 
processing and trea tin g  leather.

V i r g i n i a - C a r o l i n a  C h e m i c a l  C o . has 
closed its offices in New York and tran s­
ferred  the  personnel to  the  offices in B a lti­
more w ith C. F . Sims a s  m anager.

E. I .  d u  P o n t  d e  N e m o u r s  & Co., W il­
mington, Del., has developed a  new dyestuff 
designated as Pontam ine F a s t  Orange 7 R, 
a  direct color slightly  redder th an  P o n ta ­
m ine F a s t Orange ER.

D a v i s o n  C h e m i c a l  Co., Baltim ore, Md., 
has appointed C hester A. Fu lton  d irector of 
sales. Mr. Fu lton  Is a  d irector of the 
Davison company and is presiden t of Its 
subsidiary, the Southern Phosphate  Co.
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NEW
CONSTRUCTION

Where Plants Are Being Built in Process Industries

Proposed 
Work 

and Bids
New England  »125,000
Middle A tlantic  628,000

.......................................  145,000Middle Wrat.  203,000
W ratof Mississippi 100,000
Far W est.................  116,000
C anada.................... 620,000

Total...............  $1,937,000

■This M onth-

Contracts
Awarded

' $75,000 
181,000

' 390,000
178.000
25.000

$849,000

Proposed 
Work 

and Bids 
$1,820,000

4.287.000
8.760.000
2.154.000

41.353.000
12.486.000 
1 1.303,000

1932 Totals—

Contracts 
Awarded 

$395,000
5.856.000
1.182.000
2.468.000
2.795.000 

931,000
  8 ,120,000

$82,163,000 $21,747,000

PROPOSED WORK 
BIDS ASKED

I ®ai?bottr‘l , Mul—Eaton Dikeman P a n e r  C o*

G l S r & J % e 5 fâ l ln4  . Owens Illinois
! ? n s a $  repairs to  its  B lass% lan t atn E v a n £  

openins. ' E s u f n L d * ! ^  ̂ s îo o o ! “ '  t 0 p l a n t ' rc ‘

chased p lan t o l S tandard  P la te  Glass Co 8 m ' 

fiS?epa.rePresented by c ' E ’ FÆ  Washing
a?*»|UI' M1 nnllpoT ts~ iunn S' takes’- bid '’01' 33“? 1! 

$50.000. '  ' E stim ated  cost

M & '^ e n S 4 S S " ‘ -/oLUL% ,̂ U,°-
W a , h i ^ o n ‘CD Crn f m bas? ^  'W oodw ard B ld T

» “ » . w S S f e  Eds«mate8dUS

— Liquified N a tu ra l Gas Corn l° n n  
Earned

sin R apids, W is. 1 an t a t  Nviscon-

Pointe X !fx ^ \T e s fMGontI4 ]E1aSerlCCan ' V “" 
$50,000.trUetiOn °f S P,ant hcr® E8tImaVcos?

Comniissfon^iniuiiap^^inii"3!»8^!,?; ®tehf f y
ass« sussS1̂ -  »
B $ * rir T ter£ o s  A &  CaU? ?ank

W orks, c / i  a rch itect ' h ile  Lea<l *  Color 

Oil^fd^^Loa1Angeles1 C^if °  nl»SUi,0unia' Union

a’S f t S s ^ a g S B s
St.f^?wF Y o?^ an rsm“ ap &  °3° "'est 27th
Estim ated^ cost i sr Ber kel ev Fp*f?,ry—Colgate-Palm olive Peet Co..i~S .500  including equipm ent. S g g y - M t f . .  and K ansas City, M o., p lana to

Je f e ^ ‘ ° & C^ ^ ' “ o . i |e  Peet Co ^
stall! new e a m p rn in t lS  1tat0, ^ m??® L ±n<l  >  E stim ated  cost u f  exceed

Beet S u p ir  F ac to ry— C orporation, c /o  Sim pson 
& M itchell Investm en t Co.. Winnipeg:. M an., Can.. 
P lans the  construction  o f a  beet s u g a r  factory . 
E stim ated  cost 5300,000.

S alt Refining P lan t— Sim pson Oil Co., S im p­
son. Sask. Can.. plans, th e  construction  o f a  sa lt 
refining: p lan t. E stim ated  cost §50,000.

Caustic .Soda A sh P lan t— J ap a n  B cm berg Co.. 
lo k y o , Jap an , p lans construction  o f 150.000 
S'*o s 1(!?ily capacity , caustic  soda ash  p la n t 150.- 
000 kilos daily  capac ity . A ddress U . S. Com­
m ercial A ttache. Halleclc A. B u tts , Tokyo, Japan , 
fo r add itional in fo rm ation .

V egetable Oil P lan t— In tc rn a tio n l V egetable 
Oil Co., Greenville, M iss., p lans a lte ra tio n s  to 
C « n n n n secd sto rage  p lan t. E s tim a ted  cost•pUU.UUU.

A a n a <11 um Oro M ill— U tah  V anadium  Corp.. 
c /o  R. J  Evans. Salt L ake  City. U tah , p lans to 
develop its  m ining p ro p erty  so u th  w est of

nien S 1)’01'1 4 ta h . an<l co n stru c t concentration  m ill. E sim ated  cost $30,000.

W ax P la n t—-Old V icto rian  P roducts , L td.. 
Glencoe, Ont., Can., p lans th e  construction  o f a 
p lan t fo r  the  m an u fac tu re  of w axes and 
polishes. E stim ated  cost $20 ,000.

CONTRACTS AW ARDED

F ertilize r S to rage  B uilding, ctc.— Erio R.K.
«m iti a w  Ncw Y o rk ' P 'an s  by  II.Sm ith, A rch t.. 0.1 Sherm an PI.. Jersey  City.

JA '* orJ to™xe bu ild ing  and equ ipm ent a t  Jer- 
iS i iS 11?: N - J * E stim ated  cost is $28 ,500. Owner 
ouijas oy separa te  con trac ts . Lessee New Jersey 
F e rtilize r and Chem ical Co., Tonnele Ave., J e r­
sey City.

Laboratory'— D. W ortm an. a rch itec t, 116 Lex- 
Y ork, aw arded general con- 

r^v. o *01*t x  *t. Laboratory. 4 7 th  Ave. and
T®land Cit.v. to  P erlm an  & W ort- 

???,?• 19? E a?t ° th  St.. New Y ork, for M ax B 
M iller Co., ;>01 5 th  Ave., New Y ork . E s ti­
m ated cost is $28,000.

Lim e P lan t— L ouisiana Lim e P ro d u cts  Co., c /o  
Gray, A lexandria, La., p lan s  to dc- 

2 pn j ^ .  p roperty  here includ ing  th e  construc- 
inK« Lmc kilns. W ork will be done by  day 
$35 000 separa te  con trac ts. E stim ated  cost

F acto ry— Parafflne  Companies. Inc., 
n ™ * 3 5 ni\* n  S t;,, I?Ian Erancisco, Calif., aw arded 

r /NaflSlition  to linoleum  fac to ry  a t 
T n T  i 7 0 ^ ' T?ai l f ** L indgren-Sw inerton Co.. 
m ofoi 723* XS&iST s t -  O akland. Calif. E s ti­m ated cost $50,000.

9nn rn M inffrnLInIt~ i ra ra thon  Oil Co.. Thom p- 
T ulsa  Okla.. and F o r t W orth . Tex.. 

S57J S* ^ niF ^ l  fo r construction  o f a  cracking  
r n  S ok £ r t  W ortb . T ex., to  M. W . Kellog 
$40 000 ay#* ew Y o rk - E stim ated  cost

■Rnonl1!01 a1-111 ^ f i n i n g  —  A rgentine  G overnm ent.
rnn /̂ .1 A rgen tina , aw arded co n trac t for 

i n *  i i i i t V 1 t  Petroleum  refin ing  p la n t (crack- 
o o W 31''1, A rgentina, to M. W. Kcl- 

i?  snnn  non Bway -  Ncw Y ork. E stim ated  cost 
n8nr : J i f ,? 0  °,r  more. Owner wilL expend S400,- 
im ? ,?nit J:,? nal on reconstruction  o f o th e r c rack ­ing  u n its  in th is  p lan t.

T M fOIo i?  V111̂  i^ 11 Roflnery— Hi-W ay Oil Co..\  Y orkshire Bldg., V ancouver, B. C., 
« S ? I 5 ? i i ? 5 ,ra c t  ^o r construction  17 .500 bbl. 
tim iw f /.i?  « ° /1 8l T0 i new  oil refinery  (now
iriinfnn TJ ■ iru c H?n ) ' V ancouver. B. C„ to  Do- m inion Bridge Co., L td., 275 W est 1st Ave 
Vancouver, B. C.

Charles Knox, Enid, Okla.. w ill 
construct a  refinery fo r th e  m an u fac tu re  of ffaso- 
wni' £  i eating- oils and by-products. W ork 
$250 000 351 la b o r- E stim ated  cost

ollRS i ? i ry7 I TJnion ? n  Co. o l  C aliforn ia, Union 
t n o t  fnr"n™ Calif., aw arded the  con-
tm,  ̂ r ? i f P . F  dis,t,lll-'u ,: s te rilizer a t  W llm ins- 
A w  ? , !"  A C onsolidated Steel Corp.. E astern  

1 Los Ang-eies. E sim ated  cost $28,000.

s tall new e f l i u f f i a i t - t a i# .* 0.  rem 5del and In
Estim ated  coat S I 00,000 P factor>* here

P o in t0 1E a ltirn o n ' ' °Md Pi P a n 'A m e - |C° ' '  „w ?STiers 
filed  p la n s  o n  f l r t t  u n i t  V.f « ? , ? ™ ? 1-' c ,°->- h as 
in jr u n i ts ,  e tc ., \V a -n c rs  P n i i ?  ^ yi,*nc c raek- $500,000. aSuers P o in t, B altim ore, Md.

O rlean s  l i . n t  i 'f e -  V s - A Is llire  O il Co., N ew  
c o n t r i p t ^ w  n  i  N ew  O rlean s , L a ., a w ard ed  
SS! A t  I t i  L i 5?® 1 ,slory- 70 x 140 f t .  b u ild - 
L -1 t „  Ttfo.«n r  P la n t  a t  N ew  Ib e r ia .
Ranir °-n " o r k s  Co., A niericanTraders
$140,000 B llrm m gham , A la. E stim ated  cost
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