
B alance Wheel of Industry

'N E  N E E D  B U T  G L A N C E  
at the recent earnings of chemical com
panies to appreciate the fact that as 
a group of industries they possess a 
marked degree of stability. All through 
the depression they have held to a 
fairly level course, resisting the violent 
swings to panic depths or to specula
tive heights. W herein lies the reason? 
Is it because of a careful management 
that can “ restrict the feast in order to 
eliminate the fam ine” ? O r is it in
herent in the nature of a basic industry 
with a diversified m arket fo r its prod
ucts? T o  some extent it is both, but 
underlying both is the stabilizing influ
ence of a creative technology.

Chemical engineering serves as a 
great balance wheel fo r the process in
dustries. I t  absorbs the surges, com
pensates fo r the slumps, carries on at 
a steady pace. Behind it is the m otivat
ing forces of research, pent-up energy 
in the form  of ideas to be converted 
into new products and processes. 
Ahead is only the resistance of trad i
tion, opposing change yet forced to 
make way fo r scientific progress. 
Achievement in chemical industries is 
not so much the single spectacular feat 
as it is the steady advance in a definite 
direction. I t  is a broad program  and 
plan ra ther than a favorable but tem
porary  tu rn  of fortune.

So in this issue of Chem. &  M et. it 
is our privilege to describe a great p ro
gram of advance that has led to the 
building of a whole new branch of 
chemical industry in America. I t  has 
been judged the outstanding chemical 
engineering achievement of the depres
sion era. I t  affords ample evidence of 
both the creative and stabilizing in
fluences of technology.

IN T H E  D A Y S immediately ahead, 
all industry is going to need more of 
this sort of contribution from  the 

chemical engineer. The program  of 
the industrial recovery is broader than 
any present campaign fo r increasing 
employment and building buying 
power. I t  calls for a re-appraisal of 
motives and objectives and a revam p
ing of the methods and machinery by 
which these are attained. This process 
extends through every function of in
dustry— management, maintenance, 
construction, production, equipment, 
power, control, accounting and sales. 
Each of these receives authoritative 
treatm ent in the series of articles on 
industrial recovery which also feature 
this Chemical Exposition Number.

The whole is presented as timely 
evidence that chemical engineering can 
and will carry on its steady progress to
ward even greater achievement.



The CHEMICAL SHOW

M  O S T  M E N  have 
difficulty in visualizing tha t 
which they have never ex 
perienced. H ence there  is 
the natural desire to  see, to 
com pare and appraise— in 
short, actually to  experi
ence. E ducation through 
the eye is always the most 
effective. W h a t we see is 
more likely to  stick w ith  us 
than w hat we read or hear. 
T his is, of course, prim arily  
the appeal of the industrial 
exhibit o r exposition and 
doubtless accounts fo r its 

popularity in  so m any fields of hum an activ
ity. B ut it seems to us that the Chemical 
Exposition  carries experience a  step fu r
ther. I t  adds the factor of im agination in 
portray ing  the trends in the rapidly chang
ing course of chemical engineering progress. 
I t  is a real look into the fu ture .

T N  T H E  E A R L Y  days of the  Chemical 
X  Show every effort was made to  a ttrac t 
and capitalize the  in terest of the  layman. 
T he chemical industry  was ju s t developing 
in this country and sorely needed the finan
cial and m oral support of the  general pub
lic. B ut as those objectives w ere gradually  
attained, em phasis sh ifted  to  a less num er
ous but m ore attentive audience of technical 
men. T o  them  the E xposition  became a 
p a rt of the ir very livelihood. I t  dealt w ith 
im provem ents in production m ethods and 
m achinery in which they had a  vital interest. 
I t  gave them  the opportunity  to  become ac
quainted not only w ith  the new tools of in 
dustry  but w ith the men responsible fo r their 
development and im provem ent.

I t  is this close relationship between the 
chemical engineer and the equipm ent m anu
fac tu rer tha t the Chemical Show can do m ost 
to prom ote. F o r  m any reasons these two 
com plem entary factors should w ork in  happy 
accord, w ith full recognition of the special-

ized ability and responsibilities of each. T he 
chemical engineer in the p lant m ay know 
m ore about his m anufacturing  process as a 
whole than anyone else, yet it is probable that 
he knows less about each individual step or 
operation than the equipm ent m anufac tu rer 
who has applied him self specifically to  these 
particular problems. A nd there  is also a 
reciprocal value to  the m anufactu rer not 
necessarily m easured in term s of orders or 
inquiries, but in a b e tter understanding  of 
the ways in which his equipm ent or m aterial 
can be of g rea ter service to industry .

WH E N  the F ourteen th  N ational E xp o 
sition of the Chemical Industries opens 

its doors a t the G rand C entral Palace in 
New Y ork  on Dec. 4 it will have behind it 
almost tw enty years of distinguished se r
vice. D uring tha t tim e it has played a 
prom inent p a rt in the solution of m any of 
the problems that have threatened the p rog
ress of the A m erican chemical industry  and 
profession. Now, it comes again a t a p a r
ticularly appropriate tim e. Chemical indus
try , along w ith all other, is slowly em erging 
from  the g reatest struggle in its history. 
T he need fo r the physical tools fo r fu rth e r 
progress w as never m ore urgent. Chemical 
engineers who m ust carry  a heavy burden in 
advancing the process of industrial recovery 
will find much of help and encouragem ent 
in the exhibits of m odern equipm ent fo r in
creasing efficiency and reducing cost. T he 
two and a half years since the last Chemical 
Exposition have been particularly  fru itfu l 
from  the standpoint of new processes and 
new designs fo r im proved equipm ent. The 
next tw o years will be even m ore fru itfu l fo r 
chemical industries if 
these advances in 
technology c a n  b e  
prom ptly and effec
tively translated  into 
profitable operations 
in m o d e  r n plants.
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T
JL HIS FIRST A W A R D  for chem ical engineering achievem ent 

to  be given to a  co m p an y  ra th e r  th a n  to  a n  in d iv id u a l w as 

p lan n ed  as a  recognition of group effort a n d  a tta in m e n t. A s  

an n o u n ced  in C hem : Sc M el. in M a y , 1933, it w as to  be 

a w a rd e d  to  th e co m p an y  in the process industries th a t  through 

th e  effective use of chcm ical engineering in a n y  phase of its a c 

tiv ity  has c o n trib u te d  the m ost to  the in d u stry  a n d  profession 

since J a n u a r y , 1930. A c co rd in g ly  the ^depression achievem ents^ 

of m ore th a n  tw e n ty  com panies w ere carefully  s tu d ie d  by a  

distinguished C o m m ittee  of A w a r d  a n d  o nly  a fte r the com 

petition  h a d  n a rro w e d  to three o u tstan d in g  groups w as th e  

highest rating  given to  th e  C a rb id e  &  C a rb o n  C hem icals C o r

p o ratio n . A s  its m ajo r achievem ent in the building of a  g rea t 

synthetic a lip h a tic  chem icals in d u stry  is described by w o rd  a n d  

picture in  the following pages, th e  re a d e r is con stan tly  rem inded 

of th e  purely  chem ical engineering n a tu re  of this enterprise. 

From  th e  o u tset it has been p la n n e d , o p e ra te d , a n d  m an ag ed  

by m en w ho in fact if n o t in n am e a rc  chcm ical engineers. It is 

a  w o rth y  exam ple of the best th a t  the profession has contrib

u te d  to  th e  a d v a n c e  of A m e ric a n  industry.

Sidney D. K irkpatrick, Secretary 

Committee o f  A w ard.
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V ^ y Y N T H E T IC  aliphatics arc now a significant 
part of American chemical industry. Laboratory curiosities 
have bccome tonnage and tank car chemicals. Entirely new 
products not previously known even to the organic special
ist are being synthesized commercially. N atural hydro
carbons are retailored to fit each industry’s wants. Com
pounds of predetermined properties are custom-built to 
user specifications. A ll these achievements are properly 
credited to the past decade of development by Carbide & 
Carbon Chemicals Corporation. And much of the achieve
ment has culminated during the depression period in new 
compounds, new uses, and new service to industry.

T o  have a complete picture of the effort which culminat
ed in 1920 with the organization of the Carbide & Carbon 
Chemicals Corporation one must go back into pre-war days 
to the researches of D r. George O . Curme, J r .  at the M el
lon Institute, conducted for and in cooperation with some 
of the companies which later became units of the Union 
Carbide and Carbon Corporation.

T his new subsidiary has in the subsequent twelve years 
of progress, become widely recognized and favorably re
garded throughout American chemical industry. I t  now 
affords a list of synthetic aliphatic chemicals unrivaled in 
number or usefulness and manufactured on a scale un
equalled elsewhere in the world.

Almost from the start this company has asked itself simul
taneously two questions: (1 ) W h at can we make from 
these materials? (2 ) W h at can we sell, if we should make 
it?

T w o  separate research organizations have been engaged 
continuously in the answering of these questions. T he one, 
extending from the fundamental organic chemical research 
laboratory through the group engaged in equipment design,
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has investigated the possibilities of m anufacturing new de
rivatives from the hydrocarbon raw materials utilized. T he 
other group, approaching the problem very differently, has 
consistently tried to determine the needs of user industries 
measured either in terms of specific chemicals or of new 
combinations of properties of chemicals. And often the an
swer to the questions of this latter group has been merely 
a definition of wanted properties w ithout initial knowledge 
as to w hat the composition or structure of the compound 
might be.

A  highly skilled, thoroughly scientific management has 
consistently blended together the results of the two groups 
into a practical plant making marketable products with 
properties desired by the customer. Every officer of the 
Corporation is himself a technical man, almost all chemical 
engineers in experience if not originally so trained. An 
outstanding result of this technical leadership has been the 
placing of fundamental research in intimate association with 
the operating plant, w ithout loss of the research objective. 
T hus chemistry was taken to Clendenin, W . Va. in 1920, 
the point of its application. T here research was done along 
side of engineering development and production. Chemical 
engineering economics of the plant thus were ever present, 
a stimulating as well as a guiding influence on the investi
gators. T h e  result was highly successful chemical engineer
ing of the broadest type, a full justification of the novel 
management policy.

D esig n  and erection of plants, together w ith the elimi
nation of initial difficulties and the assuaging of growing 
pains, have been much easier throughout because of the 
intimacy of association maintained between research and 
operating staffs. Oftentimes the chemical engineer respon
sible for early research results has continued w ith the pro
cesses until they were assured operating successes in the 
hands of the plant staff. A  like independence from con
ventional thinking has been achieved in the straight engi
neering work. Here, too, thoroughly grounded chemical 
engineers have been in charge. T hey have had available 
resources of great value in associated companies. I t  is not 
strange, therefore, to find construction of all-welded type, 
as regularly preached by Linde, and a generous use of the 
most modern types of alloy steels, many of them products
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of fundamental research in the affiliated Electro M etal
lurgical Co. However, at no time has mere promotion of 
coordinate developments interfered with sane chemical en
gineering judgm ent within the Chemicals Corporation.

O ften tim es the developments of the new products have 
been the result of the desire to utilize existing byproducts 
of going operations. In  other instances the desire for a 
more complete line of commodities to offer to customers has 
occasioned the development by new manufacturing methods 
of compounds already widely available. But rarely has this 
type of duplication been as significant as was the really 
creative activity in virgin or relatively new fields.

Sales too were placed in the hands of highly trained 
chemists, men who are far more than salesmen. They are 
as welcome in their customers’ offices as any consultant, for 
in fact they assume such advisory relationship with respect 
to the chemical and plant problems in which their new 
materials may be used. Developing new applications of 
advantage to the users is regarded as much their job, aided 
of course by the customers’ service research staff, as is the 
usual selling effort.

T h e  full story of the decade from 1920 to 1929 is too 
long to recount here. I t  suffices at the moment to sum
marize the m ajor results of that decade of effort. These 
results can be compactly pictured in a list of the twelve 
m ajor compounds which were being regularly marketed 
by 1929. These were:

Ethylene G lycol Carbitol
C ellosolve Butyl Carbitol
C ellosolve A cetate Ethylene Chlorhydrin
Butyl C ellosolve Ethylene D ichloride
M ethyl C ellosolve D ich lor Ethyl Ether
D iethylene G lycol Triethanolam ine

In  contrast with the period four years ago, the Corpora
tion now offers a list of not one dozen, but approximately 
five dozen distinct chemical compounds. M ere cataloging 
of them is not interesting. But a consideration of how they 
have come into being, the service which they render to other 
industries, and the function which they serve, has wide im
portance for chemical engineers.

American chemistry has long had available methanol, 
ethyl alcohol, ethyl ether, and acetone, but none of these 
products was made in America by synthetic methods until



C hem ical engineering  
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N ig h t  and day operation  es
sentia l in  m odern chem icals 

production .

the outstanding difficulties. T hey believed that the job 
could be done. An abrupt change in business conditions 
occurred affecting the future of this project. I t  was neces
sary to jump almost w ithout notice from small-scale experi
mentation and drafting room plans immediately into plant 
construction. Confident of the well-balanced ability of its 
design and operating groups, the management appropriated 
the needed funds, authorized the immediate beginning of 
construction, and told their sales force to get busy and 
create a customer clientele. Few process industry manage
ments have ever dared more in a single sudden decision and 
few such decisions have proved as well justified.

T here are operating today in the world perhaps only 
two plants making ethyl alcohol by direct synthetic meth
ods. One of these is a tiny plant operating in northern 
France. T he other is the Carbide & Carbon Chemicals 
plant at South Charleston, capable of making as it stands 
perhaps 10 per cent of the country’s requirements of ethyl 
alcohol. I t  produces this product by a process never before 
used on a commercial scale in the United States. T h e  
product is of outstanding purity, and reputed to be of rela

lately. In  some cases the result was not only new supply 
but also supplies at new lower prices. And in all cases 
price stability, resulting from the enlarged synthetic sup
plies, has facilitated building of new markets and expand
ing old ones in which price variations have been a handicap.

W ith  respect to three of the four compounds, that is all 
except methanol, the Carbide organization pioneered. And 
the methods which that group has used for methanol are 
quite distinct because of the novelty of the raw materials 
employed. A m ajor motive in developing each of these 
four compounds by the company was to provide a complete 
line of organic solvents of the aliphatic series, thus ensuring 
the opportunity to render a full service to customer indus
tries. But other motives were often even more compelling.

A ce to n e , for many years a product of destructive distil
lation of calcium acetate, is utilized on a large scale as an 
absorbent for acetylene by another Carbide subsidiary. 
From time to time the high price or short supply of acetate 
from wood distillation occasioned large and sudden changes 
in the market price of acetone. Fermentation supplies were 
offered with like irregularity. T he result was a burden 
on the purchaser too great to go unnoticed. T he question 
was obvious— “Cannot acetone be synthesized from some 
of the available hydrocarbon raw materials so that we may 
be at least assured of a stable price perhaps even a materi
ally lower price than the average of the past?” T he Chemi
cals Corporation set out to answer this two-part question; 
and the answer to each part was “Yes” .

Synthesis of methanol from carbon monoxide and hydro
gen was not first done even in America by the Carbide or
ganization. But that group was the first to utilize as its 
raw material a byproduct furnace gas, essentially pure car
bon monoxide from the furnaces of an affiliated company. 
P art of this carbon monoxide by catalyzed reaction with 
steam furnished hydrogen for the mixture to be synthe
sized. T he byproduct carbon dioxide became a major 
source of dry ice for the solid carbon dioxide industry. T he 
synthetic methanol, with that made by contemporaries 
using somewhat similar processes, now dominates the 
American market, supplying at times over 80 per cent of 
the total requirement for reagent, solvent, anti-freeze, and 
other industrial uses. W ithou t it much of the present use 
of methanol would be impossible as wood distillation today 
far from suffices to supply active demands. And the syn
thetic product is, of course, of much higher purity, hence 
better suited to many of the applications.

A significant feature of the Carbide management can 
be noted in the methanol development. T h e  Chemicals 
Corporation and its affiliate, Electro M etallurgical Co., 
had long been investigating these questions. T hey under
stood the basic science involved. They recognized clearly
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is more logical than to have ether as one of the solvents 
offered to the customer along with the other widely used 
aliphatic solvents of wide-spread every day demand ? And 
this ethyl ether is today available at a new stabilized low 
price, independent of ethyl alcohol prices, and guaranteed 
consistently of extremely high purity. This availability 
even in tank-car lots of U SP specification quality gaye 
prospective users an assurance that large-scale extraction 
and processing systems needing ether could be undertaken 
without risk of interrupted supply.

T he solvent user, especially in the fields of colors, plas
tics, and lacquers, recognizes fine distinctions between 
closely related products. He must have accurately con
trollable properties in his solvents, his thinners, his plasti- 
cizers, and in the other constituents of closely controlled 
complicated operation. Even such remote considerations 
as the atmospheric humidity at the time of use of the 
lacquers must be considered in the selection of some of the 
constituents. And scores of other like precautions impose 
heavy burdens on technical managements engaged in these 
types of manufacture and marketing. T o  these groups of 
users the availability of a multitude of new organic com
pounds, varying step by step from the simpler to the more 
complex, was a Godsend. I t  became possible to prescribe 
wanted combinations of boiling range, dry point, odor, 
specific gravity, fluidity, and other physical characteristics.

L e t  the would-be customer draw such a specification 
merely as to wanted properties and it became the job of 
the customers’ service laboratory to meet them. This meant 
that the methyl, ethyl, propyl, butyl, and higher saturated 
alkyl esters were all in demand. Not only acetates and 
butyrates were available; higher acid esters also could be 
used. There were also more complex types to be consid
ered, the chlorhydrins and the define oxides.

T he customer was not compelled to look in an elaborate 
catalog in the hope that he might find there the desired 
combination of properties. Instead he wrote them in a

tively low cost even when compared with fermentation 
alcohol made from cheap molasses.

T h e  manufacture of synthetic ethyl alcohol was a logical 
part of the South Charleston development as a means for 
full utilization of the large quantities of ethylene which 
could be made at relatively low cost in the processes of 
hydrocarbon cracking practiced there. T hus the making 
of the alcohol was almost equally inspired by the desire for 
a supply to be used by the company itself, a desire for a 
full line of solvents to offer the customer, and a desire for 
completely balanced utilization of hydrocarbons being 
made as the basic starting material for the entire South 
Charleston chemical enterprise.

E thyl ether is made by this Corporation inevitably at 
one stage of its chemical processing. W h at is more logical 
than that ether once available should be sold, rather than 
all re-processed into other chemicals? Furthermore, what
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1925. Successful com mercial production* of C ellosolve (ethylene  
glycol m onoethyl ether), ethane, ethylene, ethylene chlorhydrin  
(4 0 % ), ethylene dichloride, ethylene glycol, isobutane, methane, 
propane, Pyrofax.

1927. C ellosolve acetate first announced.

1928. Butane, Carbitol (d iethylene glycol monoethyl ether), 
butyl Carbitol (d iethylene glycol monobutyl ether), butyl C ello
solve (ethylene glycol monobutyl eth er), diethylene glycol, tri- 
ethanolam ine.

1929. Acetone, butylene, carbon d ioxide, dichlorethyl ether, 
dioxan, ethylene oxide, isopropanol, m ethyl C ellosolve, propylene, 
v in y l chloride.

1930. Carboxide, ethyl alcohol, ethyl ether, isopropyl ether, 
m ethyl alcohol, V inylite resins.

1931. Butyl acetate, butyl alcohol, butyraldehyde, "propylene 
chlorhydrin, propylene dichloride, propylene g lycol, propylene 
oxide.

1932. A cetoacetanilid , diethyl sulphate, d iethanolam ine, mono- 
ethanolam ine, ethyl acetate, ethyl acetoacetate, m ethyl acetate.

1933. A cetic anhydride, butyric acid, dipropyl ketone, ethylene  
chlorhydrin (anhydrous), isopropyl acetate, m ethyl am yl alcohol, 
m ethyl amyl acetate, m ethyl isobutyl ketone.

* Precise dates for commercial production cannot alw ays be indicated, as 
oftentimes development was progressive from the test rube, through large glass 
apparatus, to semi-works scale, to drum lots or tank car by gradual steps. 
T h e dates given above, therefore, indicate only the approximate time at which  
commercial culmination of development had been reached with respect to the 
various chemicals or groups of chemicals.

letter saying, “ Please send me a can of something that will 
behave thus.” N ot always by return mail, but most often 
quite promptly, it would come back not merely a chemical 
description of the wanted compound, but also a sample for 
test to determine the usefulness. A significant part of the 
whole nitrocellulose-plastic industry was based on the avail
ability of compounds of these manifold types. And several 
other less obviously chemical enterprises depend on the 
several new series of aliphatics.

W ith  the availability of each new compound there, of 
course, came the question “ H ow  much can we sell? And 
where?” A  study of this problem also was a job for the 
customers’ research group aided by the central sales man
agement. And throughout the entire staff was the expe
rienced chemist and competent chemical engineer who 
worked on the problem. No selling merely to make a sale 
sufficed. T h e  selling had to render a real service on which 
permanently good trade relations might be built. N aturally 
there have been relatively few occasions for backing up and 
reconsidering when this spirit of sincere cooperation has 
prevailed between producer and user. One such instance 
seems worthy of note, however, for it emphasizes a m atter 
of public interest.

A  number of years ago the research laboratory developed 
a product that might be substituted for ethyl alcohol in the 
making of flavors, extracts, essences, and the like. I t  was 
christened “Flavorol.” I t  seemed to have all the desirable 
properties and was an exceedingly good solvent. But m ar
keting was not allowed to begin at once. T h e  management 
knew this product was to go into many cosmetics, phar
maceuticals, or even foods. Its  physiological properties were



Evaporation. Chem ical engineering unit opera
tion  com mon to so many chem ical processes.

investigated by the Corporation with the use of thoroughly 
competent toxicologists and physiological chemists engaged 
specifically for this purpose. T he result must have been 
something of a shock to the management. The product was-, 
so good a solvent that it dissolved material from the stom
ach and intestinal linings undesirably. No attempt was 
ever made to market the product for these uses. There was 
no hubbub of official control.

“Flavorol” seemed doomed to suffer untimely demise. 
B ut a compound of these valuable properties certainly 
ought to be useful, so the research executives reasoned. 
T hey tried it out in new fields, where internal consumption 
is not contemplated and the degree of toxicity noted is no 
greater than that of other accepted chemicals. I t  became 
necessary to re-christen the child of the laboratories. And 
under its new name, it is today widely known as “Cello
solve.” I t  is the most potent and widely used of the 
cellulose nitrate solvents, a necessity for modern plastic 
making in many of its subdivisions. Research, seemingly 
unsuccessful, by more research has become a tremendous 
success.

In  a number of cases quite novel applications of new 
synthetics have been suggested. I t  was discovered, for 
example, that the dormant period of bulbs and seeds could 
be materially changed and the rate of sprouting controlled 
by the use of certain of the new derivatives. Ethylene 
chlorhydrin, ethyl dichloride, and a number of other ethyl
ene derivatives were shown to have significant influence, 
indicating a new type of biochemical control of potential 
importance to the commercial greenhouse, perhaps even 
to the farmer.
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Industrial applications of importance included the mak
ing of nit'roglvcols for dynamites which retained their sensi
tivity at temperatures much lower than are safe for use 
with glycerine dynamites. A large new area of effective 
and safe use was therefore opened. For permissible explo
sives to be used in coal mining, other Carbide products 
have proved their worth. Electrical condenser manufac
ture now frequently depends upon glycol pastes made from 
ethylene glycol for results not hitherto obtainable. And the 
justly famous Ethyl gasoline depends as much on ethylene 
dichloride for producing the anti-knock fluid as it does 
on the bromide, although the latter has usually been the 
chemical in the spotlight.

For selective solvent treatment of lubricating oils, di- 
chlorethyl ether, under the trade name Chlorex, has 
enabled the making of a new sludge-free type of auto
motive lubricant. This was sold first as “ Isovis-D” , a 
product of Standard Oil Co. (Ind iana). In numerous 
other fields the selective solvent properties have contributed 
materially to new or improved product development.

Industrial fumigation has become an increasingly impor
tant art as food manufacture has passed from a simple 
kitchen industry to the large-scale plant. Ethylene oxide,
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used alone in a concentration of about one pound, per thou
sand cu.ft. of storage space, will at ordinary temperatures 
destroy such insects as weevils, beetles, moths, even includ
ing the housewife’s perennial enemy, the clothes moth.

N ot a few industrial developments have become possible 
with the present supplies of pure hydrocarbons available 
from the Carbide organization. One may now secure from 
that group methane, ethane, propane, butane, and many of 
the higher derivatives in almost 100 per cent purity. An 
equally interesting group is provided in the supply of ethyl
ene, propylene, and their longer-chained unsaturated rela
tives. Industrially the greatest of these developments so far 
has been Pyrofax. This was a pioneer bottled hydrocarbon 
among the liquefiable hydrocarbon fuel gases for household 
use beyond the city gas mains. Here a large measure of the 
success has come from the Corporation’s long experience 
and chemical engineering skill in the handling of liquefiable 
gases during storage, transportation and use.

Very recent developments of this organization have been 
no less interesting and are no less promising than their 
predecessors. Butyl alcohol and butyl acetate, among the 
outstanding contributions of 1932, now find a close rela
tive, butyric acid, in the commercial family. Because of its 
commercial availability in a pure form, two possibilities are

suggested, of cellulose butyrate for plastic use and of ethyl 
butyrate as a flavor. In this field, of course, these butyl 
derivatives supplement, and in some cases supplant, be
cause of high purity, like chemicals previously made by 
fermentation. .

T he desire for other ketone-type solvents has been rec
ognized for sometime. Very recently there have been an
nounced Hexone, methyl isobutyl ketone, and butyrone, 
dipropyl ketone. These are two of the new group of 
medium-boiling solvents made available in tank-car quan
tities. Hexone is a good solvent for gums and resins and 
has high blush resistance. Because of this solvent power, 
its dilution ratio appears distinctly higher than earlier com
pounds, making possible lacquers of higher nitrocellulose 
content without increasing viscosity.

A like development has gone on in the field of alcohols 
and aldehydes, derivatives of multi-carbon hydrocarbons. 
New octyl compounds are soon to be offered. These deriva
tives will be 2ethyl-hexanol and the corresponding 2cthyl- 
hexanal. If  there be need for the like derivatives of the 
other higher hydrocarbons, either of the saturated or un
saturated series, seemingly they can be made on demand.

Possibly the newest spectacular development of this 
group has been in the field of the Vinylite resins. As an 
evidence of the real commercial possibility in this direction, 
visitors at A Century of Progress in Chicago saw an entire 
bungalow with floors, wall finish, even the complete trim 
and doors, made of this interesting new plastic resin. Ad
mittedly, not all of these products are fully commercialized 
as yet. But it is evident that they can be so made.

T he resins, which result from polymerization of vinyl 
compounds, have been known for many years. But com
mercial development has awaited production of resins with 
the appropriate physical properties. W hen pure these resins 
are colorless, odorless, tasteless, transparent, and non-flam- 
mable thermoplastics; but they may be colored with dyes 
or pigments and given any degree of opacity by incorpora
tion of fillers. Modified with appropriate plasticizers, they 
can be molded, sheeted, extruded, and otherwise shaped at 
will. They are highly resistant chemically to all acids, 
except glacial acetic and phenol, and to all alkalis. They 
are, of course, susceptible to thermal attack, as they retain 
their thermoplastic property after forming.
A  wide variety of applications has already been demon

strated. Some of them are suitable for dentures; others 
have been used for large cast pieces weighing as much as 
150 lb. and as large as 2 1 / 2  by 8 ft. in surface area. T he 
resins dissolved in ketonic. solvents arc used to impregnate 
porous media, such as paper or textiles, which after drying 
may then be applied by hot pressing for surfacing of various 
objects. They may form the basis of lacquers, in which no 
cellulose ester or other resin is necessary, and will spread as 
a tough, stable, chemically resistant, protective coating. A t 
present limited applications are being made commercially 
w ith the restricted supplies already available. Larger usage 
is under consideration, always of course w ith the economic 
as well as the chemical aspects clearly in mind.

C a rb id e 's  n e w  resea rch  
and developm ental labora

tories.



A n  E D IT O R IA L

T h e C ase  fo r  

M O D E R N IZ A  T IO N

„N T H E  M ID S T  of the frenzied economics 
of 1933, the w ork of generations is being com pressed into 
a few  short m onths in an a ttem pt to set a righ t the ills 
that afflict society. W ith  m any of the recognized priu- 
ciples failing us, today’s dem and is fo r experim ent and 
for side trips along unfam iliar paths. I t  is hardly su r
prising, therefore , that the obvious— though fallacious 
— solution fo r the problem of putting  people back to 
w ork should be to declare a holiday on mechanization. 
If machines create unem ploym ent ban them, or at least 
carry  the ir efficiency no fa r th e r : so the refra in  goes.

Even certain  officials of N R A  fell into the pit of 
standstillism  in the earlier days of the New Deal, but, 
fortunately, this sort of th inking is no longer in favor 
in W ashington. In  fact, the Recovery A dm inistration 
is now m arshalling its forces fo r a drive to accelerate 
the purchase of so-called durable or capital goods. 
Poin ting  out that this has been a capital-goods depres
sion ; that employment in these industries fell some 59 
per cent from  1929 to 1932 and wages, 72 per cen t; and 
that fo r every capital-goods w orker returned to the 
payroll, th ree  w orkers in o ther industries can be re 
employed, the N R A  is now putting  the rehabilitation 
of the capital-goods industries up to the nation as a 
patriotic duty.

B U T  there is m ore than patriotism  involved in the 
m odernization which is the other side of the capital- 
goods rehabilitation picture. T here is increased re tu rn  
fo r the users of capital goods. T here  is life fo r the 
construction industries and for the builders of the tools 
of production. O n the one hand revived activity in this 
field will mean that the wages earned by capital-goods 
employees will re tu rn  to the avenues of consumption 
through purchase of consum er goods. O n the other 
hand it will mean that producers whose costs have been 
increased by the codes can recover a part, perhaps all 
of the increase, through g reater production efficiency. 
I f  there is any one means of putting  the system into

balance again, that means is surely the one of re- 
employing those people who now m ust depend fo r sub
sistence on the donations— direct or through taxes— of 
others. As long as incomes m ust so largely be shared 
w ithout equivalent production, there is not the faintest 
hope of adjustm ent to normal conditions.

N E V E R T H E L E S S , under the New Deal, it is gener
ally supposed to be anathem a to talk of labor saving. In 
creased efficiency is all very well, but “labor saving,” no. 
This inconsistency, of course, has no economic justifi
cation, but it has plenty of adherents. There have been 
code-makers, fo r example, who attem pted to w rite 
standstill agreem ents into their rules of fair play, ban
ning the installation of new m achinery; not alone new 
capacity, but also replacements. The theory was not 
so much that employment would be created thereby, but 
that capital would be saved. W hat these code-makers 
forgot was that it is not savings but money in circula
tion that creates sa les; and that the perpetuation of high 
cost in one industry means increased competition from 
another and a lowering of living standards and of 
purchasing power that can by no means benefit the 
laggards.

From  the viewpoint of a single industry, then, failure 
to m odernize means the standardization of high cost 
and low consumption. F rom  the standpoint of society 
the result is identical, but being all inclusive is even 
more disastrous. G ranting that the immediate effect 
of modernization in an industry may be some tem porary 
decrease in employment in that industry, it is neverthe
less true  that in the past the ultim ate effect has generally 
been the reverse; for with decreasing prices, an increas
ing demand has-been found to exist for most commodi
ties. Consumption is inherent in production, as effect 
and cau se ; for it creates its own purchasing power.

Furtherm ore, except in the case of certain commodi
ties, such as food, the theory of limited demand becomes 
untenable to anyone who will stop to consider whether
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two pairs of shoes or one overcoat constitutes the lim it 
of his personal capacity to  consume.

T hus it is evident tha t the preservation  of inefficiency 
benefits nobody: certainly not society, for it has fewer 
goods fo r its use than it m ight have. C ertainly not in
dustry, fo r in m aking' few er goods than it m ight, it 
can retain  the value equivalent of few er as its profit. 
C ertainly not the consumer, fo r he loses both coming 
and going: on the one hand as a producer, on the other 
as a m ember of society.

W ithou t attem pting to belabor the issue, we are  per
haps justified in one fu rth e r dem onstration of th is all- 
im portant principle of the need fo r continuous m oderni
zation. In  the maze of money, credit, debt, exchange, 
gold standards and what-not, w ith which we have clut
tered  our fundam ental aims, it is easy to lose sight of 
the basic simplicity of hum an activities. A t bottom, we 
are concerned w ith but tw o economic pursu its : the  p ro 
duction and consum ption of goods and of services. The 
la tter are  clearly subsidiary, to be paid fo r in large 
p a rt by the form er, fo r  production supplies subsistence.

I t  follows, then, tha t p rosperity  consists in the  p ro 
duction and consum ption of relatively large quantities 
of goods and services and that higher standards of 
living hinge on the ability so to produce and consume, 
w ith ample leisure fo r the la tte r process. A s a second 
corollary, it is apparent that a prerequisite to  prosperity  
is increased production efficiency, whereby m anufac
tu re  becomes so productive that few er producers are 
needed and m ore goods are  available fo r the paym ent 
of services. M ore goods, m ore services, shorter w ork
ing hours, m ore le isure: these are  the ingredients from  
which higher standards are compounded. T he process 
is capable of alm ost endless expansion, lim ited only by 
the economic rate  a t w hich irreplaceable raw  m aterials 
should be consumed.

B ut to come back to earth  from  cosmic generalities, 
let us forestall a hoary argum ent th a t is often  advanced 
by the "status quotians.” I t  is adm itted here and now 
that the m odernization of all units in any branch o f 
industry would be of d irect benefit to none of the  p a r
ticipants except in so fa r  as the benefits w ere reflected 
back from  society in larger consum ption. I t  is granted  
that competitive advantages would be lost and th a t some 
uneconomic replacem ent would doubtless take place. 
But such a situation is not a factor in actuality : it is 
too much to hope th a t there would be no laggards. C er
tain units, in the scheme of th ings, are bound to be 
progressive, others not. T he econom ist’s “m arg inal” 
producer is always w ith us and it is because of him 
that larger than average rew ards are  w aiting fo r those 
who are far-sighted enough to  see w herein th e ir in terest 
lies.

A n d  there are o ther concrete phrases in this business 
of getting ready fo r the recovery. O ne is the fact tha t 
price, as the criterion of com petition, has been de
emphasized. Quality, as the chief rem aining variable, 
has come to  the fore. Q uality  m eans higher efficiency 
in plant and equipment, im provem ent in the m ethods of 
management and in personnel. H ow  are w e going to 
go a fte r these things in the face of depression-scarred 
exchequers? H ow  shall we know w hen and w here 
m odernization is justified? H ow  im prove plant, pow er 
services, instrum ents, equipm ent, d istribution and  fac
tual tools? T he program  is enorm ous, the pages th a t 
follow merely a start, but if they accomplish one thing, 
they will have served their purpose : to  drive home the 
single outstanding fact in industrial recovery, tha t 
m odernization and m odernization alone can answ er the 
demands for lower costs and higher quality that exist 
today a fte r four lean years of fam ine.

W H A T  A B O U T  
T H I S  P R O C E S S ?

N e v e r  h a s  th e r e  b e e n  
a  t im e  ic h e n  m o r e  
d e p e n d e d  o n  th e  
c o n t in u in g  a d v a n c e  
o f  c h e m ic a l  e n g i
n e e r in g  te c h n o lo g y !  
A'cic p r o c e s se s , n e w  
p r o d u c ts ,  n e w  m a r 
k e ts  a rc  th e  o r d e r  o f  
th e  d a y . T h e r e  is n ’t 
a  p la c e  in  y o u r  p la n t  
th a t  y o u  ca n  a f fo r d  
to  o v e r lo o k  in  y o u r  
m o d e r n iz a t io n  p r o 
g r a m .

r
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By L. C. MORROW
E d ito r , F a c to ry  M an a g em en t 
a n d  M ain ten an ce

M A N A  G E M E N T  

N o w  F a c e s  N ew  

R e s p o n s ib il i t ie s

. j R : E C O V E R Y  m eans th a t people are going to 
w ork  again. B u t they are no t ju s t picking up w here 
they left off, each person in  his old job, and they are 
going to w ork  under quite d ifferent conditions. So 
m anagem ent has new problem s to solve in  preparing, 
organizing, and directing the efforts of these people.

Em ployee tra in ing  is a problem . People m ust know 
how to w ork  efficiently to earn  the ir higher pay. U sually 
it is best th a t they be taught. Few  people a re  good 
teachers; those few m ust be selected from  the founda
tion  personnel by m anagem ent.

K now ing how to w ork  efficiently, the employee m ust 
be directed in the application of his knowledge. T here  
m ust be someone to  supervise him — supervisor, fo re 
m an, gang  boss, straw  boss, leader. In  itself, the selec
tion of the forces o f supervision, the m inor executives, 
is a job  fo r  m anagem ent. T he num ber of people in
cluded in  th is category is grow ing. F o u r 6-hour sh ifts 
require  m ore m inor executives than  do th ree  8-hour, 
o r  tw o 12-hour shifts. I t  is usual practice to prom ote 
from  the ranks— a trem endous good-will builder.

F rom  the m om ent he rings in on the first day the 
employee m ust be paid. F irs t, the learning w age; how 
long shall the tra in ing  period be? T hen  the m inim um  
w ag e ; that, of course, is fixed. B u t if he is to  advance 
to a  job  of skill? A nd w hen he does, how  much to  pay 
him ? W h at to  pay the m an of experience who comes 
in as a  skilled w orker?  W h at differentials to m aintain? 
H ow  regulate incentive, bonus, and  piece rates in the 
in terest of labor costs consistent w ith  com petitive posi
tion in selling the p roduct?  Paying  the w orker is, 
indeed, one of m anagem ent’s problems.

O f course the w ork m ust be done in safety. G reen 
hands are  big risks. So are  people who have not w orked 
fo r a long time, even though they have been well fed. 
B u t if  u ndernourished 'o r in poor health, they are  a still 
bigger risk. A ccidents, illness, absenteeism  are  costly; 
th e ir  prevention is a  problem  of m anagem ent.

A ttitude  cuts much ice. A  m an may resent a machine

all the tim e he operates it, th inking about how m any 
m ore men would be w orking if it w eren’t  in existence. 
Silly to th ink  tha t w a y ; maybe some well-directed edu
cational w ork would set him straight. M anagem ent’s 
problem  to show him  it’s the m achine rthat pays the wage.

A  p a rt of the educational p rogram  should be a defi
nite a ttem pt to show the w orker tha t successful selling 
begins in  the plant— w ith him. M any tim es he can pu t 
in or leave out q u a lity ; he can run  up unnecessary labor 
cost, w aste m aterial, depreciate equ ipm ent; fail to  con
tribu te  his share tow ard short-cuts in  m anufacture.

Likewise he m ay be caused to  understand  tha t his real 
com petition exists— not in the m anagem ent of his plant, 
o r in his fellow w orkers— but in  w orkers like him self in 
com petitive plants. I f  those other w orkm en do put in 
the quality, do keep the costs down, their p lant is in a 
b etter com petitive position, has a better chance of m ain
taining jobs. In  short, any w orker giving less than  his 
best to  his em ployer is playing into the hands of h is 
em ployer’s com petitor.

T h e  am ount of w ork  th a t an employee can do in  a 
given unit of tim e depends partly  upon his own efforts, 
but also partly  upon the tools provided fo r  him and the 
positioning of those tools. O rd inarily  the boss can see 
tha t his m en keep up to speed, and th a t they exert the 
correct am ount o f physical strength . B ut, unless spe
cially trained, the bosses are not likely to know  all th a t 
can be done to  elim inate lost motion. M anagem ent can 
tra in  the boss by supplying such tools as tim e-and- 
m otion study  and process charts. T h e ir proper use will 
let neither the w orker no r the product indulge in too 
much lost m otion or aimless wandering.

Forem en them selves are a problem. T hey  are  close 
to the w orkers, a re  the m ost d irect influence in bring
ing about the new executive control required  by 
the “N ew  D eal.” T hey  know  w hat the top executives 
have to  know — th a t is, w hat’s on the w orker’s m ind. 
A s an individual the w orker thinks along certain  lines. 
I f  he becomes a union m an, his th inking is likely to
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change; it takes on the characteristics of the collective 
mind. To deal w ith tha t offers problem s all its own. 
Forem en m ust not be “ forgotten m en” as to either 
train ing  or salary.

W hen  m anagem ent knows w hat’s on the w orker’s 
mind, it knows w hether or not he is satisfied as to 
hours, place of work, heat, light, food, red tape, pay ; 
how he feels about unions, piece rates, bonus. I f  it is 
im portant fo r m anagem ent to  know all that, it is also 
im portant th a t the w orker know w hat’s on m anage
m ent’s mind. W h at is m anagem ent’s a ttitude tow ard 
labor? Is it running the business so that the w orker 
is reasonably sure of his job? Is it keeping abreast of 
com petition? In  short, is it fa ir and efficient? T he 
W orks Council has been know n to dissem inate th is in
form ation sa tisfac to rily ; so have company publications, 
or house o rgans; so have m ass meetings, a t which the 
top executive or some representative lays the cards on 
the table.

H ow  m uch pay he can get is always on the w orker’s 
mind, which means tha t the same subject m ust be on 
m anagem ent’s mind. M inim um  rates of pay cannot 
be m axim um  rates. T here always have been differen
tials in pay in proportion to skill required. T he closer 
w e come to elim inating these differentials, the m ore 
d isgruntled  the skilled w orker becomes. T here  already 
is dissatisfaction in some instances w here the skilled 
man has had a raise of only 5 or 10 per cent against 
the unskilled raise of 20 or so.

U nskilled labor in itself offers difficulties. M inim um  
rates may vary in the same town, even in the sam e plant 
for the unskilled laborer employed in different indus
tries. T h is condition probably will result in a settling 
down so that the least w orthy, or the least fo rtunate  
will grav ita te  to the ranks w ith lowest pay. B ut, if there 
is anything like a shortage of unskilled labor in a com 
m unity it will tend to fix the highest ra te  in tha t com 
m unity as the one rate. In  the same way, if  two rates 
of pay are  authorized in the same plant, the same ten 
dencies will prevail.

W H E N  incentive system s are  used (usually  in con
nection w ith  skilled or sem i-skilled la b o r ) , good m anage
m ent will be careful. I f  operators are given tasks on 
w hich the rates are too low, they will simply take things 
easy and accept m inim um  wage allowances. I f  rates are 
set too high, the com pany pays unearned bonuses, which 
is bad fo r net profit.

In  all of the problem s m entioned labor plays a part. 
T hey are the m ost pressing, a re  intensified by the new 
provisions under which industry  m ust operate today. 
T here are  other problem s in which labor has no part. 
Cost control is one of them . Codes tend to  make 
statistics obligatory. I f  a plant becomes the subject 
o f com plaint w ithin its own industry, the burden of 
proof will be its own responsibility. I t  is reported  that 
m anufacturers upon whom fines have been imposed for 
lack of code conform ity have learned that oral sta te
ments, unsupported by clear records, do not go. B e
cause m ost codes declare against selling below cost, 
records of cost, and therefo re  cost control, are  vital. 
O f course the control of cost, and  the cost recording 
system th a t m ust be a part of it, always have been 
indispensable to  the plant tha t knows w here it is g o in g ;
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it ju s t happens tha t some of them  failed to believe it 
was so, got along somehow, often by plain luck.

A nother of m anagem ent’s problem s is the cost of 
power. A s other costs tend  to  become fixed, the im 
portance of any revisable costs increases. A nd the 
cost of pow er is revisable dow nw ard in m any instances, 
both in generation and transm ission. In  m ost plants 
the cost of buying or m aking pow er and applying it 
needs investigation. W hether pow er is generated  or 
purchased, the un it cost is not necessarily fixed. M any 
plants operating  obsolete or inefficient generating  equip
m ent have found that costs could be low ered consider
ably by buying the ir power. O thers have found that 
they could save m oney by generating  the ir own.

C O M P A R A T IV E L Y  few plant m en realize how m uch 
can sometimes be saved by study of the contract w ith 
the power company to determ ine, first, w hether it is the 
m ost advantageous form  of contract to which they are 
entitled and, second, how they can best m eet or take 
advantage of its provisions.

T here  still rem ains the im portant problem  of utilizing 
electrical energy to tu rn  the shafts of production m a
chines. A t every step in the process there  are  m any 
opportunities for loss and inefficient use of power. 
Some of the losses a re  electrical, as in transfo rm ers, 
d istribution  lines, and m otors ; o thers are  mechanical, 
in  bearings and transm ission devices. T ogether they 
often  account for a surprising  proportion  of the total 
pow er paid for.

In  conclusion, som ething about equipm ent. M uch 
m erit has been claimed fo r a policy of foregoing the 
installation, for a tim e a t any rate, of labor-saving 
equipm ent. In  my opinion, such a policy will not hold 
w ater. I f  we are  to  halt our process of tran sfe rrin g  
burdens from  the backs of men to machines, we are in
consistent if we do not go farther, replace our m ost 
productive equipm ent by the least productive we can 
find, transport our m aterials by wheelbarrow , or by 
roller and pinchbar, w rite  our letters longhand.

N o, there can be no question of stopping grow th. 
A ny  development, any application tha t increases the 
product of an hour of labor is socially desirable. The 
problem  is the control of grow th, not its stoppage. It 
is a question that m anagem ent will some day solve. 
Sim ply expressed, it m eans that our social system m ust 
eventually provide some means of seeing the displaced 
w orker through his period of transition  to o ther work. 
I t  is a  p a rt of the big problem of “ security ,” about 
which there is even now very definite concern.

In  the m eantim e organized labor is lending its aid to 
labor-saving equipm ent, first by aggressively a ttem pt
ing to expand the domain of organized labor, and sec
ond by seeking the 30-hr. week. W henever the 30-hr. 
week becomes common practice, there will exist a boom 
time for engineers, inventors, and research men. In 
the past, the shutting  off of im m igration, and the re
duction of m an pow er by tra n sfe r  from  industry  to 
arm y, brought about increased dem ands for labor-sav- 
ing equipm ent, cost-cutting and short-cutting  m ethods.

The same th ing will happen again, w hatever the 
cause of a shortage of labor. T he lid will be taken off 
technological development, and m anagem ent will no 
longer have inhibitions.
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B y  B . K .  F E R G U S O N
2 h e II. K .  F erguson  Co., C lev e la n d , O hio

I s  Y O U R  P L A N 1
*

H e a d y  fo r  

R E C O V E R Y ?

M I ,. O S T  O F  U S  know that when our plants are 
busy we are good housekeepers. M any of us have found 
to our surprise that since we have been idle it has been 
difficult to get things done. N ow  we are confronted 
w ith a rapidly changing set of conditions which w ar
ran t serious thought on the part of all of us, including 
the very im portan t one of w hether or not our plant is 
ready fo r recovery.

W e m ust g ran t tha t labor rates are  being fixed by 
codes, either now in effect, o r to become effective soon. 
W e m ust concede tha t the whole purpose of the general 
scheme of things will be defeated unless definite prices 
in each industry  are  m ore or less established, and 
previous disastrous price cutting eliminated. T here  is 
also a s trong  tendency to determ ine a m axim um  volume 
of ou tput fo r each existing plant, w ith specific lim ita
tions on plant additions which would increase present 
capacities.

Rem oving these possible variables from  our thinking 
fo r the m om ent we find that the possible im provem ents 
looking tow ard lower cost and higher profit from  the 
products of existing chemical factories have limited 
themselves p re tty  much to  the following :

(a )  L ow er cost fo r raw  m aterials, which cost is in 
itself m ore or less determ ined by code require
m ents fo r labor rates and transportation  charges.

(b )  Im proved processes w orked out through research 
and made effective through im proved and more 
efficient m anufacturing  equipment.

(c )  M ore carefu l m anagem ent in bringing about 
reductions in overhead, and in establishing 
proper supervision in all departm ents.

In  effect, you will, see from  this tha t the probable 
principal im provem ents in practices during  the next 
few  years will very likely be accomplished through  the 
developm ent of new and better plant equipm ent and 
arrangem ent of that equipment.

Too, the en try  of truck  and w aterw ay transportation  
is revising the map of m anufacturing and distribution

for many corporations these days, particularly when the 
custom ers’ convenience and the reduction of custom ers’ 
inventories by protecting them from  m anufacturers’ 
central stock have to be given such serious considera
tion.

One of the im portant things which m anufacturers 
are considering today is the question of whether it is 
not now better to take the factory to the raw materials 
rather than to  bring the raw  m aterials to the factory. 
A  num ber of m anufacturers in the industries grouped 
under the head of chemical and allied plants, have found 
that it is much easier and less expensive to  ship finished 
products than it is the raw  materials, even at the exist
ing freight rates, which are ordinarily much lower on 
raw m aterials than on the finished goods. As I write, 
I  have in mind one plant—that of the Southern Alkali 
Corp.— which is now under construction a t Corpus 
Christi, Texas— w here the owners have found that be
cause of the ex traord inary  low cost of fuel and raw 
materials, it has been possible to locate on tidew ater at 
some considerable distance from  larger m arkets, and 
still deliver the finished products to either seaboard as 
well as to foreign ports at considerably lower cost than 
at present.

This plant is being located on an extension of the 
ship channel of the po rt of Corpus Christi and will be 
provided w ith its own turn ing  basin 800 ft. wide, 
1,700 ft. long, with a 30 ft. depth of water, and will 
serve a 100 by 450 ft. pier capable of handling two 
ocean-going vessels a t a time. Adequate storage space 
will be provided on the pier fo r the finished product with 
a dock house handling in excess of a shipload. A single 
portal G antry crane will perm it direct loading from 
freight cars into vessels.

A djoining the w ater is a site of some 300 acres of 
gently sloping ground underlaid with good clay and sand 
stra ta  fo r building foundations. Raw m aterials consist 
of salt, coke, limestone and oyster shells. Salt will come 
from  the 'com pany’s own wells on the salt dome in
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Duval County w here there is available a practically 
unlim ited high-grade supply. Excellent w ater wells are 
present in the sand stra ta  above the salt and will supply 
w ater fo r the m anufacture  of brine to be transported  
61 mi. to  the plant site through a 14 in. mechanical 
jo in t, cast iron line. O w ing to the p lant location a t tide
w ater, there is sufficient elevation at the salt dome to 
provide for gravity  flow of the brine to a 3,000,000 gal. 
open reservoir on the plant site. T he company owns its 
ow n gas wells in a proven field 6 mi. from  the plant, 
and  high-pressure natural gas will be carried  through 
a n  8 in. welded steel line fo r boiler and other plant uses. 
Likewise, fresh  w ater fo r the two 1,185 lip. Sterling 
boilers to operate a t 450 lb. steam pressure, is to be ob
tained through a 14 mi. line from  the Nueces R iver at 
Calallen w here a 16 in. cast iron line together w ith 
pum ping stations are at this very time being con
structed.

Southern factories in general have been im proving 
their character and quality and arrangem ent a great 
deal of late. A n accompanying photograph shows the 
completely new plant of the Continental G in Co., at 
Birm ingham , Ala., which has been so designed and con
structed  as to perm it of each building being added to at 
its rear as the production dem ands w arran t such ex 
pansion.

O f course, in the face of present code requirem ents 
fo r  labor, it seems likely that the South may lose a lot 
of the advantage which it has long held because of low 
labor c o s ts ; that w ith a higher m inim um  wage rate  fo r 
labor in  the South, and because of the generally ac
knowledged lower efficiency of Southern  labor, as well 
as the usually higher transporta tion  costs to m arket for

Som e m anufacturers are as 
m uch  b eh in d  tim es in  th e  u se  
of the ir  p lants and eq u ip m en t  
in com p etitio n  w ith  n ew  d e
velop m en ts as are these  w ork 
ing to o ls  of a Jap an ese car
penter. (P h otograp h  secured  
in con n ection  w ith  construction  
b y  th e  F ergu son  com pany of a 
factory d esign ed  and b u ilt  for  
Shibaura E n g in eerin g  W orks, 

T o k y o )

finished goods, it will become increasingly difficult fo r 
the Southern  m anufactu rer to  produce his goods a t a 
profit. I t  is probable tha t the developm ent of such situa
tions may result in later ad justm ents of labor rates for 
such areas, but in the m eantim e some hardship may be 
expected.

I t would hardly  be proper to discuss the question of 
p lant rehabilitation w ithout giving some consideration 
to the tw o schools of thought w ith regard  to the build
ings which house chemical enterprises. Some engineers 
feel that such buildings should be designed to fit very 
closely the dimensions of the equipm ent which is to be 
placed w ithin the structures. O thers seem to feel tha t 
room  to grow  is im portant, and tha t because of the 
constant tendency tow ard larger clearances and dim en
sions, tha t the buildings should be made w ith sufficient 
m argin over-all to  enable various changes of equipm ent 
to take place w ithin the limits of the struc tu re  w ithout 
d isturbing its m ain members. Typical of the form er is 
the A lbany paper mill of the A. P . W . P aper Co. 
O f the same general type is the new plant addition built 
fo r the A ddressograph-M ultigraph  Corp., a t Cleveland,

U nit-by-unit type of 
p l a n t  con stru ction  
w here em p hasis is 
p laced  on facilita tin g  
a d d ition  of floor area

T h is n ew  p lan t of the  
P ep so d en t com pany, w ith  
n ew  eq u ip m en t through
out, has . b een  b u ilt  to 
co n so lid a te  severa l p lants  
and take care o f p o ss ib le  
d evelop m en ts during and  
fo llo w in g  the d ep ression
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C om plete new  fac
tory, at B irm in g
ham , A labam a, of 
t h e  C ontinental 

Gin Co,

C onstruction is progress
ing apace at Corpus 
Christi, T exas, on the 57,- 
000,000 new  plant of the  

Southern A lk a li Corp.
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O hio, which makes use of the so-called standard factory 
layout of unit floor areas which can be added to, ele
m ent by element, as the need fo r more m anufacturing 
space grow s.

Personally, I am  inclined to hold w ith the latter 
school of thought, believing that provision fo r rooms to 
expand w ithin the original building not only ordinarily 
makes fo r lower cost in construction at the outset, but 
also affords much g reater facility fo r grow th and de
velopm ent during the life of the plant. Typical of this 
kind of construction is a new plant unit recently com
pleted fo r the A m erican E nka Corp., a t Asheville, 
N . C., fo r the m anufacture of rayon. I t  is well lighted 
throughou t the interior, and has been constructed w ith 
am ple m argin fo r the re-arrangem ent of equipment 
w ithin the limits of the original structure.

A long w ith the research with which all of us are

familiar, and which almost from  day to day makes m ar
ket positions insecure, we find tha t from  the m anufac
turing  standpoint the increasing use of higher tem pera
tures and pressures in the generation of power for 
m anufacturing of this sort, is making for lower costs 
and greater possibilities of volume production, with 
definitely limited expenditures, and within given limits 
of time and quality. Because of the tendency toward 
higher pressures for steam generation with the attend
ant possibilities of new economies in turbine operation, 
many process m anufacturers are finding that through 
changes accomplished at moderate cost, they can cap
ture substantial savings in the operating cost of their 
power plants. In  some cases these changes have been 
successfully financed on a^part payment basis out of 
the savings to be achieved over a period of years.

The results have ordinarily been that there has been

Corn Products R efin ing Co. recently  
has had b u ilt  a com plete m odern

M odern construction  used  w here subsequent 
re-arrangem ent of eq u ip m en t is p rovid ed  for  

w ith in  the lim its  o f the orig in a l b u ild in g



m uch less than the norm al resum ption of employment 
during the present m oderate increase in m anufacturing 
activity, and tha t m ost m anufacturers have been able to 
produce ra ther m ore than  the norm al am ount of p rod
ucts, and at greatly  reduced prices.

T h is to  me indicates that m ost of us are on the way 
tow ard  becom ing ready fo r recovery. O n the other 
hand, m any of us have found th a t our plants are not 
sufficiently flexible as to  output, and tha t one of the 
things w hich m ust be given im portan t consideration in 
factories of the fu tu re  is to set them  up in units of such 
size and relationship tha t they can be reduced easily to 
one-half or one-fourth  capacity and still m aintain suffi
cient m argin  to  pay the creeping overhead, w ith some 
small m argin  of profit. ~

In  several instances lately, m anufacturers w ith whom 
we are  acquainted have found m arkets fo r byproducts 
which had been previously w asted. T h e  sale of these 
byproducts fo r m anufacturing  into m arketable m aterials 
has been profitable in elim inating red ink, and in at 
least two of these instances, the  m anufacturing  inci
dental to this salvaging process has been done on p rop
erty  immediately adjoining the m ain factories involved.

A num ber of m anufacturers have been unable to go 
ahead w ith the rearrangem ent and reconditioning of 
their plants fo r better operation during  and a fte r  re
covery, fo r the simple reason tha t they have been fear
ful o f depleting their cash positions before they were 
certain  that the m arket had tu rned  upw ard positively 
enough to  assure an inflow of cash sufficient to  offset 
such a depletion. M anufactu rers in this position have 
been called upon to  strike a  nice balance between the 
probable increased cost of such im provem ents on a  ris
ing m arket, and the natu ral desire to  m aintain a com
fortable surplus of cash in a tim e when no private  or 
public financing can be done.

I t  has always seemed a strange th ing  to me tha t the 
financing of industry, the  condition of which is really 
the backbone of our prosperity , is usually the  first th ing 
to suffer in a down-hill m arket, and the last th ing  to 
recover w hen the up-hill trend  is resum ed. I t  is likely 
th a t out of the efforts of the presen t adm inistration to 
restore proper credits, and enable m anufacturers to  re 
sum e production, there may come some arrangem ent 
which will offer m anufactu rers who are  holding their 
p lant im provem ents in abeyance, an  opportun ity  to 
finance them  adequately on reasonable term s, either 
through their own banks w ith  governm ent support, or 
possibly directly from  the governm ent itself.

N o  discussion of m odern plant location and construc
tion would be complete w ithout giving recognition to 
the question of the tax  burdens which are  becoming 
m ore and m ore im portant each year, as the various 
m unicipalities and states, as well as the federal govern
m ent, decide that they m ust have additional income 
from  taxes fo r adequate operation. T here  are several 
states already which have increased th is burden to such 
an ex ten t that there has commenced a quiet, bu t steady 
egress of industrial operations from  these locations into 
others w here the tax  burden is less.

Sum m arizing, then, we are in fo r recovery w hether 
some of us have become too steeped in gloom to recog
nize the signs or not. B u t if we a re  going to m ake the 
m ost of it, our p lant processing and equipm ent m ust be

LX'M J Ijj 
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ready to step out and keep us up w ith a place in the 
procession. I t  should be apparent now tha t those who 
have been holding in abeyance schemes fo r the im prove
ment of plants and equipm ent, m ust m ake haste to  get 
these sketches from  shelves and files, shake off the 
accumulated dust, revise the estim ates, b ring  the plans 
and prices up to  date, check up possible savings in cost 
of m anufacture and possible reductions in  capital cost, 
still available in the present low m arket fo r equipm ent 
and building m aterials, and set certain  definite lim its on 
the fu rth er postponem ent of the actual execution of 
these m odernizing projects. A s one w rite r has recently 
said, we had better make sure of our seat on the  band 
wagon before too m any places have been taken.

P lan t location is im portant because of labor ch a rg e s ; 
cost of raw  m aterials delivered at the p la n t; cost of dis
tribution of the finished p ro d u c t; cost of the tax  burden, 
and the various less im portant factors which enter into 
the economic consideration of such m atters.

P lan t layout is im portant because, regardless of w hat 
type of expansion is contemplated, m odern construction 
practice places a prem ium  upon the provision fo r ample 
stock-handling facilities, fo r the m ore perm anent loca
tion of heavier equipm ent departm ents, as contrasted to 
o thers that can be fairly  readily moved about, and fo r 
the reduction of plant capacity in line w ith  the recurring  
ups and downs of the production cycle. A  well laid out 
plant m ust have “breath ing” room.

P lan t equipm ent is im portant because under code 
operation it is likely tha t only by developing it for 
improved processing, tak ing  into account the possible 
economies of higher tem peratures, pressures, and other 
variables, can the m anufactu rer find any large oppor
tunity  fo r securing that differential between established 
cost and selling price, w hich m eans profit fo r his en ter
prise.

I t is quite likely tha t opportunities fo r finding cash 
fo r such outlays will presently improve. I t  is, th ere 
fore, im portant that our planning, budgeting, and 
scheduling, should be completed quickly so tha t we can 
step out on the righ t foot when the w ord comes to go.

M echanical eq u ip m en t p lays im portan t part in  
sp eed in g  up  p rod u ction  in  m odern  pottery
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m .H U A P I D  P R O G R E S S  has been m ade by the 
N R  A in carry ing  out the provisions of the N ational In 
dustrial Recovery A ct and the effects are  already being 
felt. M inim um -w age and m axim um -hours-of-labor 
agreem ents and general fu rtherance of the share-the- 
w ork plan are the o rder of the day and have been ac
ceded to by m any who do no t yet definitely see w here 
the ex tra  payroll money is to  come from . T he plant 
executive is daily encountering on all sides forces tend
ing to increase his operating  costs and  render a slim m er 
profit.

Com petitive set-ups have changed. W here  form erly 
the hours of w orking tim e and w ages paid varied in 
any  one industry , they are  now fixed. R aw  m aterial 
prices will g radually  become stabilized bu t a t a higher 
level. Selling costs are  approaching a lim ited percent
age, while a t the sam e tim e price cu tting  and  prem ium s 
are  discouraged. L arg er profits th rough huge volumes 
will also be out of the picture. L abor is asking that 
weekly w orking hours be still fu rth e r reduced w ith a t
tendant payroll increases. E very  indication is that the 
p lant ow ner may find him self caught between the m ill
stones of higher production costs and  com petitory sales 
prices. I f  he sits back and  com placently bides his time, 
hoping that somehow costs will soon decline, a rude 
aw akening is inevitable, fo r already long term  planning 
is under way at W ashington.

T he chemical industry  has perform ed w onders in the 
fields of research and process developm ent in  the past 
decade. H ow ever, during  the past fou r years m uch of 
the mechanical equipm ent has been allowed to  deterio
rate  quickly. M uch of it is now inoperable because of 
the robbing of spare p arts  fo r  active units, m ade pos
sible by low production rates. A s a  result o f these 
factors the  lim it of safe  operation has practically been 
reached. P ro jec ted  purchases of m ore efficient money 
saving m achinery have been indefinitely deferred , along 
w ith  o ther cost-reducing im provem ents. T h is is p a r
ticularly  tru e  in the case of pow er p lant equipm ent. 
T h e  Codes w ere not designed to  pro tect obsolescence.

A ctually, outm oded and inefficient pow er producing 
equipm ent will now cost the ow ner m ore than  ever. I t 
is altogether obvious th a t in the struggle fo r survival, 
pow er plant efficiency should be one of the first prob
lems to be attacked— and it m ust be attacked w ith daring.

R are  indeed is the average industrial pow er p lant in 
w hich substantial savings cannot be m ade in one way 
or another.

I f  w asted dollars could be seen as they float away, 
definite action would soon be taken, fo r when it was 
discovered th a t the bills are of high denom ination, 
activities certainly w ould quicken. T h e  concern which 
cannot afford its own pow er engineering personnel 
should not be too hesitant in paying fo r the technical 
services of an able consulting engineer. E ven the 
larger p lant m ight benefit by seeking fresh  opinions 
from  the outside. O ne of the largest chemical com
panies in the country  rightly  prides itself on its excel
lent pow er p lants and engineering staff. Nevertheless, 
a  visiting engineer perceived and suggested a desirable 
change th a t could be made easily w ithout capital expen
d iture  and  produce savings running  to nearly $15,000 
yearly.

T o  buy or m ake pow er is a question th a t has been 
discussed so m uch th a t it scarcely seems necessary to 
b ring  it up again, yet m any establishm ents will soon face 
the issue of buying additional pow er or else increasing 
pow er production  facilities. In  a general sense, the

As the author rem arks: “Rare 

indeed  is the average industrial 

pow er p lan t in ivhich substantial 

savings cannot he m ade in one  

way or another
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problem  is controversial, but when applied to a definite 
case, the  facts will usually po in t the way. T he steam- 
electric balance m ight indicate a IS per cent re tu rn  on 
money spent on pow er house extensions, bu t the  same 
money m ight possibly bring 50 per cent when invested 
in the  processes.

Buying pow er to  the very best advantage is an a r t  
and dem ands as much skill as is required in  m aking 
it. Choosing a tariff, signing the contract and  paying 
the bills are  necessary steps, but they are  the sim plest 
part of the problem. M ost industrial rates are  based 
on a “dem and charge” and an  “energy charge.” T he 
dem and charge is designed to  cover fixed costs while 
the energy charge depends upon the actual am ount of 
energly used. T he dem and charge in the schedule is 
figured from  the highest “m axim um  dem and” or “peak 
loads” during the m onth, fo r a tim e period of from  
5 to 30 m inutes, according to the contract. T he 30 
m inute period is generally used and is m ost favorable 
to the consumer.

T he stipulations covering “m axim um  dem and” and 
the equivalent charges should be studied carefully, for 
it often  happens tha t a p lant pays a regu lar m onthly 
ra te  that is entirely too high, due perhaps to a few 
unnecessary peaks. T he dem and can be reduced by 
better m otor operation, a higher pow er factor and  by 
staggering the electrical loads w here possible. Poor 
pow er factor, the ubiquitous imp of the pow er house, 
can be made to  m ore th a n  pay its way by fitting m otors 
to their jobs and by installing such corrective equip
m ent as synchronous m otors, synchronous condensers, 
static condensers, etc. Space does not perm it a full 
discussion of the subject of buying pow er m ore econom
ically, but the thought is le ft that the  p lan t ow ner who 
seriously delves into it will probably find out some
thing he should know.

A  division m anager of one of the largest u tility  sys
tems in the country is au thority  fo r the statem ent th a t: 
“ In  nearly  every instance w here our engineers have 
m ade recom m endations and suggestions fo r reducing 
electric pow er costs, the results o f the investigations 
have indicated th a t m aterial savings could be effected. 
W e are interested in seeing th a t the custom er purchases 
pow er as economically as possible, fo r  it not only is 
advantageous to him, bu t it also prom otes good will. 
T he custom er should not be reticent in calling fo r this 
service.”

I  N  the effort to obtain a lower operating cost of p ro 
ducing steam  and electricity it should first be determ ined 
w hether the departm ent is in the hands of com petent 
operators. T here  simply is no substitute fo r  good men. 
A fte r  visiting a large num ber of chemical p lants, one is 
struck  by the varying types of personnel found in the 
pow er departm ents. In  one place the men can be 
likened to  a well balanced football team  w ith every 
one alert and on his toes to carry  out the orders of a 
capable chief. T he m anagem ent understands the busi
ness of pow er generation and one is not surprised  to 
learn tha t the costs are low while the efficiencies are 
high.

In  another instance the responsible head is m ore 
theoretical than  practical and has a predilection fo r in 
volved bonus systems. T he results obtained are  only

fa ir and it is not hard  to see why. T im e spent in the 
office w orking up elaborate curves and charts m ight be 
better employed out in the plant studying the  men and 
equipm ent. I t  may sound like heresy bu t it is neverthe
less true  th a t although bonuses have the ir fields of 
usefulness elsewhere, in the pow er house they may 
possibly be an adm ission on the part of the m anage
m ent that it cannot otherw ise get things done right. 
In  still another place is found the o ther ex trem e where 
the chief engineer is so busy doing odd jobs him self 
that he loses perspective— as well as money fo r the com 
pany.

T he days of the scoop shovel and w heelbarrow  are 
about over. T he oldtime engineer whose forte  was in 
dicator diagram s and valve setting  is giving w ay to  the 
new type who not only know s boilers, engines and  tu r 
bines, bu t is capable of analyzing the w ork in  engineer
ing and economic term s. H e  is not only able to figure 
accurately the costs of various services and discover 
weaknesses, but he can also determ ine the  rem edy and 
present his case on economic grounds. M any of these 
men are technical graduates while others, who have not 
had the advantage of form al train ing, th rough  private 
study are  ju s t as able and well grounded. T herm ody
namics and even chem istry are replacing the old ru le-of- 
thum b m ethods in  the pow er house, and it is hard  to 
imagine how the best results can be obtained w ithout 
the aid of high-grade men.
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H .E R S H E Y  C hocolate  
C o.’s pow er p lant at Her- 
shey, Pa., w h ere a m od 
ern ization  program  has 
been  carried out by  
A lb ert C. W ood, con su lt
ing en gin eer , o f P h ila 
d elp h ia . T hree n ew  450- 
lb . steam  generating  
units, capable of d eliver
in g  150,000 lb . o f steam  
p er hour, are fired w ith  
p u lverized  fu e l dried  in  
the m ill  w ith  preheated  
air at a tem perature of 
4 00475  deg. F. T h e m ills  
are driven  b y  synchro

nous m otors

A  pow er plant can be judged to  a great ex ten t by its 
in strum en ts and the use tha t is made of them. T hey are 
n o t only indispensable in the boiler and turbine room s 
a s  an aid to economical production, but are  invaluable 
fo r  insuring economy in usage when placed a t strategic 
p o in ts  in the plant for m easuring steam, electric cu r
ren t, w ater and other services supplied to  the processes. 
I f  the m anagem ent does not furn ish  adequate m eters 
an d  instrum ents, it m ight as well ask the men to  do their 
w ork  blindfolded, so fa r  as the cost sheets are  con
cerned. W herever possible m eters should be the re 
cord ing  type and placed where the operators can easily 
see them  and make use of them — not in the superin
ten d en t’s office.

W here daily record charts are  properly stam ped and 
approved m ore im portance is attached to them  by the 
operato rs, especially if abnorm al charts are  re turned  for 
explanation. By m aintaining adequate records and 
properly  analyzing them, it is usually possible to save 
20 per cent o r more of the steam cost. Some of the 
departm en tal savings that have been made in various 
p lan ts  by proper m etering are astounding. W hen  there 
is no m eter on the steam line and the valve is handy, 
w ith  apparently  an inexhaustible supply, the p rob
ab ility  is tha t enough steam  is being wasted to pay for 
a  m eter in a short time. T he plant head who is con
sidering  an expenditure fo r m eters should not be con
ten t to  approve the requisition; he should see that the

resultant inform ation is used continuously and to the 
fullest extent.

In  the work of m odernizing or rehabilitating a power 
plant it is not always necessary to make a huge initial 
investment. In  New Y ork City a medium-size power 
plant changed engineers and w ithin a year the fuel bill 
was cut exactly in half, in addition to other material 
savings. Even the city w ater consumption was reduced 
69 per cent. The rehabilitation program  included only 
one real investment, a new unaflow engine. A  C hat
tanooga, Tenn., m anufacturer replaced obsolete com
pressor drives in his two plants w ith four 125 hp. syn
chronous motors. The savings in one plant amounted 
to $9,740 and $4,253 in the other— over the previous 
year’s cost. A total investm ent of $13,993 was re 
turned in less than a year. A  California concern spent 
$11,700 on synchronous motors. Im proved plant power 
factor and greater efficiency produced a saving of 
$3,800 annually, o r over 33 per cent return  on the in
vestment.

A N O T H E R  plant, located ill N orth  Carolina, replaced 
its old power plant equipment with a turbine to pro
vide power and process steam. The installed cost was 
$19,200 and at present the saving is at the rate of 
$13,500 per year, with depreciation and other charges 
included. The result was a 70 per cent return. A 
chemical plant operating six large return-tubular 
boilers found its steam demand apparently greater than 
the boiler capacity, and the purchase of an additional 
boiler was contemplated. T he situation was carefully 
studied and the final result was that instead of buying 
a boiler, the concern found itself with a spare, because 
five boilers could actually carry the load if given a 
chance. By cleaning out and enlarging the combus
tion chambers, rearranging bridge walls, cleaning scaled 
tubes, splitting the load evenly between boilers and 
adopting a better method of firing a large, needless 
expenditure was avoided.

No plant can afford to postpone rehabilitation of 
power plant equipment, fo r the plain reason that a 
dollar saved in the boiler room is w orth ju st as much 
as a dollar saved in the departm ent processes. Obso
lete, handfired, low-pressure boilers and wasteful auxil
iaries may be the difficulty, as well as a lack of instru 
ments and other necessary operating equipm ent; but by 
making small, planned investments from  time to time, 
instead of plunging, it is entirely possible to work out 
an economical pay-as-you-go plan.

T he first step is acquiring necessary instrum ents and 
m eters which cost little, bring an immediate return  and 
fit fu ture conditions. A  higher-pressure boiler can be 
installed to replace tw o or more obsolete units, the new 
boiler being operated at the old pressure fo r the time 
being, while at the same time steam generating costs will 
decrease. A new turbine later and the steam pressure 
goes up and costs go down. One step can logically lead 
to another and the owner will be ahead at every stage.

T rue  recovery can only come when industries begin 
to buy capital goods in the form  of new equipment and 
repair parts fo r present machinery. N ot only is it to 
the advantage of the purchaser from  a savings stand
point, but it is patriotic as well— a two-edged sword 
in the battle fo r recovery under the N RA .
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B y  B .  L . D E B B Y
P re s id e n t, A m e r ic a n  C y a n a m id  &  C h em ica l C orp .

H o w  

C H E M IC A L  IN D U S T R Y  

L o o k s  a t  N .R .A .

PT"N
JLL H E  N A T IO N A L  IN D U S T R IA L  R E 

C O V E R Y  A C T  was passed by Congress in the belief 
tha t some heretofore unused and un tried  m ethods w ere 
necessary if A m erican business was to  m eet the chang
ing conditions occasioned by the economic collapse of 
1929. Its  proponents have frankly  term ed the  law an 
experim ent, and, while urging all to  support it loyally, 
have stated tha t if, as d rafted  and enforced, it does not 
operate successfully, then such changes will be made 
as- are necessary to  bring  about additional reem ploy
m ent of labor and a general read justm ent of prices. 
Experience of the last few m onths leads to  the inescap
able conclusion tha t a t this time there  is no one so fa r 
sighted as to foretell accurately the outcom e of this 
gigantic experim ent. T h a t chemical industry  generally 
realized the seriousness of the situation is quite clearly 
emphasized by the w hole-hearted cooperation extended 
to the P resident and his co-w orkers in  endeavoring to 
carry  out the purposes of the A ct.

T he sponsors of the  law no doubt thought th a t each 
branch of business activity could ad ju st and supervise 
its own problem s and policies to the end th a t there 
m ight be no excessive production and tha t labor would 
find continuous employment. T he latter, in fact, was 
the chief concern of the au thors of the plan. L ast June 
it was estim ated th a t there w ere 14,000,000 men out of 
em ploym ent and so the g rea t problem  confron ting  the 
incoming adm inistration was to  p u t these men to  work. 
T o  th a t purpose, every th inking person heartily  sub
scribed. T he accom plishm ent of this task  is a problem  
which, a fte r  six  m onths of effort is still giving tre 
m endous concern. T h e  voluntary “ share-th 'e-w ork” 
movement, w hich was undertaken during  the H oover 
adm inistration, had proved ineffective fo r  a division 
of the total labor hours available under existing condi
tions of depression was insufficient to provide a living 
wage fo r  all w orkers. T herefo re , it became necessary 
th a t the rates of wages be ad justed  upw ard  to a basis

which would provide the g reater num ber employed with 
a sum equal to the necessities of life fo r the w orker.

Prices of commodities had declined to a level which 
in m ost cases was inadequate to  pay the expenses of 
operating plants. P rice  increases w ere recognized by 
the adm inistration  as absolutely essential to  the recovery 
of an equilibrium  tha t would enable industry  to  con
tinue operations and pay the higher w age rates desired. 
So many economic theories w ere advanced as to how 
all this m ight be accomplished tha t m any em ployers 
w ere completely bewildered during  this period of transi
tion. Some 4,000,000 men are  now said to  have been 
re turned  to em ploym ent. T here  has been a trem endous 
increase in the total payroll account of the country. Few  
industries a t this time can foretell accurately the profits 
o r losses they will sustain in fu tu re  m onth-to-m onth 
calculations. T he old law of supply and dem and, which 
heretofore  has been a prim e factor in price determ ina
tion, seems to  be relegated to the d iscard ; and, u n fo r
tunately, in its place comes no basis on which to plan 
conservatively and safely.

H ow ever, the com plexities of our economic system  
are  m ore completely realized now than in the past. T he 
responsibility of a tta in ing  economic recovery rests w ith 
business leaders. T he knowledge tha t these men are  
giving unstin tingly  of the ir e ffort and ability leads to 
the hope of ultim ate success. T he progress tha t has so 
fa r  been made in the ad justm en t of the difficulties of 
this reorganization of business furnishes added belief 
tha t the country is on the way back. W hether or not 
N .R .A . is ultim ately discarded or changed and modified 
in the fu tu re  is im m aterial, so long as the result of this 
gigantic effort a t cooperation brings about some m eas
u re  of prosperity .

T hus far, the plan has been largely directed to the 
form ulation of codes of practice. T he second phase, 
the application and adm inistering of the codes, is ju st 
beginning. T hus, industries whose codes have been

582 Chemical & M etallurgical Engineering — Vol.40,N o.ll



approved and  made effective by the G overnm ent are 
now able to appraise the possible effects upon industry 
as a  whole, as well as on the individual business. I t  is 
generally adm itted by those m ost actively engaged in 
the developm ent of codes that a somewhat new relation
ship is necessary. N ot only m ust each industry coop
erate m ore effectively than heretofore, but it is also 
adm itted th a t the individual business m ust itself be 
adapted to the new conditions.

T he old cu t-th roat competition, which was encour
aged by the Sherm an and Clayton Acts, was seen to 
be a menace to  recovery, and under N .R .A . is frow ned 
upon and forbidden. T his sort of competition, actively 
practiced in some industries, encouraged sweat-shop 
labor, low w ages and undue hazards to capital. Today, 
it finds no favo r in  the m ind of any thinking person. 
T h e  fundam ental principle, therefore, tha t the rates 
of pay in the various industries should be on a parity  
is in itself a step in the desired direction of stability. 
In  a country  the size of ours, w ith living costs varying 
widely in d ifferent geographic locations, the problem of 
the adm inistration in fixing these rates in fairness to 
labor and industry  is a most troublesom e task. To 
impose upon any industry  costs of labor which are so 
high as to b ring  disaster to that industry would defeat 
the purpose of the Act. Leaving out of our present 
consideration the question of export trade, if the costs 
of producing domestic articles reached such a high level 
tha t our tariff barriers w ere inadequate to protect us 
against ru inous foreign com petition made possible 
th rough  low foreign labor rates, then our employment 
would be reduced instead of increased. T he adm inis
tra tion  recognizes this contingency and has promised 
adequate protection against that eventuality.

M IN IM U M  wage rates w ith the maxim um  hours speci
fied in the various codes makes im perative the efficient 
use of labor, and an effective method of budget control 
of operations becomes highly essential. The reduction 
or elim ination of waste is likewise a necessity. E xecu
tives are  giving thought to processes and procedure, 
revealing in many cases the inadequacy of existing ma
chinery and equipm ent, im proper plant locations, and 
unsound policies and methods in distribution. They 
realize tha t large volume at low profit per un it will be 
replaced by sm aller volume, and, if profits are to be 
attained, they m ust come through m ore efficient opera
tion and  the elim ination of waste.

L ong before the depression the high cost of m arket
ing w as a subject of serious consideration. P roduction 
economies have been absorbed to an alarm ing extent by 
the increasing cost o f placing finished goods in the 
hands of the consum ers. I t has been thought by m any 
th a t m arketing  and distribution could be carried out 
in the same scientific m anner as production, but there 
has been no coordinated effort, or agreem ent of ideas, 
as to any standard  form  of procedure. A dvertising 
expenditures are  being closely scrutinized, and p ro 
miscuous program s replaced by a m ore discrim inating 
selection of m edium s based upon dem onstrated results. 
I t  is also quite possible that codes may influence fu tu re  
advertising program s by changing the emphasis from  
price to  quality and service.

Several codes declare that the sale of goods below

the published and registered prices is an unfair practice. 
This is a revival of the open-price methods of trade 
associations. P rio r to the enactment of N .I.R .A ., the 
interchange of price inform ation and other statistical 
data through the medium of the trade association was 
not illegal, unless used to effectuate agreements or 
understandings to fix prices. M uch was legally pos
sible under form er laws to stabilize conditions in indus
try. U nfortunately, however, the ill-advised methods 
of some trade associations placed the legitimate activ
ities of others under a cloud of suspicion. A trade 
association disseminating trade statistics, including 
prices, when not done for the purpose of regulating 
prices or controlling production, has been described by 
one of our courts as, “A  bureau of intelligence and one 
which makes fo r real, ra ther than artificial competition 
in trade.” U nder most of the codes the gathering and 
dissemination of trade facts is necessary and has the 
backing of N .R.A .

A W ID E R  latitude than form erly existed has been 
given to industry, but this does not mean that all 
restrictions have been removed. The area of cooper
ative effort has only been extended to certain activities 
heretofore illegal, and there still rem ains a considerable 
area of illegal activity. Before the enactment of 
N .I.R .A ., selling below cost was illegal only if indulged 
in for the purpose of in juring a competitor. W hen 
specifically provided for in a code, selling below cost 
is declared to be an unfa ir practice regardless of motive. 
T he old law possibly still continues to apply where the 
subject is not specifically mentioned in the codes. This 
illustrates the uneven line draw n by the codes through 
the economic structure, since that which constitutes 
violation in one industry may not be violation in an
other. The proposal to adopt uniform  accounting 
methods and the application of the prohibition against 
selling below cost raise immediately questions which 
suggest that those who advocate such provisions still 
have to dem onstrate the practicability of their plans.

In industry there are such wide variations of costs 
that a m anufacturer might be forced out of a m arket 
in which he has established himself at great expense, 
by reason of the fact that his cost, at any given time 
and perhaps only tem porarily, would exceed the exist
ing prices fixed for the commodity by others enjoying 
either tem porarily or perm anently a lower cost. The 
unfairness and economic unsoundness of such a con
dition is readily realized by any who have thought 
through this problem.

I T  W O U L D  seem that leaders in agriculture and in
dustry owe the nation the responsibility of reducing to a 
minimum the cost of selling and distribution of prod
ucts. The lower a product can be sold the greater is the 
incentive of the consumer to buy. If  the costs of dis
tribution and selling are excessive, the consumer is 
in jured and the sales possibilities are restricted. An 
economist has said that prosperity comes through the 
maximum consumption of goods. T o  realize that m axi
mum possibility it becomes necessary to eliminate eco
nomic waste. The greater the consuming market, the 
greater the production, and the cycle of employment 
and consumption increases proportionately.
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B y  T . B .  O L IV E
A sso c ia te  E d ito r , C h em . &  M et.

A t  •e Y o u  P a y in g  F o r  

N E W  E Q U IP M E N T  

Y o u  N e v e r  G e t?

IL L IO N S  F O R  “T R IB U T E ” but not one 
cent fo r defense is not a statem ent tha t would be well 
received in a corporation’s annual m essage to its stock
holders. Y et how m any millions A m erican m anufac
tu re rs  are contributing  annually to the  tw in public 
enemies of obsolescence and equipm ent decay, nobody 
knows. Suffice it to say that the figure would be 
s ta rtling ; if it w ere know n neither m anagem ent nor 
stockholders would countenance it fo r  a m om ent, for 
the loss to the ow ners and the public would m ake the 
depredations of our hum an public enemies puny and 
even charitable by contrast.

M ost process industries, by reason of the ir com
parative youth and freedom  from  the em piricism  of 
older producing groups, certainly suffer less from  
unnecessary costs than the run  of industry . B u t the 
fact rem ains: old and outm oded equipm ent and p ro 
cesses do take their toll. Low  production efficiency is 
not the v irtue some people would make it appear. 
Equipm ent that is kept in operation despite the  term ina
tion of its norm al useful life, o r despite the advent 
of som ething much better, is paying fo r its replace
m ent in machines tha t are never ordered, never built 
and never installed.

I f  it could be dem onstrated tha t a certain  step in 
handling m aterials, fo r instance, was eating the cost 
of a  new conveyor every six  m onths, the m anager who 
clung to the old would find little sym pathy from  his 
directors. I f  it could be show n th a t money to  be had 
fo r 5 or 6 per cent would earn  25 or 50 w hen con
verted into a new crystallizer, it would be poor busi
ness not to borrow . A nd yet m any such cases exist 
in chemical plants, ready to  save m oney as soon as 
they can be discovered— and proved.

I t  is the proof of the benefits to  be derived from  
m odernization th a t is the m ost difficult p a rt of the 
program . In  the natural course of events, equipm ent 
w ears out and is replaced. U nder the least favorable 
circum stances, the replacem ent machine may be no 
m ore efficient. W hen  to  replace? U nder the m ost

favorable, som ething much better may become available 
long before the existing  equipm ent has reached the 
end of its supposedly usefu l life. W hen  to  th row  
out the old, install the new ? W h a t is m odernization 
w orth in dollars and cents? W h a t opportunities a re  
being ignored fo r w ant of accurate evaluation of the  
penalties extracted  by “conservation of assets?”

N um erous m ethods have been proposed fo r deter
m ining the value of m odernization. Generally they  
are  put fo rth  as a  form ula pu rporting  to show th a t the 
new equipm ent will pay fo r itself in some particu lar 
period, or tha t the re tu rn  on the new investm ent will be 
so and so m any per cent a year. Custom s differ as to 
the required “pay-fo r-itse lf” period, w hich according to  
the hazards of the business, the  likelihood of obsoles
cence, and the idiosyncrasies of the person who sets 
the figure, may be anyw here from  six  m onths to  five 
or m ore years. A n increased re tu rn  of 20 to  25 per 
cent on the investm ent, capable of re tu rn in g  its cost 
in fo u r to  five years, is the  m ost usual requirem ent 
in the chemical industry . T h is range is probably 
reasonable, but it is not the in ten t of this discussion 
to  debate its suitability. R a th er our aim  is to  look 
into the com ponents of “useful life” and exam ine the 
factors that m ake up the tru e  w orth  of m odernization.

In  com paring the probable perform ance of a new 
m achine w ith one a t p resen t operating, it is usual to 
assum e tha t costs w ith the existing  equipm ent are 
static (barring  outside influences). T h is assumption,, 
alone, is responsible fo r a large proportion of the 
failures to replace at the economic point, fo r  it is. 
dem onstrable tha t w ith m any sorts of equipm ent, p ro 
duction cost increases m ore or less sharply w ith age. 
T ake the simple case of the fam ily automobile which 
becomes m ore and  m ore expensive to operate and 
m aintain during its declining years. Is  it unreasonable 
to suppose tha t in production m achinery, there  are 
m any other factors which also tend to increase? W ear 
in m oving p arts  is cum ulative; m aintenance increases 
as corrosion makes patching m ore and m ore difficult;
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old and cranky devices dem and an increasing share 
of operating atten tion ; operation becomes less reliable 
and product spoilage tends to jack up costs. F u rth e r 
than this, fuel and pow er requirem ents often  ascend. 
Insurance, as in boilers, may increase. These are but 
some of the ways in which equipm ent passes from  
the stage of asset to that of liability. The problem 
is to  determ ine the transition  point.

In  the simplest case, equipm ent runs its useful life 
because nothing better becomes available fo r its 
replacem ent. Should the operation period be either 
m ore or less than the useful life, loss is certain to 
result. O ne of the commonest fallacies of m anage
m ent is to assume, because a machine has been “w rit
ten off,” that it is a low-cost producer. Take the case 
w here a fte r  100,000 units of production the operating 
cost of a certain $6,000 machine has been increased 
by $0.12 per unit. A  mere $0.12 in comparison with 
$6,000—-but, nevertheless, an indication that the useful 
life of the machine has been exceeded. This simple 
problem will perm it us to define useful life for all 
cases w here obsolescence does not become a factor.

In  the first place, it is a prim ary principle of cost
ing that every unit of production m ust bear its proper 
share of the cost of the machine (depreciation charge), 
to the end that when the machine is retired, money 
will have been set aside fo r its replacem ent w ith a 
m achine of equal cost. In  the case of the $6,000 ma
chine above, Fig. 1 illustrates two possible paths which 
the cost per un it (no t including depreciation) m ight 
have followed in increasing by $0.12. D epreciation is 
an added charge which, as it will appear, m ust bear a 
relation to the cost-per-unit history of the machine. 
Let us redraw  the curves of Fig. 1, taking into con
sideration the depreciation charge. The m ethod chosen

is not the one used in accounting, obviously, but it is  
the one which makes the effect of varying costs on 
surplus the most apparent. N ote that in the charts 
of Fig. 2 areas represent cumulative totals of constant 
costs, variable costs, depreciation reserve and profits. 
T hus in (a )  the depreciation reserve area represents
100,000 X  0 .12/2  =  $6,000 or the cost of the machine. 
In other words, at 100,000 units the machine has 
completed its useful life, fo r any attem pt to operate 
it longer would project its cost-per-unit into the area 
of profit. Now take ( b ) where the question is not 
so simple. In ( a ) the variable cost area equalled the 
depreciation reserve area at 100,000 units. Such is 
obviously not the case in ( b ). H ere the boundary 
line between the depreciation charge and profit is so 
chosen that the depreciation area still equals $6,000, 
but the useful life, x", the cost increase, y", and the 
area of variable costs are all smaller than in ( a ),. 
while the profit area is larger. But, as in the latter 
case, any attem pt to operate beyond x"  will eat into- 
the profit area and yield a lesser total profit.

Thus we see that while there is a relation between 
useful life, depreciation charge and variable costs, it is. 
not readily defined except by graphical methods. Take 
the still more difficult case shown in (c ) where the- 
cost increase follows no obvious law. The area, 
between the cost curve and the depreciation-profit 
boundary m ust still equal the cost of the machine, or 
$6,000, but the value of x", y", the variable-cost total 
and the profit total will be different.

As a general definition, then, the useful life of a 
machine is that life during which average of the sum 
of all costs per unit, including depreciation, will be a 
minimum. As a general proposition, the way to deter
mine this is by the graphical method shown, plotting
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and ( b ) a rela tion  
w here costs in crease  
at an in creasing  rate

F ig . 2— C urves of F ig . 
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w h ere the cost in 
crease fo llo w s  no ob 
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the past cost history  of the machine and extrapolating  
to determ ine its probable fu tu re  perform ance.

T he w riter does not have enough data  to prove this 
theory, but believes it is probable that the actual process 
of cost increase fo r m any different types of equipm ent 
will follow a law of the form  y  =  ax'1, w here y  is 
the cost increase per unit, x  the num ber of units of 
production and  a and n constants fo r the case in  ques
tion. M any cost records on the books of equipm ent 
users should prove of extrem e value in determ ining 
the true  present w orth  of this equipm ent. A  simple 
m ethod which may save the laborious square counting 
required by the graphical device above is to  plot the 
cost increase (no t including depreciation), on logarith 
mic cross-section paper. I f  the increase follows a 
power law, it will plot as a stra igh t line as in F ig . 3, 
the slope of which (2  in this case) is the exponent, 
n, of the equation. D eterm ine by extrapolation  and 
inspection the values of x ' and y ', w here x ’y '¡2  — 
$6,000, the cost of the machine. T he equation is then

y =  y '  { x /x ’Y  o r y  =  0 . 1 2  (*. 100,000)=

F o r any case w here the cost increase may be w rit
ten as a m athem atical expression, x " , the useful life, 
may be determ ined by evaluating

x"
x ' y ' / l  =  * " /(* " )  -  I f (x )  dx

F o r the case given,
I ____

useful life x"  =  x' ( ü ± I y  + 1 =  x 'K

n
and cost increase y"  =  y '  + 1 = y 'K '

T he values of K  and K ' fo r various values of n  are 
listed in an accom panying tabulation fo r ready use. 
I t  is apparent that fo r costs following a pow er law, 
the useful life is never less than about 0.9.1"', whereas

V alu es of K  and K '  for  V ariou s V a lu es o f n
n K K ' n K K ' « K IV

1.0 1.000 1.000 3.0 0.904 0.738 10.0 0.947 0.581
1.3 0.918 0.936 4.0 0.910 0.687 12.0 0.953 0.56S
1.5 0.929 0.S96 5.0 0.919 0.652 14.0 0.959 0.558
2.0 0.909 0.826 6.0 0.926 0.630 17.0 0.966 0.551
2.5 0.904 0.775 S.O 0.939 0.600 20.0 0.970 0.541

fo r  the scrap heap— but its replacem ent m oney has 
disappeared.

U sefu l life, as it has been considered above, is the 
determ ining factor only w here the m achine would have 
to be replaced w ith one of the same kind. Should 
another machine of sufficiently g rea te r efficiency 
become available, it would im m ediately be economic to 
substitute the new machine, even a t higher investm ent 
cost and even though  the original useful life had been 
fa r  from  exceeded. U nder these circum stances there 
are  th ree cases : the first w here the cost of the new, 
m ore efficient m achine is the same as th a t of the old; 
the second, h igher; and the th ird , less.

T ake first a case w here the new m achine has the 
same first cost as the old. U n d er th is  circum stance, 
the in terplay  between the book loss on the old m a
chine (book value m inus scrap o r resale value) and 
the increased saving w ith the new, determ ine both 
the optim um  tim e at which to m ake the change and the 
value of the change in term s of the new investm ent. 
T his situation is illustrated in F igs. 5 and 6. T he 
first step in setting up such a picture is to determ ine 
the cost-per-unit vs. depreciation area fo r the old 
machine, and estim ate it fo r the new. W hen  these 
have been plotted fo r some assum ed tim e of replace
ment, it will be evident that the book loss on the old 
machine m ust be added to the investm ent fo r the new 
one. Since the actual investm ent in both is the same, 
in terest on the investm ent need not be considered—  
but, in terest on the book loss is a legitim ate charge 
against the new m achine and so m ust be added to  its 
cost of production. Since the book loss will be am or
tized over the life of the new machine, the in terest 
will be substantially one-half tha t on the total book 
loss. I t  will be evident from  Fig. 5 that had the

F ig . 4— H o w  the d ep recia tion  reserve d isappears  
w hen  a m ach in e is run b eyon d  its u sefu l l ife

F ig . 5— E ffect of rep lacem en t w ith  a m ore efficient 
m ach ine of eq u al in vestm en t cost

the cost increase approaches 0.5v' for the lim iting 
condition w here a machine, a fte r  an exem plary life at 
constant cost-per-unit, suddenly becomes prohibitively 
costly to operate.

B efore passing to the effect of actual obsolescence 
of equipm ent, let us exam ine w hat occurs when a m a
chine is operated beyond its useful life. C ertain 
equipm ent is found to stabilize at a constant operating 
cost and m aintenance ra te  during its old age. The 
apparently  logical conclusion then is that such equip
m ent should be operated until it falls apart, or a t least, 
until som ething better is available. F ig . 4 shows what 
m ost probably happens in such a case. A fte r  the 
passage of its useful life, the m achine’s added costs 
simply eat up the depreciation reserve so that the end 
of, say, 190,000 units, the machine is not only ready
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A rea  o f  Profits 

iBook loss 
¡. /M eres t on book lass

O ld m achine- 
in  use

Annual p e r  ce n t re tu rn  on investment =100

U nits o f Production

< ' '  >J A re a  o f  P ro fits
I In te re st on adc/edinvestme/ 

I 'tr .-n m — y\ 'A d d ed  investm ent- 
!!» !!!!!!& ' /  '  /B ookloss 
MtjirriiM f  I i ! Interest on book loss

O ld m ach in e  
in  use ; Depreciation Reserve

A nnual p e r  c e n t  r e tu rn  on in v e s tm e n t =100

Units o f  P roduction

F ig . 6— H ow  the annual percentage return on the in 
vestm en t, for  the case o f F ig . 5, m ay be portrayed

F ig . 7— Illu stratin g  the situ ation  w here the rep lace
m en t m ach ine is m ore efficient and m ore costly

plus interest on the book loss and added investment.
W hen the new machine costs less than the old, the 

reduction, distributed over its useful life, is an added 
profit fo r the machine, in addition to the profit from  
reduced depreciation charge. The interest on the reduc
tion is also an added profit.

There are other cases which can be handled similarly. 
F o r example, where a machine such as a conveyor is 
substituted for hand labor, the picture is exactly that 
of Fig. 7 except that there can be no charge for book 
loss nor fo r interest on the book loss (unless shovels 
and wheel-barrows are to  be w ritten off). W hen the 
cost of operation goes up, not through any fault of 
the machine, but because the N R A  has increased raw 
m aterial and labor costs, the useful life remains the 
same because an identical machine would be subject 
to the same cost increases; but modernization becomes

D E T E R M IN IN G  R E T U R N  ON IN V ESTM EN T 
IN  M O D ER N IZA TIO N

(N o te :  AH costs sh ou ld  be the average un it costs that 
m ay be exp ected  over the u sefu l l ife  o f the m achine)

Savings per U n it, S L osses per U nit, $
(a )  Saving in direct labor ( I )  B ook  lo ss on o ld  m i-
( b ) Saving in supervision* ch in ef
(c )  Saving in  pow er or fu e l*  (m ) Increase in  supervision*
(d ) Saving in  m aintenance* (n )  Increase in pow er or fuel*
(e )  Saving in  d epreciation* (o )  Increase in m aintenance*
( / )  Saving in  insurance and (p ) Increase in depreciation*

taxes* (q ) Increase in  insurance and
(g ) R eduction  in  in v estm en t* ! taxes*
(h ) Interest on  reduction  in  (r) Increase in  in vestm en t* !  

in v estm en t* ! (s) Interest on added invest-
(£ )  R eduction  in  sp o ilage  m en t* t
( j ) Increase in va lu e through ( t )  Interest on book  Iosst

h igh er quality  
(k ) Saving in  raw m aterial

Sum  of savings =  S  Sum of lo sses — L

W hen a ll savings and lo sses have been  com puted  and totaled , 
then:

__________ I0 0 (S  —  L ) U
K  ~ C  +  (— 7i +  I +  s +  D U E

w here R  is the annual percentage return on the investm ent 
in  the n ew  m ach ine; U  is the num ber of units produced  per  
year; C  is the cost of the n ew  m ach ine; and E  is the econom ic  
or u sefu l l i fe  in  years.

•M ay appear e ith e r as a saving’ or as a loss.
tP e r  u n it over the  usefu l life  o f the  m achine; see Fig-. 7.

even more attractive because of the proportionately 
larger potential savings to  be made. A  new machine 
under these circumstances will be more costly, but its 
savings in term s of dollars, will be larger.

The foregoing analysis, because it includes the fac
to r  of increasing cost-per-unit, gives a more accurate 
representation of the im provement to be effected by 
a new machine than can a form ula which depends on 
the cost for one particular short period of time. Except 
graphically, the varying cost-per-unit concept is diffi
cult to handle. H owever, if it will be borne in mind 
that the costs-per-unit referred  to are the average of 
those anticipated over the useful life of both the old and 
the new machine, the form ula presented above will give 
the same results as the graphical m ethod which, of 
course, expresses the same relations.
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replacem ent been made either earlier or later than as 
shown, the total profit fo r the entire interval would 
have been slightly reduced.

T he determ ination  of the re tu rn  on the new invest
m ent is accomplished similarly. F o r convenience, the 
book loss in Fig. 6 is shown as a constant charge. 
By com paring the added profit area for a year w ith 
the total investm ent (including the interest a rea ) , the 
annual re tu rn  percentage may be calculated.

T he cases w here the new machine costs either more 
or less than the old are sim ilar except that the form er 
involves an  added charge, required to am ortize the 
added capital, and the la tter an added profit. I t  may 
not be entirely  obvious that a more expensive machine 
requires an  am ortization charge over and above its 
increased depreciation, but that this is the fact will 
be evident when the additional capital is borrowed 
from  an outside source. In  this event, it is clear that 
the new m achine would not only have to bear a depre
ciation charge tha t would replace it, but it would also 
have to carry  a charge to am ortize the loan, as in 
F ig. 7. The situation is identical when the added 
capital comes from  surplus, for then it m ust be 
retu rned  to  surplus over the life of the new machine 
if  the total profits are  not to be reduced by the change. 
I f  the new m achine can do no better than re tu rn  the 
added investm ent, it is no improvement, fo r it would 
be taking m oney from  one pocket to put it in another. 
Furtherm ore , in terest on the book loss and on the 
added investm ent are  charges against the new machine. 
T hey a re  not costs of the business, deductible fo r tax  
purposes, but they are costs of the machine in com
parison w ith earlier machines. A gain, the annual per
centage re tu rn  is determ ined by com paring the increased 
profit w ith the sum of the investm ent and book loss
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P R O C E S S  C O N TR O L  

i t s  P la c e  in

M o d e r n iz a t io n

n,.N  T H E S E  R E M A R K A B L E  T IM E S  when 
so m any new notions are being bandied about, it is 
pleasant to find tha t a new freedom  exists to  discuss 
things w ithout the fear of being conspicuous or “eccen
tric .” This freedom  even extends to the discussion of 
the m anifold phases of the gadgetry th a t is Process 
Control, and how these gadgets—given a  chance— can 
upset some of the sentim ental attachm ents fo r fine old 
processing tricks tha t have long stood in the way of a 
general cost realignm ent. T hese times are  perhaps a 
little uncom fortable, but they are  salutary, fo r m ost 
people have quit try ing  to hide the badge of hum an 
frailty. “W hat - w as-good - enough -fo r-g ra n d fa th e r  -is -  
good-enough-for-m e” is not such a successful boast as 
it used to be, and industrial R ip V an W inkles, em erging 
from  the long hibernation of the last four years, are 
finding that the old outfit makes them  ju s t a bit 
ridiculous in 1933. I f  they wake, fo r exam ple, to  the 
belief tha t all is sweet fraternalism , and tha t under the 
codes they can sit back and unload adm inistrative re 
sponsibilities on a willing governm ent, they are overdue 
for rude enlightenm ent. Once back in the swing, it may 
be predicted w ith confidence th a t instead of brothers- 
under-the-skin, they will find their new com petitors 
adept in refined cruelties. New  efficiencies, new accur
acies, new high levels of quality will force them  to 
abandon the rags of 1929 in favor of new clothes, new 
shoes, a knife, a watch, a pocket lighter and  other 
m odern paraphernalia. T he sooner these anachronism s 
discover today’s requirem ents, the quicker they will be 
ready fo r tom orrow .

O n the surface, the principle of avoiding, in every 
permissible way, leaving som ething unnecessarily to 
chance, seems to be a harm less and pious sort of notion 
and yet it is r ife  w ith startlingly  useful possibilities. 
Process Control, which is this principle’s m ore usual 
name, has been subject to  the un fo rtunate  habit that 
m any people have of sp litting the term . Process, of 
course, is a fam iliar th ing  around  almost any plant in 
the industry ; but Control, to the vast detrim ent of P roc

ess, has been considered by too m any people as a thing 
apart. In  too m any m inds there  is the fallacy tha t 
(process) control apparatus is “ ju s t a lot of exorb i
tantly  priced m erchandise belonging to  the  class of 
expensive luxuries . . . ” Y et, to the men who under
stand the skill required to m aintain equilibrium  in a 
process, such a rem ark  is peevish nonsense. W hen  
M easurem ent and R egulation are om itted from  con
sideration along w ith the stoichiom etry, the therm ody
namics and the m aterials and the energy requirem ents 
of a process, one of the last is certain  to  get out of 
balance, at the cost of time, money and som ebody’s 
prestige. P erhaps reprieve may come through a m iracle 
of ingenuity of the instrum ent m akers, but it is absurd 
to leave such a reprieve deliberately to chance.

O ne w onders why, in the past, it has been so difficult 
fo r the Process M an and the In strum en t M an to  get 
together, to th e ir m utual benefit. T he fo rm er is a 
constructive w orker, as distinguished from  the profit- 
taker and racketeer of business. H e  is in the  business 
of producing a commodity such as salt, shoes, soap or 
sox, or some other com m odity interm ediate between 
such finished states and their raw  beginnings. H e  has 
the problems of adm inistration  and m arketing in  all 
their extensions, refinem ents and complications.

T he Instrum ent M an is also a constructive w orker in 
the same distinctive sense as the Process M an. H e  is 
in the business of contriving and system atizing 
m echanistic devices which will increase and refine the 
pow er of the five hum an senses in control over m atter 
and  energy. N ecessarily then, th is involves P rocess 
Control. I f  a question in the technology of processing 
is put to  him, he is obligated to  give it s tric t attention. 
So infinitely large are  the categories of m atter, energy, 
technology and m easurem ent w herein he m ust p er
form  tha t he cannot anchor his policy, his w orkm an
ship and his speech to a commodity like salt or soap.

W hereas a processor can successfully anchor his 
policies and suchlike to his commodity, the instrum en- 
tician is exasperated to  find th a t his policies, w orkm an-
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ship and speech are  ham pered ra ther than helped by 
any  attem pt to use his instrum ent as an anchorage. In 
the active usefulness of these two to  each other there 
are stalem ates which seem absurd but which exist any
how. A n intelligent processor will have the sincere 
opinion that a certain  device which he w ants is simply 
not available; an intelligent instrum entician who has 
developed the same device will a t the same time con
sider it unm arketable. T he whole situation involves a 
trem endous am ount of negligence; yet close observa
tion shows it to be mainly inertial ra ther than willful.

W herever a system  has gone wrong, it is much easier 
to w ithdraw  w ithout a word or to w ithdraw  w ith  a 
denunciation of somebody else, than it is to exam ine the 
layout and try  to do som ething about it. T he la tter 
course, aside from  being difficult, is m ost often  a thank
less one; but it is certainly w orth an earnest effort in 
the m atter at hand. T here  is no reason why a conveni
ent analytical m ethod should not be used, provided of 
course that it can work.

In  the apparatus industries 
there are identified rem ed ies:

In  the process industries 
there are identified w eak -

1. Q u ality  o f end product, lack
in g  not on ly  p rogressive  
im provem ent but sustained  
uniform ity.

2. C ontinuance of kind of end  
product w hich  fa ils to do 
ju stice  to e x is tin g  m arkets 
or to m ateria ls and equip
m ent availab le.

3. A dherence to outw orn  cus
tom s to  the ex ten t o f can
ce llin g  im provem ents in 
other p rocessin g  custom s.

4. N eg lec ted  opportunities to 
rom anticize certain  process 
featu res w hich  could profit
ab ly  attract in terest o f  prod
uct buyers and o f process 
operators.

5. W a ste  o f  m aterial and 
pow er.

1. M easuring and regu lating  
apparatus capable o f greatly  
exten d ing  and refin ing the  
five senses o f  a process op
erator; ch a llen g in g  him  to  
becom e m ore in terested  in 
what he perceives m ore  
clearly ; inducing an in
creased sk ill to m eet the  
m ore clearly  focussed  fa u lt s ; 
enabling him  to see enough  
o f process sequences to gage  
uniform ity and add p rogres
siv e  im provem ent.

2. Refined m easuring apparatus 
bringing out unsuspected  
values in fam iliar stuff, lead
ing to new  qualities in old  
products and to  new  prod
u cts; refined regu la ting  ap
paratus easing  the operating  
strain  sufficiently fo r  better  
thinking on new  advances.

3. M easuring and regu lating  
apparatus in com bination  
w ith  an im provem ent both  
to dem onstrate it and to 
m easure it.

4. M easuring and regu lating  
apparatus w hich , by its re
finem ent and exten sion  of 
the five senses, brings out 
processing features which  
are in terestin g  enough for  
people in genera l to discuss  
or are stim ulatin g  to both  
product m arketers and proc
ess operators; {e .g ., the 
w ell know n “shot from  
gu n s” variety  o f fo o d stu ffs) .

5. R efined m easuring apparatus 
w hich is exp ert in plant a c 
cou n tan cy; it determ ines 
m axim um  and m inim um  de
mands, load and d iversity  
fa c to r s ; it keeps running  
tota ls and segregab le sub
totals o f  energy, gas, liquid  
and so l id ; it acts as econom ic  
judge and exam in in g  attor
ney for apparatus on trial.

O n these five counts, of the many which exist, the 
Instrum ent M an appears to have “what it takes.” But 
the Process M an thus fa r has not taken nearly enough 
of what the other fellow has. In  theory, it is not 
likely that such opportunities fo r mutual assistance can 
be well known to both parties, but deliberately rejected 
by e ith e r; both parties are much in earnest about their 
work. In  practice a close investigation verifies th is; 
the remedy fo r a Process M an’s difficulty to be found 
on an inside page of an Instrum ent M an’s catalog, or 
possibly on the fron t page but under a name different 
from  the one in the searcher’s mind. Both parties in 
such situations appear to stop ju st short of making 
the connection obvious to each other.

The m ajor obstacle which is thus identified is that 
discouraging old issue of the spoken and w ritten lan
guage. I t  is discouraging because all known remedies 
fo r confusion of language usually boil down to the 
form ula: “more of the same.” I t  is discouraging be
cause “A ction,” which is reputed to speak louder than 
words, cannot commence in a case like this until a fter 
an exchange of words. Both parties may be fam iliar 
with the same general language but each of tw o strictly 
local dialects lacks precise word symbols fo r a lot of 
the im portant ideas expressible in the other.

f N  the m atter of dialect and other features of his 
business, the Process M an gets a more or less lucky 
break. There are phases of his business wherein he can 
be swamped in technicalities; but he can (and too often 
does) rescue his self-esteem by reverting to the fam iliar 
ground of his product and the buying and selling there
of. In  other words, when he reaches a point of un
comfortable mental stress in try ing to understand and 
be understood, he can step back and say, “ Now I ’m 
tired of playing this way. Y ou’ll have to come over and 
play my way or else the gam e’s off.”

But in the dialects and other features of the In s tru 
ment M an’s business there are few avenues of escape. 
This man is compelled to be more precise than most 
others and— as happens to most precise people—he be
comes tiresome to  many who attem pt to follow him. 
The multiplicity of specialized and unrelated problems 
which are shunted on to him compel him to set up a 
generalized sort of dialect to handle all the specialties. 
In  other words, if  he were to fill his skull w ith the 
salt-processor’s dialect, he could not be very intelligible 
to the soap-processor. W hat helps still less is the com
pulsion to throttle  any spontaneous enthusiasm which 
might betray a salt m an’s "secret” to a soap man or to 
another salt man. T hen  there is the m atter of atten
tion which the Instrum ent M an’s business requires that 
he give to  the non-processing scientific researcher's 
problem. Consequently the resultant linguistic hodge
podge of the Instrum ent M an is bound to be everything 
in general and not too much in particular. The kindest 
possible name for it is “A bstract Term inology.”

The foregoing diagnosis of the chief ailment of P roc
ess Control apparatus—as an affliction of languages—  
has turned out to be ju st about as difficult and discour
aging as was expected. I t  was predicted, on experience, 
that basic remedies fo r an affliction of w ords had the 
drawback of consisting largely of m ore words. But 
experience plus instinct dictate the wisdom of w riting
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both A ction and W qrds into the prescription. A lternate  
doses are  prescribed w ith the caution th a t impulsive 
variation of such sequence m ay make things worse. 
T he prescription reads: (1 )  T im e A llow ance; (2 )  
W o rd s; (3 )  A ction ; (4 )  M ore W o rd s; (5 )  M ore 
A c tio n ; and (6 )  Results.

Ingred ien t (1 ) ,  the tim e allowance, is a  sacrifice fo r 
both Process M an and Instrum ent M an. P robably the 
Process M an will sacrifice less tim e but suffer g rea ter 
pain in so doing because in the past he has rarely  been 
forced to do such a th ing in a case like this. Today, 
however, is tow ard the end of a fam ous period in his
to ry  and finds the Process M an noticeably read ier to 
try  things— even tim e allowances.

Ingred ien t (2 )  should take the fo rm  of a short pow 
wow involving the instrum entician and the technical and 
production men of the  processing business, w ith special 
care being taken to  lock out the purchasing and m arket
ing men of the business. A lthough the discussion need 
be but short, there are th ree logical stages to it. In  the 
first stage the conferees should arrive  a t intelligibility 
on shop and technical dialects. In  the second a m axi
mum permissible knowledge of process operation should 
be im parted to  the instrum entician. In  the th ird  the 
names and synonym s of devices, th e ir necessarily simple 
principles and th e ir perm issible variations should be 
im parted to the technician and production man.

Ingredient (3 )  should be a pair of sim ultaneous and 
intensive analyses; by the instrum entician in his p lace ; 
by the technician and production m an in th e ir places. 
In  the processor’s place, there  are  a t least tw o jobs to 
be done. O ne is to compile descriptions of the phases 
of process which have been le ft to  guessw ork bu t w hich 
common sense says should not be. A nother is to  drag  
out those phases of process which are  reputed to  be 
m easured and regulated bu t which experience shows 
not to  be right. In  the instrum entician’s place, the 
chief task  is to transla te  from  abstract term inology to 
processor’s dialect the descriptive m atter on devices 
which the original conference showed to  be pertinent. 
F u rth e r  w ork m ay be necessary to cut, trim  and  focus 
specifications on a device whose natural range may be 
so wide tha t the processor’s special range gets lost 
somewhere in the middle. I t  is also likely th a t o ther 
specifications require expansion w here older descrip
tive m atter on a  device has been put into circulation 
p rio r to focus on present specific problem s and where, 
consequently, such descriptive m atter implies an  ex 
clusion which is not the case. In  some cases this in 
volves m erely a  change of label w ithout altering  the 
device as, fo r example, changing “ Gas A nalysis” to  an 
equivalence of “Gas D ensity .” In  o ther cases only a 
m inor modification of construction may be required.

P r o b a b l y  it has been noted that a special featu re  of 
this A ction of Ingred ien t (3 )  is a  d ra f t on the T im e 
Allowance of Ingred ien t (1 ) .  A ttention is called to 
this because, over a  period of years, instrum enticians 
and processors have helped each other to  form  a  habit 
of re jecting  this tim e factor. E ach party  has been 
prone to  take it fo r  g ran ted  th a t the o ther has been 
m aking these im portant readjustm ents like the snap 
of a finger, in runn ing  stride, during  an  initial con fer
ence. U nfo rtunate ly  such cannot be the case.

Ingred ien t (4 )  is another conference— this tim e w ith 
the purchasing and m arketing  ends of the processor’s 
business invited. A t this tim e the term inology of both 
processor and instrum entician should be intelligible 
enough to the previous conferees fo r m aintaining 
stability of discussion against irrelevancies introduced 
by the new conferees. M ost likely the processor’s m ark
eting specialist fits in congenially an d  he is also likely 
to take aw ay w ith  him  some valuable new m aterial for 
talking points. B ut if this conference goes as it should, 
the purchasing agent will find his pre-depression style 
pre tty  m uch cram ped. N obody denies th a t the opti
mum “price, term s, delivery, etc.” are  im portant. B ut 
the adm inistration  of a processing industry  goes so far 
beyond stra igh t buying and selling th a t optim um  “speci
fications” are  ju s t as im portant, if not m ore so.

T h i s  is not a m atter of vindictiveness against the 
friendless purchasing a g e n t; it is m erely consistent w ith 
the fact tha t such functions as purchasing, d isbursing 
and accounting have been so grossly exaggerated by the 
era  of chiselling and percentage-taking tha t reflation is 
upon us w ithout full realization of it by all concerned. 
In  this prescription (up  to this po in t) the prelim inary 
hearings have been restricted  to  operators, technicians 
and instrum enticians because these m en have allowed 
themselves to  be bulldozed and because, consequently, 
the am ount by which they have fallen behind has to be 
made up artificially in o rder to restore a balance.

Ingredient (5 ) ,  M ore A ction follow ing previous talk 
and action, cannot a t this tim e be m uch m ore than  
an extension of the  earlier steps. T he ultim ate purpose 
of action expected of parties participating  up  to  this 
point is to  get this function of P rocess C ontrol a  g reat 
deal nearer to its logical category. I t  is not precisely 
known w here Process Control belongs am ong other 
functions of adm inistration. B u t it is certainly know n 
th a t it belongs am ong the adm inistration fu n c tio n s ; tha t 
it positively does not belong in crates lying around  a 
shipping-receiving room  along w ith broom s, cuspidors 
and other ingenious devices purchased over the coun
te r  o r th rough purchase-order form s. P rocess Control 
A pparatus is very m uch a tangible p art of a skilled 
professional service, the  w orth  of w hich is determ inable 
by direct appraisal of loss to  the business, as a whole, 
occasioned by serious lapse in th a t service.

T he foregoing prescription has called fo r alternate 
ingredients of ta lk  and action. O f these, (2 )  and (3 ) , 
involving the instrum entician and the processor’s tech
nician and productionist, are the least spectacular but 
m ost im m ediately useful. T hese three, being justly  le ft 
alone w ith their capabilities and alertness to the issues, 
can show a trem endous am ount of g round covered w ith 
rem arkably  little consum ption of tim e allowance.

V ery  quickly the tw o specialists of the processing 
business can discover practical needs fo r departing  from  
the stric t symbolic sense of prescription. O ne of the 
first departures .will be upon discovery of a now  u n 
fo rtunate  w eakness am ong apparatus m akers— namely, 
tha t no single m anufac tu rer can profitably m ake the 
best o f a full variety  of devices required  fo r a well- 
balanced Process C ontrol system . In  o ther w ords, the  
symbolic “ instrum entician” will have to be endowed 
w ith five o r six  d ifferent personalities in order to  cover
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the whole process. In  like m anner the “technician” may 
have to  be endowed w ith analogous personalities of 
chemical, electrical, mechanical and such specialized 
types. Perhaps the same practical liberties will have to 
be taken w ith the “productionist” and certainly so w ith 
the time allowance. B ut the symbology will surely be 
found to  hold good w ith respect to the exclusively tech
nical nature  of the prelim inary steps and with respect 
to the small total of tim e consumed in these steps.

I N  the sacred nam e of Practicalities we have ju s t been 
busy destroying the strict symbology of the original 
lineup of ingredients and characters. I f  it now seems 
expedient to  ju n k  the whole fabric of m etaphors and 
go on w ith new m etaphors or none at all, tha t is all 
righ t, too. T he facts so urgently required to  bring 
out at this junctu re  are the follow ing:

F irst, tim e is at a prem ium  but reckless haste is a lso  a w aste. 
F o r  th is reason  it has seem ed experim entally  sound to se t up a  
lim ited  but adequate store  o f  tim e allow ance in  order to fru s
trate the im pulse for panicky haste.

Second, th e  groundw ork  for any perm anent advance in the  
u sefu ln ess o f  P ro cess Control m ust be technical. In  order to  
so lid ify  th is groundw ork  as quick ly as possible, it has been neces
sary  to show  the im portant d istinction  betw een an adequate  
treatm ent and an unnecessarily  exh au stive treatm ent o f  tech 
n ica lities. T h is  is w h y  it has seem ed experim entally  sound to  
restr ic t the early  phases o f  w ords and action to technical m en.

T hird , stab ility  o f  technical groundw ork arrived at in m in
im um  tim e is necessary for standing up under im pact o f  the  
im portant non-technical factors w hich  com e afterw ard  and 
w h ich  do not w a it w h ile  one particular departm ent takes its  
ow n sw eet tim e in com ing to equilibrium . I f  th is technical 
preparation for P ro cess C ontrol w ork s as it is hoped, then the  
techn ical m an w ill be as sure o f h is background as the b ig  
Ir ish  cop w ho says, “N o , you  can’t park here.”

O nly when the instrum entician, the technician and the 
productionist have been nursed into a robust assurance 
of m anner will it be safe fo r them to try  to  deal on a  
p ar w ith the purchasing agent, the m arketing specialist 
and the various other responsible men of the business. 
W ith  the assurance and skill of all these men focussing 
their attention on the problem of Process Control, it  
will be possible to  discard the last pretense of artificial 
scaffolding. W hen Process Control has approached its 
true  status, here are some of the things it can do:

It can im prove the condition o f  the industry’s books by cut
ting  a large  chunk out o f the high percentage of g u essw ork  
w hich  g o es into processing m ethods, by sim ultaneously  induc
in g  product un iform ity  and reducing spoilage, by reducing shut
dow ns and their  penalties w ithou t resortin g  to such costly  opera
tional sa fe ty  factors as w h ole  spare pum ping, w ash in g , coo lin g  
or circu lating  system s, by m aking it possib le to g et the sam e
or better product quality  out o f low er priced raw  m aterials
or out o f raw  m aterials w here p artia lly  finished m aterials
w ere used before, by reducing plant hazards w hich a ll con
tribute to  insurance penalties and by reducing som e w astes and  
elim in atin g  other w astes o f pow er and m aterial.

It can create m arketing advantages by reducing costs through  
m eans ju st stated, by elim inating custom er alib is for  non
un iform ity  o f  product, by im proving product, by identify ing  
new  products and by creating attractive new  talking points 
on older products w hich  have slipped into the obscurity of 
dead levels in price and quality.

It can create m easurable im provem ent in plant operating  
personnel (ex cep t in plants w hich  do not va lu e such th in g s)  
by ra is in g  the plain operator at least a few  notches above 
blind routine in duties about w hich  he know s on ly  a lim ited  
am ount and g ets  to  caring even less, by bringing the m ain
tenance man closer  to  process from  h is point o f detachm ent, 
by g iv in g  the ordinary plant technical man an excu se  to  be 
som eth ing  m ore than a h it-and-m iss tinkerer or snooper, by 
g iv in g  all these m en and the men they call “b ig  sh ots” som e
th in g  new  and in teresting to gab and theorize about.

W hen the processing industries have looked this situ
ation over and have adopted the ideas a few at a time 
and then have lived w ith them a while, a remarkable 
thing will suddenly be discovered. Process Control as 
a thing apart from  the business, as a thing to be cheered 
fo r or fought over, will have disappeared. I t  will have 
been absorbed and will have lost its identity as p art of 
the business as a whole. Then these industries will 
be somewhere near the similar stabilized position occu
pied today by the telephone industry. I f  all the control 
devices of the m ajor telephone systems could be dragged 
out and piled up, the resulting heap could compete with 
almost any average m ountain. Y et in the telephone 
industry these gadgets are almost entirely out of sight 
because they are more habitually used than looked at. 
The idea of communication control is so thoroughly 
absorbed that no fuss is made about it. The recent 
machine-switching move, fo r example, has died down 
already to an obscurity which would not be reached by 
a similar innovation in the process industries for many 
many years.

B ut the position of the processing industries in 1933 
is not the same as that of the communication industries, 
from  the standpoint of condition of the books, m arket
ing advantages, personnel stability and a lot of other 
things. Y et there is no reason why the processing in
dustries could not make notable progress tow ard such 
stability w ithout consuming excessive am ounts of time 
allowance. Obviously this m atter of Process Control 
is only a fraction of the picture. But it has been 
neglected and, fo r that reason, m ust be built up at the 
cost of tem porarily concentrated focus on the part of 
the many people concerned in the m atter.

I t  is to be expected that, when a number of compe
tent people focus attention on a m atter like this, such 
methods of approach as the symbolic prescription sub
mitted herein will prove to  be hopelessly inadequate, if 
not ridiculous. Q uite possibly it will tu rn  out that en
tirely new functions in industry will have to be set up 
to take care of Process Control until it can afford to 
lose its special identity. Probably a new type of tech
nologist, the professional instrum entician, will have to 
be created. H is duties may have to cover the wide gap 
between hardboiled plant process operation and the 
divine metaphysics of quantum  mechanics. In  addition 
to being an accomplished linguist, he will have to  have 
precise knowledge of the properties of devices— elec
trical, mechanical, chemical and metallurgical aspects, 
all in combination.

A n d  so, to conclude: In the processing industries 
there are m any many genuine and urgent needs for 
skillfully coordinated Process Control system s; and-the 
apparatus industries are stocked up w ith ingenuities 
years ahead of the demand. But the latter, to  the detri
ment of themselves and everyone else, are chopped up 
into little subdivisions of exclusively specialized gadgets 
w ith each gadget bundled up in its own special patents. 
Hence the present necessity fo r a parade of specialists 
and the hum drum  prescription of systematically asking 
questions and receiving answers. A t any rate, we shall 
thus be exhibiting the cardinal virtue of Process Con
tro l— namely, to avoid in every permissible way leav
ing something unnecessarily to  chance.
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B y  A . V A K S D A L  a n d  F . S . K B I G E B
P la n t E n g in eer a n d  A ss is ta n t P la n t E n g in eer , R e sp e c tiv e ly  
C o rn in g  G lass W o rk s , C o m in g , N . Y .

P R E V E N T IV E  
M A IN T E N A N C E  
A  N e c e s s a r y  S te p  in  th e  
R e c o v e r y  P r o g r a m

qD tJU S T  as m achine has m ultiplied 
productivity so it has also increased the scope and com
plicated the functions of m aintenance. O ld  trades have 
been eliminated ; new ones have been created. T h is is 
the natural progress, and it will so continue as long as 
man is able to reason. Som etim e in the fu tu re  we may 
carry  on production w ithout hum an labor to operate 
machines but men will always be needed fo r experi
m ents and repair. T he same careful attention  given to 
organization of men and work, the same skill and ju d g 
m ent as applied in the direction of production m ust now 
also be devoted to m aintenance, as production is becom
ing increasingly dependent on this factor fo r its success.

T he handy m an and “Jack-of-all-trades” who oiled 
the m achinery, repaired and dressed the slipping belt, 
and cobbled the broken m achine is gone. A s m ainte
nance expanded w ith the size of the plant, the first 
division of labor appeared in the m illw right, the elec
trician, and  other groups or “gangs.” B u t the same 
chaotic condition which existed w ith the handy m an is 
still found in the shops w here a thousand and one differ
ent jobs may be required of any one m an. A  still 
fu rth er division of labor is required. T he individual 
m ust be responsible fo r the prevention of in terruptions 
in  special phases of the m aintenance function.

F rom  whom  m ay best results be expected; the m an 
who w orks on electric m otors only, who know s every 
m otor in the plant, its load, speed, starting  and operat
ing conditions; who realizes tha t his w ork is budgeted, 
tha t last m onth’s m otor m aintenance cost so much, and 
tha t he was in a large p art responsible fo r this figure, 
or the m an who has to fix a m otor one hour, repair 
telephones the next, and then perhaps to service a truck  
b attery?  T he form er can’t “pass the buck” and if 
he doesn’t do the job righ t this time, he will have that 
much m ore to do the nex t time.

Individual responsibility can be assigned fo r any 
group of machines, equipm ent, o r services. A  chart 
analysis of every item coming under the m aintenance

departm ent may not be easy to  prepare, but is a liberal 
education fo r  him  who completes one. T ake fo r in
stance a specific service in  the pipe shop, the steam 
heating system. M ake one good m an responsible fo r 
its functions at all tim es; then watch how com plaints 
regarding all annoying disturbances fall off.

T o  carry  out m aintenance fo r present day demands, 
a  complete knowledge of w hat is to be done is necessary. 
K now ing this the w ork can be divided am ong the men 
and an assignm ent of individual responsibility made. 
M eans m ust then be found fo r obtaining costs from  
which may be determ ined incentives fo r successful 
execution and individual efficiencies.

Such a plan is best prepared  by the engineering de
p artm en t; fo r purpose of analysis, division of functions, 
and adaptability to changing conditions, a system  of 
charts w orks well. T he accom panying function  chart 
shows the ten m ain divisions of all m aintenance in one 
plant, w ith subheads carrying shop o rder or cost account
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num ber which always rem ains the same. The num ber 
of subdivisions can be changed as desired. F o r instance, 
the division fo r buildings may be divided into building 
proper, floors, and roofs, or may be enlarged by trea t
in g  separately foundations and walls or any other item.

U sing such a chart fo r all trades, each forem an 
should be asked to aid in segregating the items with 
w hich he is concerned. O n buildings, under roofs, the 
carpenters are responsible fo r some of the maintenance, 
b u t so are  the m illw rights, the tinsm iths, and the labor
ers. H ow  is the responsibility divided? The work 
done by each division can be segregated on that divi
sion’s chart. Such an analysis is carried through until 
a  separate chart fo r each trade is made up.

W ith  this chart, each forem an can analyze the work 
com ing under his departm ent. Is daily, weekly, or 
m onthly inspection needed, w here may trouble be ex
pected, w hat attention is required? These questions 
should be developed w ith the idea of doing away w ith the 
old belief that m aintenance and repair are synonymous, 
and  to instill the thought that m aintenance is a p re 
ventive which eliminates break-downs and repairs.

T he next step is to determ ine how costs should be 
obtained. A ctual costs originate largely in the depart
m ent doing the w ork and the person to whom they have 
grea test direct value is the forem an who is to ld 'th a t to 
assum e the same position as that of an individual in 
business fo r him self. H e is responsible not only for 
running  his shop, but for running it successfully. P ro 
duction dem ands that he not only furnishes certain 
services, but that they are furnished efficiently. W ithout 
some means of m easure he does not know w hat he has 
accomplished. A business man generally assembles his 
own costs and a forem an should therefore do the same. 
N o one is in a better position to judge w hether he is 
getting  a re tu rn  for the expenditure. H e has a group 
of men, he knows their hours and wage rate, the m a
terial used, and the jobs involved. H e  also can judge 
w hether the w ork is correctly done. P u tting  down the 
actual figures at the end of each day or week he gets 
a  new perspective of accomplishments or failures in his 
departm ent, w hereas m onthly statem ents from  a cost 
departm ent mean little or nothing to him. M istakes in

time, rates, quantities, and unit costs can be caught at 
their source if all tickets pass through his hands.

Next, individual analyses of each mechanic is neces
sary, and should be matched with each item on the fore
m an’s chart. W ho can best care for one or more p ar
ticular items ? H ow  much can a man do w ithout being 
overtaxed and forced to neglect any of his duties? For 
such decisions the experience of the foreman should be 
draw n upon and, a fte r careful consideration, each job 
should be delegated to a particular man. Trial of men 
and frequent checking of costs will show needed changes 
and by shifting men occasionally individual efficiencies 
can be obtained. One man may have charge of the 
heating system, another gas lines and burners, and so 
on. Some items may be too large for one man, others 
may be so small that several may be assigned to one man.

Last, but by no means least, consideration must be 
given to incentive; one great incentive is given every 
man in the departm ent. H e is no longer just an elec
trician, a pipe fitter, or a carpenter; he has a definite 
place in the organization, his accomplishment is re
corded every month. A nother incentive must be added 
through his pocket book. The system provides for this. 
A  m an’s activities can be reduced to dollars and cents 
for any period for any unit. Reductions in cost should 
mean a bonus to the one responsible. If  half of the 
saving is given to the man, the management makes an 
equal or greater saving, for reduction in maintenance 
by preventive measures implies smaller production 
losses, longer life of equipment, and reduced waste.

A system of preventive maintenance as outlined can
not be planned and executed over night, but once in 
operation it improves with time. Some of the items 
considered of great importance at the start may be 
found to be of secondary value, others may have been 
entirely overlooked or may deserve greater attention 
than originally thought. The company will gain through 
increased production, reduced maintenance, less waste, 
longer machine life, and better satisfied employees. The 
foreman becomes more valuable because he is forced 
to develop himself along new lines; w ith petty details 
placed on the shoulders of the individual workmen he 
is able to manage his shop m ore efficiently.

M aintenance in  the p lan t o f the C orning G lass W orks is arranged in  ten m ain d iv ision s
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B y  Ml. P .  D U T T O N
P ro fe sso r  o f fa c to ry  m an agem en t, 
N o r tlitv e s te m  U n iv e r s ity  an d  
A rm o u r  In s titu te  o f T e c h n o lo g y

C o n tro l  

A C C O U N T IN G

U n d er  th e  C ode

( C :1 E R T A IN L Y , rules of thum b are  not going 
to serve the accountant or the executive of the fu tu re  
as they have in the past. N o hoary and tim e-hallowed 
10 per cent is going to suffice as a depreciation allow
ance in an industry  of as sw ift change as a re  many 
branches of the chemical industry. T he executive who 
expects to profit by the period of unexam pled chemical 
development which m any believe are ju st ahead, and 
at the same tim e to avoid the m ore serious of the 
m istakes inevitable in such a period of development, 
m ust think of his business as an equation of variables 
which obey laws that can and m ust be determ ined 
w ith greater or less accuracy.

A re you ready fo r the recovery? T he m achinery 
of control is at hand. W ell planned system s really 
control, today, as they did not do ten  or even five 
years ago.

I t  is undoubtedly the hope of m any th a t the 
National Industrial Recovery A ct program  will make 
of the trade association a wall behind which the ineffi
cient and the high-cost firms may shelter themselves. 
T he published statem ents of General Johnson and the 
A dm inistration should by this time have made it clear 
tha t the purpose is not to shelter the incom petent but 
to restrain  the chiseler and the unscrupulous. Certain 
it is that any im m unity from  the laws of competitive 
efficiency and cost obtained in this way will be short
lived. T he history  of previous m ajor recessions sup
port the belief that the uphill period a fte r the tu rn  is al
ways a keenly competitive period, in which real profits 
m ust be earned by unusual effort or unusually strong 
position. T here is nothing in the present economic situa
tion to indicate that, in the large view, we face any 
other prospect today.

T he Recovery A ct is not the only factor which makes 
it seem likely tha t business in the next ten year& will 
differ from  the business to which we have become 
accustomed during the past ten. A s this is w ritten, 
Japan  is in a process of conquest and consolidation

M r. D u tto n  is th e  a u th o r  o f " P r in c ip le s  o f O rg a n iz a tio n  a s  
A pplied  to  B u s in ess"  a n d  "B u s in e ss  O rg a n iz a tio n  & M a n a g e m e n t.”

which, if it is successful, is likely to  tra n sfe r  the 
g rea ter part of the O rien t to a new industrial and 
economic leadership. T ariff barriers  between th is  
country and others are high and there is little imme
diate prospect of the ir being substantially  lowered. 
The disturbed state of the world, makes a re trea t into 
national economic self-sufficiency and isolation m ore 
probable than one of vigorous expansion of foreign 
trade, until a m ore stable equilibrium  shall have been 
reached am ong the forces now loose in the economic 
world. Such a policy means tha t new m arkets m ust 
be found ra ther by increasing productiv ity  and the 
capacity of existing consum ers to buy than  by tu rn in g  
to the potential foreign m arkets which looked so 
inexhaustible even fou r short years ago.

T his sh ift in the general picture in tu rn  m eans 
several specific things to the m anufactu rer and busi
ness man. I t  m eans opportunity  to the inventor and 
developer of new products which will create new 
m arkets or of substitutes which will fill an existing  
need better or m ore cheaply.

The sh ift also means that such new products will 
continue to displace old ones in the m arket. T h e  
m anufacturer who would meet the keen com petition 
which is likely to characterize the decade ahead can
not afford to gamble when he can know the facts. H e  
cannot afford to  neglect the economies w hich seemed 
so trivial when business was p lentiful. Business will 
be plentiful again, but the history of past depressions 
indicates that several years are usually required  fo r 
full recovery. T he toboggan is steep, the climb back 
is slow.

All this in tu rn  signifies the need of a closer, m ore 
flexible and intelligent control of operations in the 
fu tu re  than the average executive has usually con
sidered necessary in the past. In  the days when busi
ness men did not bother m uch w ith figures but relied 
on drive and im agination fo r results, the accountant 
played a secondary and routine rôle in m anagem ent. 
A ccounting had been, since the days of the E gyptians, 
prim arily  a record of obligations and  contracts, and
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the accountant was a  m an who could keep this record 
accurately and verify  it by double-entry.

I t  took the engineer, w ith a m ind tra ined  to think 
in term s of form ulas, to see the full possibilities of 
accounting as a means of control. T he early accountant 
was m ore concerned w ith balancing his burden accounts 
than  he was w ith contributing to the settlem ent of 
policy questions which w ere at best unreal and  far 
away to him.

T he engineer and the m odern com ptroller, trained  
to regard  a  business as an in ter-re lation  of moving 
forces, have carried control accounting a long way. 
T he business m an has available to m eet the new needs, 
a new instrum ent of precision and power.

O N E  of the g rea t advances of the last decade has 
been the developm ent of m ore accurate m ethods of 
accounting fo r fixed expense. ( “ P rofit E ngineering ,” 
by C. E . K noeppel, contains a clear exposition of this 
subject in detail.)

N ot all expenses are exactly proportional to volume 
o r rigidly fixed. B ut all expenses of any business, 
the most com plex m anufactu ring  operations as well as 
the sim plest retail store, can, by careful analysis of their 
nature  and by simple m athenjatical m ethods (see “A  
Technique fo r the Chief E xecutive” by John  H . W il
liams in the B ulletin  o f the Taylor Society, A pril, 1922) 
be broken down into a portion which varies w ith volume 
and a portion which tends to rem ain constant irrespec
tive of volume. E very  change of price of raw  m aterials, 
every salary  raise, will of course d isturb  this relation
ship, but the d isturbance can easily be corrected for.

T h is analysis of expense m ight alm ost be called the 
M agna Charta of m odern accounting control of busi
ness, fo r out of it grew  the flexible budget, the first 
budget which could be relied upon to work. W ith  the 
old budgets, constructed by estim ating expenses, rents, 
salaries and all, as percentages on an optim istic estim ate 
of sales, the operating organization made a  splendid 
showing when sales w ere good, and fell down te r
rifically when they were not.

N o w onder few  executives seriously considered, or 
long continued the plan if they did, the possibility of 
paying executives on a  profit-producing basis. T h e  new 
basis of accounting makes it quite practicable to  pay 
any executive, from  president down to forem an or 
supervisor, on the basis of a com parison of budgeted 
w ith his actual costs.

A nother cu rren t of thought and development, how
ever, was necessary to bring the m odern m ethods of 
control accounting to full effectiveness. T h is was the 
idea of cost standards.

I t  was a typical experience fo r the early industrial 
engineer to find, when he commenced w ork  in a busi
ness, an alm ost complete lack of blueprints, form ulas, 
o r any other form s of standard  procedure. Form ulas 
used to be the trade secrets of highly paid superin
tendents or forem en who often  m ixed the ir recipes as 
a  housew ife did hers, by feel ra th e r than  by m easure
m ent. Each lot was a little different from  the one 
before it, not only in composition but in order of 
processes and consequently in labor and other costs. 
T here  being no clear conception of the often  staggering 
cost of set-up and sim ilar charges in small lots, there

was little a ttem pt to standardize the product o r control; 
the size of lots.

W h at the chem ist has accomplished in the way of 
standardizing and controlling the composition of m ate
rials, the industrial engineer has been doing in the labor 
field. T he tim e and m otion analyst has taken the 
clum sy process on the poorly planned operation ap a rt 
and put it together again, often  reducing the cost of 
the process a th ird  or more. A nd once he has found 
the best way, he has insured its retention, until a b e tte r  
w ay was found, by w ritten  records and by teaching.

T his research to find and establish better m ethods, tO' 
substitu te know n quantities fo r  uncertainties in the  
business equation, was not undertaken in order tha t we 
m ight have better cost system s. T he cost reductions 
secured by better layout, by the substitution of orderly  
flow production of unsystem atic passage through dis
connected departm ents— these things were their own 
justification. M odern m aterial handling, the idea of 
system atic m aintenance, and the theory  of a labor rela
tion based on facts instead of on emotion and prejudice 
are  all outgrow ths of this w ork of industrial research.

T his study was not, we repeat, made to establish cost 
systems. B ut the conditions and controls which it 
established laid the foundations on which m odern 
accounting fo r control are based. Budgets mean little 
in an organization in which responsibilities are  so 
loosely fixed th a t a showing can be made by a  super
visor or an engineer clever enough to sh ift part of his- 
costs into “ ind irect” which is charged against another 
departm ent. W orkable budgets had to w ait the ground
w ork of standardization  and control. Once tha t founda
tion was thoroughly and carefully  laid, the budget has 
become a tool of unsuspected force and scope.

T H E  factory m anager’s office keeps its operation 
records not only in term s of time but of labor cost. 
I t  also has available detailed departm ental budgets. 
(O nly  those expenses controlled by the departm ent are  
included in the departm ent budget; the others will, 
appear in the factory  m anager’s bud g e t). T he sum of 
those expenses controllable by the departm ent, but no t 
directly related to volume, will constitute the expense- 
budget fo r which .the departm ent head is held ac
countable. T he total standard  labor and m aterial cost 
of the authorized production, set the standard  of d irect 
cost which he is expected to meet. Between the tw o 
(h is expense budget being, of course, calculated f o r  
different levels of production which may change th e  
expense constan ts), the factory  m anager has a m easure  
of departm ental perform ance which is as fa ir and accu
rate at 10 per cent of capacity as a t full capacity. T h e  
forem an him self, also has a definite goal by which to- 
judge his own results and find his departm ent’s weak
nesses. Cost control thus becomes the basis of a. 
reasonable disciplinary control, fo r the idea of standards 
m ay be, and is, applied to w orkm en as well as to  depart
m ent heads. In  each case, w hether fo r w orkm an o r  
general m anager, the task  is set in term s of the factors- 
for which the individual is responsible.

D irect labor in m any m odern plants may account f o r  
less than 10 per cent of the product cost. I t  was natural, 
tha t m anagers should not long confine the ir a tten tio n  
to leakage at the spigot of d irect labor costs, while th e
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bunghole of selling and general expense was open and 
running.

Precisely the same principles of control, by deter
m ining the best m ethod by research and m easurem ent 
and  standardizing tha t method, have in recent years 
been applied to the control of sales and adm inistrative 
expenses and results.

W e are  finding tha t even research should be con
trolled. O ne company found, fo r example, tha t it was 
spending large am ounts of money in the development 
o f new products and selling ideas, fo r m any of which 
the possible m arket offered no prospect of justify ing  
the expense. I t  organized a m erchandising committee. 
N ow  the salesman, before he can get his latest bright 
idea into production, m ust go before the com m ittee and 
p resen t and defend not only the idea, but his estim ate 
of the possible m arket for it. T he com m ittee then 
estim ates required investm ent, and authorizes a fairly  
specific and definitely lim ited program  of development 
and  experim entation in case prospects ju stify  it.

T h e  budget was made workable by the developm ent 
and control of cost standards. A  corollary of the 
budget is the use of standard  costs. T here  is still some 
question as to when a standard  cost is not a standard  
cost, but w ithout going into fine points, of in terest only 
to  the practicing accountant, the rapid swing tow ard the 
use of some system of estim ated or predeterm ined cost 
standards cannot be neglected in a survey such as this.

A ny system  other than the historical would have 
been impossible when there were no defined procedures 
o r responsibilities. B ut as we got a t the problem  of 
m easuring labor perform ance accurately, and in ele
m ents small enough to perm it of recom bination in 
form ulas that really fitted the facts, the idea gained 
g ro u n d : W hy not w ork to w hat the job ought to cost, 
and short-circuit all th is laborious and relatively ineffec
tive post-m ortem  of the historical cost sheet?

In  the m odern standard  cost system, labor and m ate
rial costs are  determ ined by a careful engineering study 
o f required quantities and of prices likely to prevail. 
Q uantities and unit costs are  kept separate throughout, 
so tha t a rise in the price of crude m aterials or in 
the m arket rate fo r unskilled labor jvil not destroy the 
validity of the cost comparison.

B urden costs may be estim ated in various ways, one 
of the commonest being to budget the expected ex 
penses fo r the period and apply this expense at a unit 
ra te  to the total expected production of the period. 
H ere  again, variable factors are  kept separate and 
show n as variances of various types, so th a t a fluctua
tion or failure to earn  burden, due to  disappointm ent 
w ith sales estim ates, will be shown separately from  an 
increase of actual over estim ated expense fo r the period.

H aving established these standard  costs for the 
article, it is no longer necessary to record every order 
on a cost sheet. W e are interested only in the variances 
f rom standard , and w hat caused them. Once the stand
ards are  established, it is evident th a t a standard  cost 
system  is economical of both executive and of clerical 
expenses, and in some cases the expenses of the  cost 
departm ent have been substantially reduced by the 
adoption of a standard  cost system.

W e have arrived at a budget control, based on cost

standards which represent the results which ought to 
be secured instead of those which in the past happen to 
have been secured.

In  the field of price determ ination, the  developm ent 
of m odern theories fo r the trea tm ent of expense are 
bringing the accountant tow ard the point of view of 
the “practical” executive, which the accountant used to 
decry. W hen volume w ent down, un it costs under the 
older theories of accounting w ent up, as indeed they do 
in fact. B ut any practical executive or any accountant 
of the m odern type knows that, w hen volume of sales 
goes down, the last thing to do in m ost cases is to 
increase the selling price in an attem pt to secure costs. 
T he producer who believes him self strong enough to 
meet the retaliatory price cutting  inevitable in such a 
case, is m ore likely to reduce than to increase his prices 
in the attem pt to secure the increased volum e which will 
show a profit or a t least reduce the loss. B u t in a 
business w ith a relatively inflexible dem and, there  is 
no alternative when one secures business by price cu t
ting, but fo r all to follow. In  the end the volume is 
the same, while the loss has been increased. F o r this 
dilemma cost accounting is not an answ er, although it 
may, by showing the uninform ed their tru e  costs, 
prevent the price w ars tha t s ta rt from  ignorance. T here  
are two possible answ ers. T he one is w arfa re  until the 
weaker firms are elim inated and the equilibrium  is re
established. T he o ther is the type of self-regulation 
being proposed by P residen t Roosevelt.

W hile a good cost system  will not fo r the individual 
firm supply the protection hoped for from  the Recovery 
program , it will supply the clear light needed to avoid 
stum bling into unsuspected pitfalls.

M a n y  chemical industries furn ish  exam ples of one 
of the m ost difficult of accounting problem s, that of 
byproduct costs. C rude oil enters the process and is 
broken up into m any products. F rom  tim e to time a 
new one emerges, and it has not been uncom m on for 
the casual byproduct to grow  in dem and until it, and 
not the original product, has become the principal object 
of operations. H ow  shall the expenses common to both 
or several products be prorated  to give a true cost ?

T his is not a question which adm its of a single 
answ er; the answ er m ust of necessity vary  w ith the 
assum ptions made. V arious common assum ptions are 
made as the basis of byproduct costing and doubtless 
serve for the conditions to which they are applied.

T he development of budgets has led to  a healthy 
tendency to express situations of this sort not as p er
centages or un it costs but as total situations, tha t is, 
as estimates of the aggregate dollars-and-cents results 
of a particular plan of action. This, a f te r  all, is a m ore 
direct and sa fer m ethod of viewing the facts than by 
reducing these facts to  percentages and then translating  
them back again. M any knotty  byproduct problem s 
can be settled by setting up the facts as to existing 
equipm ent and m arkets in a cost com parison to show 
the total results of the possible alternatives. In  im 
portan t problem s we shall probably in the fu tu re  see 
m ore decisions m ade on the basis of hypothetical 
budgets, indicating the probable effect on operating 
results of the proposals under consideration, and less 
on the basis of percentage or flat-am ount unit costs.

Chemical & Metallurgical Engineering— V ol.40,N o.ll



BOOKSHELF 1
C hem ico-E conom ic H isto ry
C h e m i c a l  E c o n o m i c s . By Williams 

Haynes. Published by D. Van No
strand C o . ,  New York, 1933. 312
pages. Price, $3.25.

Reviewed by S. D. Kirkpatrick.

MR. H A Y N ES has written a most in
teresting book. In a sense it is two 
books for P art One, Economic Founda
tions, and P art Two, Historical Back
grounds, are separate treatises, related 
only through their common application 
to chemical industry. Both are subjects 
that can and should some day be elab
orated at greater length. This the au
thor recognizes in a prefatory note in 
which he expresses the wish that he may 
“find the time to write a real history of 
chemicals in America.” This reviewer 
joins in that wish, for he holds that never 
before has the story of American chem
ical industry been written in such a 
readable and fascinating manner. The 
seven chapters that begin with an ac
count of industrial evolution in Eng
land and on the Continent, and trace 
through American progress to prospec
tive developments in the chemical fu
ture are all too brief.

The reader approaches this interest
ing history by way of five chapters con
cerned with economic principles, largely 
as applied to the distribution of chem
icals. The economics of chemical pro
duction receive general but perhaps 
inadequate treatment in the introduc
tion and later in Chapter II. The chem
ical engineer will be gratified to learn 
that “with the discovery of the laws of 
mass action and the phase rule . . . 
the manufacture of chemicals ceased to 
be an art and became a science.” But 
this quotation is not a fair criterion of 
the book as a whole, for it is purposely 
non-technical, descriptive and qualita
tive rather than analytical and quantita
tive. The nearest approach is probably 
in Chapter V on Chemical Distribution. 
Here the author, with some temerity, 
attacks the economic unsoundness of 
certain methods and practices that have 
grown up in chemical industry. In his 
reference to the cost of freight equali
zation he is unfortunate, however, in 
citing the figure 31.8 per cent as repre
senting the proportion of the total sales 
of heavy chemicals chargeable to this 
uneconomic outlay. The figure is in
correctly credited to C. M. Bigelow, 
whose name merely happens to appear 
on the same page of Chem. & Met.’s 
January, 1932, issue, from which this 
figure was taken. This reviewer hap
pens to know that it is also incorrect to 
infer that this figure is applicable to all 
heavy chemicals for, as our caption 
clearly pointed out, it was merely a 
breakdown of the selling expenses of a 
single large chemical company.

The careful reader of the technical 
press will also recognize familiar mate
rial in other chapters in P art One, for 
some of Mr. Haynes’ own articles in 
Chemical M arkets as well as others 
from current periodicals have occasion
ally been drawn upon as source mate
rial. I t  is unfortunate that credit can
not always be given to these contem
poraries.

Attractively printed and bound, 
“Chemical Economics” is illustrated in 
the modern manner with a series of 
striking and artistic photographs, 
thumb-nail portraits of several scores 
of prominent chemists and industrialists 
and some informative charts. A num
ber of typographical errors should be 
corrected in the next edition, particu
larly one on page 132, where the mem
ory of a noble Englishman, William 
Gossage, is libeled in the statement that 
he was a “profligate” chemical inven
tor. The late H. H. Dow is credited 
with effecting “economics” on page 47. 
The acquisition of A. Klipstein by du- 
Pont instead of Cyanamid is noted on 
page 267. Elsewhere the book treats of 
such chemicals as “salycylic” and “bar- 
baturic” acids, the application of “hot 
fire” and other examples of slightly 
unorthodox technology.

Despite such trivial criticism, this 
book will serve an important function 
in chemical industry. I t  will be of real 
assistance to the student and to the non
technical salesman and executive who 
would learn the business and historical 
side of chemical industry. There is still 
a place, however, for a book on chem
ical engineering economics that will
confine itself to the careful study of the 
feasibility of processes and products, 
economic balance of operations and 
costs, and other similar and quantitative 
considerations.

C ellu lose’s D ay in  th e  Sun
T h e  M e t h o d s  o f  C e l l u l o s e  C h e m 

i s t r y . By Charles Doree. Published
by D. Van Nostrand Co., Inc., New
York. 499 pages. Price, $7.

Reviewed by D. F. Othmer.
W IT H  T H E  SUN rising higher and 
higher in the sky of this “Day of Cel
lulose,” the number of scientists and 
engineers throughout the world who 
are working on the industrial develop
ment and utilization of the many cellu
lose forms is greatly increasing.

This volume is the first book devoted 
to the experimental methods and tech
nique of these investigators; and has 
for its object the placing before the 
reader of all of the known tools for 
work in this field. I t is intended as a 
synopsis of the best published methods 
of attack of the problems of cellulose

chemistry, and well covers the broad 
field of publications.

The book is divided into three p a rts : 
Normal Cellulose, Synthetic Deriva
tives of Cellulose, and The Investigation 
of the Compound Celluloses. The ap
pendix includes, besides various tabular 
physical relations, a list of books on 
cellulose and wood.

The author is an authority and an 
outstanding contributor to the science 
of cellulose chemistry. His presentation 
is compiled from many sources and is 
particularly valuable because each 
method is critically compared to others 
for accomplishing the same purpose, 
and has the relative merits expertly dis
cussed. This book is highly recom
mended for those in any way connected 
with the manufacture, processing, or 
testing of cellulose products, paper, 
plastics, lacquers, film, rayon, and 
others.

In te rio n ic  T h eo ry
T h e  C o n d u c t i v i t y  o f  S o l u t i o n s . By

Cecil W . Davies. Published by John
Wiley & Sons, New York. 281 pages;
32 figures; many tables. Price, $4.

By Frederick E. Schmitt, Jr.
W IT H IN  T H E  PA ST six years sev
eral great contributions to the theoret
ical knowledge of conductivity in solu
tions have been made. Practical results 
of conductivity measurements in the 
past have failed to be explainable on 
the basis of the original Arrhenius 
theory of complete dissociation; there 
has always existed the anomaly of the 
term “degree of dissociation.” But the 
theory of interionic attraction, put for
ward first by Milner in 1912, and ex
tended into workable form by Debye 
and Hiickel in 1927, offers a rational 
analysis of, and solution to, these anom
alous results. The newer interionic' 
theory supplements, but does not re
place, the original view of complete 
dissociation as taken by Arrhenius. 
While the two supplementary theories 
by no means supply a complete solution 
to problems of electrolytic action, since 
some of the variable factors must be 
simplified or omitted entirely to bring 
the resultant analysis within the range 
of present-day mathematical tools, a 
large field for extension of both theo
retical and practical knowledge about 
electrolytic solutions has been opened.

Professor Davies’ book, in its first 
edition, was concerned with developing 
the treatment of conductivity problems 
and data into a unified whole in the 
light of the new interionic attraction 
theory and its relation to the classical 
ideas of Arrhenius. In this, the second 
edition, the same comprehensive unit 
survey of the field is made. The field
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is, however, broad; ranging from a dis
cussion of the conductivity-viscosity 
relations and conductivities in mixed 
solvents to an application of the modern 
theory to polvolysis and the behavior of 
complex ions. This catholic discussion 
is both very necessary and highly com
mendable, for all reactions of electro
lytes and ionic phenomena in general 
depend upon mobility and therefore 
conductivity. Revision of the material 
contained in the first edition, and the 
addition of much new matter, has been 
made necessary by the great volume of 
work on this subject appearing since 
the first edition was published. Two 
new chapters have been added dealing 
with the practical applications of con
ductivity methods.

R ecen t G erm an P ub lica tio n s
G r u n d l a g e n  d e s  E l e k t r i s c h e n  

S c h m e l z o f e n s . By Johannes 
Wotschke. Verlag von Wilhelm 
Knapp, Halle, Germany. 505 pages. 
Price, 42 Rm.

ALL FU N D A M EN TA L principles in
volved in electric furnace operations 
have been discussed from a theoretical, 
practical, and economic point of view. 
The book is divided into three main 
parts, the first of which is largely de
voted to the laws of electricity involved 
and the electrical apparatus utilized in 
the construction. In the second part 
the various types of electric furnaces 
and their construction have been taken 
up. The third section treats the smelt
ing process and contains chapters on 
energy consumption, analysis of losses, 
and heat and material balances. A 
large number of illustrations and a 
bibliography have been included.

D e r  C h e m i e - I n g e n i e u r . Vol. I .  By
A . Euckcn and M. Jakob. Akadem- 
ische. Verlagsgesellschaft m.b.H., 
Leipzig, Germany. P art I. 539 
pages. Price, 54 M. P art II. 385 
pages. Price, 3S M.

M ODERN CHEM ICAL T E C H 
NOLOGY is making increased demand 
for a quantitative understanding of the 
physical principles upon which suc
cessful application of the various proc
esses is based. This comprehensive 
handbook, written to meet this demand, 
should do much to supplement that side 
of the chemical engineer’s education. 
P art I deals with flow of liquids and 
heat transfer; P art II treats crushing 
and grinding, classification, screening, 
filtration, centrifuging, and precipita
tion and settling of dust.

T e r n a r e  S y s t e m s . By Dr. G. Masing. 
A k a d e m i s c h e V erlagsgesellschaf t 
m.b.H., Leipzig, Germany. 164 
pages. Price, RM. 9.60.

K N O W LEDGE of the ternary systems 
is becoming increasingly important in 
the systematic study of alloys. Whereas

the binary alloys have received much 
attention, the more complicated ternary 
systems have not been fully explored, 
and the literature on this subject is 
scant and fragmentary. To correct this 
situation, the author has endeavored to 
fill some of the larger gaps, and to pre
sent a foundation upon which the prac
tical metallurgist, as well as the 
theorist, may build. His thorough 
knowledge of the subject at hand in
sures the success of his undertaking.

G O V E R N M E N T

F u e l O ils. B u re a u  of S ta n d a rd s , C om 
m e rc ia l S ta n d a rd  CS12-33 (S econd  E d i
t io n )  ; 5 cen ts .

P a in ts , V a rn ish e s  a n d  C on ta iners. B u re a u  
of S ta n d a rd s , S im plified  P ra c tic e  R eco m 
m e n d a tio n  R 1 4 4 -3 2 ; 5 cen ts .

G lass C o n ta in ers fo r  P re se rv e s , J e llie s  
a n d  A p p le  B u tte r .  B u re a u  of S ta n d a rd s , 
S im plified  P ra c t ic e  R e co m m e n d a tio n  R 91- 
32 ; 5 cen ts .

C ro ss-B lo ck in g  S u g a r  B e e ts  b y  M ach ine , 
b y  E . M. M erv in e  an d  A. W . S k u d e rn a . D e
p a r tm e n t  of A g r ic u ltu re  L e a fle t N o. 97 ; 5 
c en ts .

C o m m erc ia l S to ra g e  o f  F ru its ,  V eg e ta b le s , 
a n d  F lo r is ts ’ S to c k s , b y  D e a n  H . R o se  a n d  
o th e rs . D e p a r tm e n t o f A g ric u ltu re , C ir
c u la r  No. 278 ; 5 cen ts .

E ffe c ts  o f  T im e  o f  P la n tin g  a n d  o f  F e r t i l 
ize r  M ix tu re s  on th e  C u r ly -T o p  R e s is ta n t  
S u g a r -B e e t V a r ie ty  U. S. N o . 1 in  Id a h o , 
by  A. W . S k u d e rn a  a n d  o th e rs . D e p a r t 
m e n t o f A g r ic u ltu re , C irc u la r  273 ; 5 cen ts .

G rades o f  P e a t a n d  M u ck  fo r  S o il I m 
p ro v e m e n t,  b y  A . P . D ach n o w sk i-S to k es . 
D e p a r tm e n t o f A g r ic u ltu re  C irc u la r  290 ; 
5 cen ts .

C o m p u te d  D u tie s  a n d  E q u iv a le n t A d  V a l
orem  R a te s  on Im p o r ts  In to  th e  U n ited  
S ta te s  F ro m  P rin c ip a l C o u n tr ies  1929 a n d  
19.11. U . S. T a rif f  C om m ission , u n n u m b e re d  
M isce llan eo u s S e r ie s ; 5 cen ts .

M e th o d s  o f  V a lu a tio n . U . S. T a rif f  C om 
m ission , R e p o rt  N o. 70, Second S e r ie s ;  10 
cen ts .

T h e  H e a lth  o f  W o rk e r s  in  D u s ty  T ra d es , 
b y  L ew is  R . T hom p so n  a n d  o th e rs . P u b lic  
H e a l th  S erv ice  B u lle tin  208 ; 5 cen ts .

L a b o r  P ro d u c tiv i ty  in  th e  A u to m o b ile  
T ire  In d u s tr y ,  b y  B o ris  S te rn . B u re a u  of 
L a b o r  S ta t is t ic s ,  B u lle tin  585 ; 10 cen ts .

T h e  B le a c h in g  C la ys , b y  P . G. N u ttin g . 
U. S. G eo log ica l S u rvey , C irc u la r  3 ; m im eo 
g ra p h e d . D e a ls  w ith  fu lle rs  e a r th  a n d  o th e r  
ty p e s  o f c la y s  u se d  in d u s tr ia l ly  fo r  
b leach in g .

F e d e ra l Specifica tio n s. N ew  o r  rev ised  
sp e c ifica tio n s  o f th e  F e d e ra l  S pecifica tions 
B o a rd  o n :  A lu m in u m -a llo y  (a lu m in u m -
c o p p e r-m a g n e s iu m -m a n g a n e se )  ; b a rs , ro d s, 
sh a p es , a n d  w ire , Q Q -A -351; a lu m in u m - 
a llo y  ( a lu m in u m -c o p p e r-m a g n e s iu m -m a n g a -  
n e s e ) ,  p la te s  a n d  sh e e ts , QQ-A-353 ; A lu m 
in u m -a llo y  (a lu m in u m -m a n g a n e s e ) ,  b a rs , 
ro d s, sh a p es , a n d  w ire , QQ-A-356 ; A sp h a lt, 
( f o r )  B u ilt-U p  roofing , w a te rp ro o fin g , a n d  
d am p -p ro o fin g , S S -A -6 6 6 ; C em ent, b i tu m 
inous, p la s tic , S S -C -153 ; R oofing  an d  
sh in g le s . a s p h a lt-p re p a re d , m in e ra l- s u r 
faced , SS-R -521 T u b in g , a lu m in u m , ro u n d , 
se am less , W W -T-7S3 ; A lu m in u m -a llo y  (a l -  
u m ln u m -m a n g a n e se ) , p la te s  a n d  sh e e ts , 
QQ-A-359 ; F e rro s illc o n , Q Q -F -1S 1 ; A lu m 
inum , b a rs , ro d s, sh a p es , a n d  w ire , QQ-A- 
411; P o lish , stove , P - P - 5 7 6 ; B rick , s ilica , 
H H -B -6S 1  ; C h a rco a l, L L L -C -2 5 1 : T u rp e n 
tine, ( fo r )  p a in t , ty p e  I I , L L L -T -7 9 2 ; 
T u rp e n tin e , ( fo r )  p a in t, L L L -T -7 9 1 a ; B a rs , 
re in fo rc e m e n t, co n cre te , Q Q -B -7 1 ; S teel, 
s t r u c tu r a l ,  ( fo r )  b rid g es , Q Q -S-711. T he 
abo v e  sp e c ifica tio n s  a re  a v a ila b le  f ro m  th e  
B u re a u  of S u p p lies  a n d  A cco u n ts , N a v y  
D e p a r tm e n t.

C h e m i s c h e r  H a n d a t l a s . By W . W . 
Meissner. Verlag Georg W ester- 
mann, Berlin, Germany. 77 pages. 
Price, 38 M.

U SIN G  T H E  N A TU RA L system of 
the elements and the Rutherford-Bohr 
atom model as a basis the author has 
given a graphic presentation of the 
chemical elements and their compounds. 
These have been arranged in 60 multi
colored charts, with symbolic selection 
of colors to permit rapid assimilation 
and interpretation of the data.

P U B L I C A T I O N S

S a fe ty  a t  P e tro le u m  C ra ck in g  P la n ts ,  by  
R . L . M arek . B u re a u  of M ines, T e c h n ic a l 
P a p e r  551 ; 10 cen ts .

V is c o s ity  o f  N a tu r a l  G as, b y  W . B . B e r-  
w a ld  a n d  T. W . Jo h n so n . B u re a u  of M ines, 
T ech n ica l P a p e r  555 ; 5 cen ts .

H e liu m ,  b y  A n d re w  S te w a r t . B u re a u  of 
M ines, I n fo rm a tio n  C irc u la r  6745 ; m im eo 
g ra p h e d .

A  S tu d y  o f  th e  P ro p e r tie s  o f  T e x a s -N e w  
M exico  P o ly h a li te  P e r ta in in g  to  th e  E x tr a c 
tio n  o f  P o ta sh — V II, E ffe c t of p a r t ic le  size, 
so d iu m  ch lo rid e  c o n c e n tra tio n , a n d  te m p e ra 
tu r e  up o n  h o t e x tra c tio n  b y  a  m u lt is ta g e  
p ro cess , b y  J .  E . C onley  a n d  F . F ra a s .  
B u re a u  of M ines, R e p o rt  o f In v e s tig a tio n s  
3210 ; m im eo g ra p h ed .

F o re ig n  C om m erce  a n d  N a v ig a tio n  o f  th e  
U n ited  S ta te s  fo r  th e  C a len d a r Y e a r  1932. 
D e p a r tm e n t o f C om m erce, u n n u m b e re d  
v o lu m e ; 52.00 (B u c k ra m ) ,  590 p ag es . 
G ives im p o rt a n d  e x p o r t  s ta t i s t ic s  fo r  th e  
U n ite d  S ta te s .

C e m en t a n d  C oncrete  P ro d u c ts . B u re a u  
of th e  C ensus, C en su s o f  M a n u fa c tu re s , 
1931 ; 5 cen ts .

C ellu lose P la s tic  P ro d u c ts . B u re a u  of th e  
C ensus ; m im eo g ra p h ed . Issu e d  m o n th ly , 
g iv in g  s ta t i s t ic s  o f p ro d u c tio n  a n d  s h ip 
m en ts , co m p ared  w ith  p re c e d in g  m o n th s. 
F o rm e rly  e n ti t le d  " P y ro x y lin  P ro d u c ts  ; 
R ods , S h ee ts  a n d  T u b e s .”

Q u a r te r ly  G y p su m  R e p o r ts . B u re a u  o f 
M ines ; m im eo g ra p h ed . G ives s ta t i s t ic s  on 
g y p su m  a n d  c o m p a riso n  w ith  p re c e d in g  
q u a r te r .  F o u r th  q u a r te r ly  r e p o r t  g iv e s  a n 
n u a l figures.

M in era l P ro d u c tio n  S ta t is t ic s  fo r  19S1—  
S e p a ra te  p a m p h le t  f ro m  th e  B u re a u  of 
M ines on : C em en t, b y  B . W . B a g le y , 5 
cen ts .

M in e ra l P ro d u c tio n  S ta t is t ic s  fo r  19S2—  
p re lim in a ry  m im e o g ra p h e d  s ta te m e n ts  fro m  
B u re a u  of M ines on : M ica  ; n a tu r a l  g a s  ; 
p e tro leu m , p e tro le u m  p ro d u c ts , a n d  n a tu r a l  
g aso lin e .

R o c k -S a lt  M in e s ;  U n ite d  S ta te s  ; A cci- 
d e n t-P re v e n tio n  R e c o rd  fo r  th e  F iv e  Y e a r  
P e r io d  1928 to  1932. B u re a u  o f  M ines,
H .S .S . 92 ; m im eo g ra p h ed .

P u b lic  H e a lth  R e p o rts .  V ol. 48, N o. 32. 
A ug. 11, 1933. G o v e rn m e n t P r in t in g  Ofilce, 
W ash in g to n , D. C. 5 cen ts . T h e  issu e  c o n 
ta in s  a  s tu d y  o f  th e  h y g ien ic  p o sitio n  o f  
zinc, m ad e  b y  C. K . D r in k e r  a n d  L . T. F a i r -  
ha ll, o f  H a rv a rd  School o f P u b lic  H e a lth , 
in w h ich  th e  fo llo w in g  fa c ts  a re  re v e a le d  : 
T h e  lim it o f five p a r t s  p e r  m illio n  o f z inc  
in d r in k in g  w a te r ,  s e t  b y  th e  P u b lic  H e a lth  
S erv ice  in  1925, sh o u ld  be in c re a se d  o r  do n e  
a w a y  w ith  a l l  to g e th e r , a s  m a n y  tim e s  th is  
q u a n t i ty  m a y  be  ta k e n  w ith o u t h a rm fu l 
effect. F o o d s  o r  b ev e ra g e s , w ith  th e  e x 
cep tio n  o f s im p le  o r  c h lo r in a te d  d r in k in g  
w a te r , sh o u ld  n o t be  s to re d  in  z in c-lin ed  
o r  g a lv a n iz e d  c o n ta in e rs . A  s in g le  in d u s 
tr ia l  co n d itio n  a r is e s  f ro m  zinc, a n d  th is  
co n d itio n  is n o t  p ro d u ced  b y  zinc  a lone . 
T h is  is  th e  “ zinc  c h ill"  b e t te r  k now n  a s  
m e ta l fu m e fev er. T h e  d if fe re n t g ro u p s  of 
sy m p to m s d esc rib ed  a s  c h ro n ic  in d u s tr ia l  
zinc po iso n in g , to g e th e r  w ith  o th e r  com plex  
ills w h ich  h a v e  been  a sc rib e d  to  zinc, m a y  
be d is re g a rd e d , a s  th e y  a re  d u e  to  c o n ta m 
in a tio n  b y  o th e r  su b s ta n c e s .

Documents are available at prices indicated from Superintendent of Docu
ments, Government Printing Office, Washington, D. C. Send cash or money 
order; stamps and personal checks not accepted. When no price is indicated 
pamphlet is free and should be ordered from bureau responsible for its issue.
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PLANT NOTEBOOK
Emergency Remote Control for Gas Engines 

In Compressor Plants

B y F . L. K a llam
Industrial Engineers, Inc. 

Los Angeles

SEV ER A L recent events in compres
sor plant operation have empha
sized the need of a universal system 

for positively shutting down the ma
chines in cases of emergency.

The first of these events resulted from 
earthquake disturbances, which caused 
the absorbers in a certain plant to be 
shifted sufficiently to break the gas con
nections. This necessitated an immedi
ate shut-down of the compressors which 
was attempted in the conventional 
manner by closing a valve in the main 
fuel-supply line outside the building. 
After closing this valve the operator 
had sufficient time to return inside the 
building and close the fuel throttle on 
each individual engine, all of which 
were still in operation. The interval 
between the closing of the outside 
master fuel valve and that on the last 
engine could not have been less than 2 
minutes.

The second event followed shortly 
after the first, and was the rupture of a 
compressor head caused by the presence 
of an excessive quantity of liquid in 
the cylinder. Again the master fuel- 
supply valve was immediately closed, 
but after an interval estimated to be 
well over a minute, an explosion oc
curred, which developed into the usual 
disastrous fire. Evidence is at hand 
that a t the time of the explosion, the 
engines were still running.

G rou n d ing  Ig n itio n  the S o lu tio n

From these two instances one con
clusion can be draw n; that because of 
the storage capacity of the lines, shut
ting off the main fuel supply to the en
gines in a compressor plant does not 
shut the machines down quickly enough 
to prevent possible explosions. As long 
as the engines continue to operate, the 
ignition continues to function, and hence 
the hazard from explosion is not re
moved until all the engines are motion
less. During emergencies when gas or

Uquic/ level control 
on g a s  inlet scrubber

G round
Source o f  co n stan t 
p re ssu re  o r vacuum

M agneto  - i n
Engine com pressor

Engine com pressor

Engine com pressor

- T l f ^re sso r  1 U  ^

in f -
M anom eter 

H eader syste m  - C '

Building w a ll'' C ontro l sta t io n s— ’> ?

P re s s u re  o r  v a c u u m -o p e ra te d  re m o te  co n 
tro l fo r  g ro u n d in g  g a s  en g in e  m ag n e to s

gasoline vapors are released in the en
gine room, the continuation of engine 
operation will unfailingly ignite the va
pors. Safety lies in immediate stoppage 
of the machines, through making the 
ignition systems inoperative, as by 
grounding.

Tests of this nature were made on a 
number of different types of machine. 
Several methods for shorting the igni
tion on all the machines in a compres
sor plant from various remote control 
stations were tried. Systems involving 
the tapping of the high-tension cables 
of the secondary windings of the mag
netos apparently are out of the question 
because of difficulties in maintenance, 
interference between magnetos, and the 
condenser effect of the long high-tension 
cable leads which causes misfiring.

From a practical standpoint the mag
netos should be shorted on the low-ten- 
sion circuit side, but a number of such 
installations, wired to control points 
outside the plant buildings, have been 
abandoned because of the trouble en

countered in maintaining the system 
operable.

The accompanying drawing presents 
a different type of system for grounding 
all magnetos simultaneously by remote 
control. A 1-in. header running the 
length of the compressor plant is held 
under constant air pressure or vacuum 
as desired. At each engine a ¿-in. line 
takes oft' from the header and connects 
to one leg of a specially insulated man
ometer containing mercury. The man
ometer is mounted adjacent to the mag
neto, so that the length of cable from 
the latter’s low-tension side can be 
readily connected to one terminal of the 
manometer. The second terminal of the 
manometer is connected to ground. 
From the 1-in. main control header, the 
required number of laterals are run to 
the desired emergency stations, which 
can be located at points within the 
building or without, or at other points 
in the plant. These laterals terminate 
in quick-opening valves at the various 
stations and, if desired, one of them may 
be operated by the action of a float 
on the scrubber through which the gas 
passes 0 11 the way to the compressors. 
Should the liquid in this scrubber accu
mulate beyond a safe operating point, 
the entire plant would automatically be 
shut down from this station.-

H ow  the System  W orks

In normal operation, the mercury in 
the manometers is held in contact with 
one terminal by either the constant pres
sure or vacuum within the main header. 
This terminal may be either that con
nected to the magneto or to ground. To 
operate the system, and place the en
gines out of commission, it is only nec
essary to open the valve at any one 
of the remote control stations, which 
results in the header and manometers 
being subjected to atmospheric pressure. 
This condition at once balances the 
mercury in both legs of the manometer, 
and thus contacts both terminals. This 
provides a direct circuit from the mag
neto to ground, so that danger of igni
tion from this source of explosive gas 
mixtures is entirely eliminated.

This type of system combines the ad
vantages of extreme simplicity of con
struction, compactness, and speedy and 
unfailing operation, together with low 
cost of installation and maintenance. In 
the interest of “Safety Always” it can
not be disregarded.
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NEW
EQUIPMENT

Temperature-Sensitive Foil
“Signalotherm” is the name of a new 

temperature-sensitive chemical foil re
cently developed by Szabo & Beer, 15 
East 16th St., New York City. This 
foil may be attached by gluing or ce
menting to any surface, the temperature 
of which is to be operated within cer
tain limits. Should the temperature go 
above the desired limit, the strip of foil 
will change color, returning to its orig
inal color upon cooling. The foil is 
said to be of unlimited life and for it 
are claimed the further advantages of 
certain operation, conspicuous optical 
action, unbreakability, low cost and 
ready application.

These foils are manufactured at pres
ent for ratings of 55, 65, and 75 deg. C., 
while other foils for higher tempera
tures, such as 85, 95, 130, 150, 200, and 
300 deg. C., are in course of prepara
tion.

Air-Lay Dryer
Using the drying air to hold mate

rials in contact with the conveyor is the 
novel feature of a new dryer introduced 
under the name of the Multipass “Air- 
Lay,” by Proctor & Schwartz, Inc., 
7th St. and Tabor Road, Philadelphia, 
Pa. The new dryer is used with sheet 
and web materials and is particularly 
advantageous for the handling of coated

C ross sec tio n  o f new  “ A lr*X ay”  d ry e r

materials where one side must never 
come in contact with the supporting 
conveyor.

The principle of the new conveying 
mechanism will be clear from the ac
companying drawing. The air intro
duced from the high pressure zone 
through numerous nozzles blows 
against the material, holding it against 
the conveyor as shown. This air then 
travels sideways across the material, 
passes through heating coils, and is re
circulated. P art of the air is continu
ously exhausted to maintain constant 
humidity.

Among the advantages claimed for 
the new dryer are these: Nothing but 
air comes in contact with one side of 
the material; this is accomplished in a 
minimum of space by doubling the con
veyor back and forth within the drying 
cabinet; as a consequence of the meth
ods used, the mechanism is extremely 
simple. Among other advantages may 
be mentioned the fact that the material 
is held flat while drying, that there is 
no tension and that uniform distribu
tion of the air over all the material 
results.

Sensitive Mercury Detector
Detection of as little as one part of 

mercury vapor in 100,000,000 parts of 
atmosphere is credited to a new device 
recently developed by the General Elec
tric Co., Schenectady, N. Y. The best 
previous mercury detector was capable 
of giving a warning of one part of 
mercury in 30,000,000 parts of atmo
sphere. Furthermore, the new detector 
is much more rapid in operation.

The new device continuously draws 
in flue gases from the stack of a mer
cury boiler. A fter a preliminary treat
ment to remove impurities, the gases 
pass through a beam of ultra-violet 
radiation coming from a mercury light 
source. The beam is directed toward 
a quartz-sodium phototube which de
tects the “shadow” cast by any mercury 
vapor which may be present. Com
bined with this device is a mercury- 
vapor detector of the type previously 
used in which the vapor sweeps rapidly 
across a sheet of paper coated with

selenium sulphide. Any darkening due 
to mercury reduces the reflection from 
the paper and causes a second phototube 
to operate warning signals. The two 
are used to check each other.

This company has also announced a 
new indicator and recorder for smoke 
density, consisting of a light source and 
phototube, together with a recording 
meter.'

Air-Separation Pulverizer
A novel principle of air separation 

is employed in the latest of a new line 
of air-separation pulverizers developed 
by the W hiting Corp., Harvey, 111. The 
pulverized material remains in the pul
verizing chamber until it is fine enough 
to be withdrawn by a blower built inte
gral with the pulverizer and driven 
from the pulverizer shaft. This method 
is said to eliminate the use of exterior 
separators. A screw feeder driven 
through a variable speed transmission

N ew  ty p e  30-A W hiting: a ir -s e p a ra tio n  
p u lv e r iz e r

may be connected to the apparatus for 
automatic control operation. When hot 
air is introduced into the pulverizing 
chamber, water-cooled bearings are 
provided. These pulverizers are built 
in three sizes having capacities from 
50 lb. to 3,500 lb. per hour.

Equipment Briefs
For aligning pipes to be welded and 

holding the adjacent ends in the proper 
relation to each other during tacking, 
Oster-Williams, Cleveland, Ohio, has 
developed the new “Bull Dog” pipe- 
welding clamp which is available in 
two sizes, one covering the range from 
4 to 6 in. pipe diameter and the other 
from 8 to 12 in. A single lever con
trols the action of the clamp, making 
it easy to put on and take off the pipe.

Carbondale Machine Co., Carbon- 
dale, Pa., has announced the develop
ment of a new automatic C 0 3 regener
ating system for use in fermentation 
industries. The new unit reclaims the
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Light-Duty Couplings
A fter a conservative three-year test 

of over 1,000 couplings, the Bartlett- gtX* b“w  "w“L rd
Hayward Co., Baltimore, Md., has an- I[Ilmly nlnl., tor
nounced a new light-duty line of Fast’s b e lt conv ey o rs 
flexible couplings for the transmission 
of 2 to 15 lip. per 100 r.p.tn. at a maxi
mum speed of 3,600 r.p.m. The nov
elty in these new couplings consists in 
the use of die-cast sleeves or casings

gas directly from the fermenters, com
pressing and liquefying it for storage 
in drums. Because of its automatic 
features, the plant does not require fre
quent inspection or manual adjustment.

Canvas-reinforced Bakelite is used 
for the frame in a new welding spec
tacle, Type AA, recently announced by 
the Linde A ir Products Co., 30 East 
42d St., New York City. The goggles 
employ a new high-protective lens and 
insulating temples: The same company 
has announced a new all-purpose alum
inum welding flux suitable for welding 
both pure aluminum and its alloys.

Skin protection against occupational 
dermatitis caused by the action of 
chemical materials is said to be afforded 
by three types of protective skin cream 
produced by Milburn Co., Free Press 
Bldg., Detroit, Mich. The first is sol
uble only in water, the second is similar 
to the first, but with the addition of an 
antiseptic, and the third is soluble in 
neither water nor oil, but may be re
moved by washing with soap.

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., has brought out 
a new line of electric-operated fluid 
valves for handling compressed air and 
various liquids. The new valves are 
offered in various styles and sizes rang
ing from A to M in. port diameter.

Improvements in two of its line of 
vibrating screens have been announced 
by Allis-Chalmers Mfg. Co., Milwau
kee, Wis. These include the Style B 
centrifugal screen available in one-, 
two- and three-deck models in sizes 
from 2x6 ft. to 5x14 f t . ; and the sus
pended-type “Aero-Vibe” screen made 
in single and double-deck models in 
sizes to 4x8 ft.

Because a certain amount of check
ing occurs when a hot bottle is trans
ferred to a cold conveyor chain, Link- 
Belt Co., 910 South Michigan Ave., 
Chicago, 111., has developed a new grat
ing-type tray made of copper and 
mounted on two strands of finished 
roller chain. As the copper is a better 
conductor of heat, there is said to be a 
practical elimination of checking.

For infinite speed adjustment in 
ranges of from 2:1 to 6:1 and capaci
ties from i  to |  hp., Reeves Pulley Co., 
Columbus, Ind., has brought out its new 
Type 0000 vertical, inclosed transmis
sion. The new unit is only about 14 
in. high and weighs 70 lb.

of belt conveying installations. One of 
these slide rules is shown in front and 
back views in the accompanying illus
tration. W ith the first of these, Style 
BW, it is possible to determine the 
loading and belt width. In addition to 
the instructions on the rear, the table 
gives constants for various belt widths 
and specifications for maximum speed, 
maximum lump size and capacity for 
various materials. The second dial, 
Style BP, permits the determination of 
maximum and running belt tension (for 
either horizontal or sloping conveyors) 
together with the horsepower. Both 
dials incorporate measures for checking 
the suitability of assumptions that may 
have been made in the calculations.

Electric Flow Recorder
W here flow is to be recorded, inte

grated or indicated at a distance from 
the flow-measuring device, Schutte & 
Koerting Co., Philadelphia, Pa., has 
introduced a modified form of Rotame
ter. The Rotameter is a float-type 
flowmeter employing a small float

 \~T T Z . Fluid outlet

to

integrator

Transrorrrer type 
po sirion  locator

W iring: d ia g ra m  o f new  e lec tr ic  R o ta m e te r

wh'ich rides in a tapered tube at a 
height dependent on the flow rate. 
Customarily, the position of the float is 
noted visually through the transparent 
walls of the tapered tube. In the elec
tric model, an a.-c. induction coil is 
used as an electric position indicator, 
as shown in the accompanying drawing. 
An iron rod, which may be coated with 
corrosion-resisting material, is hung

N ew  coupling: w ith  d ie -c a s t  sleeve

instead of the forged type previously 
used, resulting in a considerable reduc
tion in cost. The sleeve is a zinc-base 
alloy, and the hubs of forged steel. The 
company has guaranteed these coup
lings for the life of the connected 
machine.

Furnace Draft Regulator
Need for an accurate and reliable 

means of draft control for average 
boiler plants, up to 200 hp., is respon
sible for a new design of hydraulic 
draft regulator that is being offered by 
the Carrick Engineering Co., Michigan 
City, Ind. The new regulator, Type 
HF1, is similar to earlier designs ex
cept for its smaller size. The device 
consists of a casing containing a float
ing bell, sealed with oil, which is used 
to measure the draft changes. Through 
a system of levers the bell operates a 
four-way pilot valve which in turn con
trols the position of a hydraulic power 
cylinder. The bell and beam are of 
aluminum and the knife edge of stain
less steel, case-hardened to resist wear.

Belt Conveyor Calculators
H arry  F. Geist, engineer of the 

Sportsman’s Scientific Service, Aurora,
111., has designed two circular slide 
rules which, used together, permit the 
ready calculation of all information re
quired in the design and specification
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from the float, projecting into a closed 
well placed below the metering tube. 
The current through the primary wind
ing induces a current in the secondary 
winding proportional to the amount of 
iron within the coil—that is, propor
tional to the instantaneous flow. The 
registering instrument is essentially a 
millivoltmeter and the readings directly 
proportional to the rate of flow.

Low-Cost Packer
For packaging materials, such as 

crystals, powders, tablets, and other 
semi-free and free-flowing materials, 
Frazier & Son, Belleville, N. J., has 
developed the new W hiz-Packer shown 
in the accompanying illustration. The

N ew  p a c k e r  fo r  sc m l-free  a n d  
free-flow ing: m a te r ia ls

machine is said to have an unusually 
large capacity range and to be ex
tremely simple in operation. The prod
uct is dumped into the conical hop
per from which it is removed by four 
rotating cups. Each cup discharges 
into a spout which in turn discharges 
into a bag or other container. Speeds 
of 10 to 40 packages per minute are 
said to be quickly available.

Among the advantages claimed are 
rapid adjustments for accurately vary
ing the discharge, intermittent agitator 
movement, ease of cleaning, small size 
and low power consumption.

Magnetic Separator for Liquids
High-intensity magnetic separation 

for clay slip, glazes, vitreous enamels 
and other liquids and suspensions is the 
function of a new separator developed 
by the Patterson Foundry & Machine 
Co., East Liverpool, Ohio. The new 
separator consists of an aluminum 
trough fitted snugly to the pole faces of 
magnets hermetically sealed into an 
aluminum case. Above each pole face 
is a portable auxiliary magnet that is

supported in the aluminum tray. The 
auxiliary magnets are staggered and 
so designed that their poles interlock. 
Their surfaces are corrugated so that 
each knife edge represents countless 
individual pole tips.

In operation, the material is fed into 
the separator and passed over and 
around the auxiliary magnets. When 
the device must be cleaned, this is read
ily accomplished by removing the aux
iliary magnets and flushing out the 
entire tray. Sizes range from 400 to

C hem ica ls . I n d u s tr ia l  C h em ica l S a le s  Co., 
230 P a r k  A ve„ N ew  Y ork  C ity — 24-page 
book le t e n title d  "A n  A m erican  S to ry  of 
P re c ip ita te d  C h a lk ,” co v e rin g  p ro d u c tio n , 
te s tin g , p ro p e rtie s  a n d  u se s  o f th is  m a te r ia l.

C hem ica ls . M a th ie so n  A lk a li W o rk s , 250 
P a r k  A ve., N ew  Y o rk  C ity — 72-page h a n d 
book of w a te r  w o rk s  p ra c tic e  e n tit le d  
" H y p o -C h lo r in a tio n  o f  W a te r .”

C o m p resso rs . W o rth in g to n  P u m p  & M a 
c h in e ry  C orp., H a r r is o n , N . J.-—•P ub lica
tio n s  a s  fo l lo w s : L -600-B 2, 16 p a g e s  on 
r e f r ig e ra tio n  c o m p re ss o rs ; L -611-S 6B , 8
p a g e s  on h o r iz o n ta l, s in g le -s ta g e  c o m p res
so rs  ; L -622-S 1 , G p a g e s  on la rg e , v e r tic a l, 
d u p le x  r e f r ig e r a t io n  c o m p re ss o rs : L -622-S2, 
6 p a g e s  on sm a ll, v e r t ic a l  d u p le x  r e f r ig 
e ra t io n  co m p resso rs .

Conveying:. F u l le r  Co., C a ta sa u q u a , P a . 
— L o o se - le a f  g e n e ra l  c a ta lo g , 36 p ag es , 
c o v e rin g  d e sc rip tio n  a n d  u se s  o f th e  F u lle r-  
K in y o n  sy s te m  of co n v ey in g  p u lv e rized  
m a te r ia ls .

D is in te g ra tio n . A llis -C h a lm e rs  M fg. Co., 
M ilw aukee, W is .— B u lle tin  1251— 12 p a g e s  
on m illin g  e q u ip m e n t fo r  d is tille r ie s .

D u s t C o llec to rs . P a n g b o rn  C orp., H a 
g e rs to w n , M d.— F o ld e r  d e sc rib in g  c o n s tru c 
tio n  f e a tu re s  o f th is  c o m p a n y ’s  n ew  C H  
d u s t  co llec to r.

E lc c tr ic n l E q u ip m e n t. C ro ck e r-W h ee le r  
E le c tr ic  M fg. Co., A m p ere , N . J .— 12 p a g e s  
on m o to rs , g e n e ra to rs , m o to r  g e n e ra to rs , 
speed  c h a n g e rs , co u p lin g s  a n d  to rq u e  m e 
te r s  m a d e  b y  th is  com pany .

E le c tr ic a l  E q u ip m e n t. C ro u se -H in d s  Co., 
S y ra c u se , N . Y.— B u lle tin  2265— 16 p a g e s  
on O bro u n d  C o n d u le ts .

E le c tr ic a l  E q u ip m e n t. H a r t  M fg. Co., 
H a r tfo rd , C onn.— B u lle tin  10-A — 32 p a g e s  
on re m o te  c o n tro l sw itc h es.

E q u ip m e n t. B ird  M ach in e  Co., S ou th  
W alpo le, M ass.— L e a fle t d e sc rib in g  th e  
f e a tu re s  o f th is  c o m p a n y ’s s a v e -a ll  sy s te m  
fo r  re c o v e r in g  w h ite  w a te r .

E q u ip m e n t. N a tio n a l  R a d ia to r  C orp., 
C a s t P ro d u c ts  D iv ision , Jo h n s to w n , P a .—  
R e p o rt  C P -8 — 5 3-page e n g in e e r in g  r e p o rt  
on th e  d ev e lo p m en t a n d  te s ts  o f a n  oil 
em u ls io n  d e h y d ra to r  m ad e  b y  th is  com 
p an y .

E q u ip m e n t. P a t te r s o n  F o u n d ry  & M a
ch in e  Co., E a s t  L iverp o o l, Ohio— F o rm  
P -206— 4 p a g e s  d e sc rib in g  th is  c o m p a n y 's  
U n ip o w er a g i ta to r .

H y d ro m e te rs . C. J .  T a g lia b u e  M fg. Co., 
P a r k  a n d  N o s tra n d  A ves., B ro o k ly n , N . Y. 
— L e a fle t d e sc rib in g  a n  im proved  lin e  of 
ce rtified  h y d ro m e te rs  m ad e  b y  th is  co m 
p an y .

In s tru m e n ts .  B ro w n  In s tru m e n t  Co., 
P h ila d e lp h ia , P a .— C a ta lo g  6702— SO p a g e s  
on th is  co m p an y ’s new  lin e  o f th e rm o m 
e te rs  a n d  p re ss u re  g a g e s— in d ic a tin g , r e 
co rd in g  a n d  co n tro llin g .

In s tru m e n ts .  T h e  F o x b o ro  Co., F o x b o ro , 
M ass.— B u lle tin  185— 40 p a g e s  on  th is  com 
p a n y ’s  In d ica tin g , re c o rd in g  a n d  c o n tro llin g  
p re ssu re  in s tru m e n ts .

In s tru m e n ts .  G en e ra l E le c tr ic  Co., S ch en 
ec ta d y , N . Y.— G EA -17S4— S p a g e s  on T yp e  
A P -9  p o r ta b le  a m m e te rs , v o ltm e te rs  a n d  
w a ttm e te r s .

2,000 gal. per hour capacity with cur
rent consumption ranging from 500 to 
2,500 watts.

This company has also announced a 
new line of agitator drives known as 
“Unipower,” employing m o t o r i z e d  
speed reducers available in both hori
zontal and vertical types. Sizes range 
from 40 hp. down to fractional. Sev
eral frame types are available and units 
are supplied complete, requiring no ad
ditional bearings or flexible couplings 
for installation.

L ev el C on tro l. K ie ley  & M uelle r, Inc., 
34 W e s t 13 th  S t., N ew  Y ork  C ity — B u lle tin  
C-—24 p a g e s  on f lo a t-ty p e  liq u id  level co n 
tro lle rs .

L evel C o n tro l. N o r th e rn  E q u ip m e n t Co., 
E rie , P a .— 1 6-page b o o k le t w ith  i l lu s t r a 
tio n s, d e sc rip tio n  a n d  sp e c ifica tio n s o f  th is  
co m p an y ’s  e q u ip m e n t fo r  liq u id  level co n 
tro l.

M e ta l S p ra y in g . M e ta ls  C o a tin g  Co. of 
A m erica , 4 95 N o r th  3d St., P h ila d e lp h ia , 
P a .— B u lle t in s  1201 a n d  1202— R e sp ec tiv e ly  
8 a n d  4 p a g e s  on th e  d efin ition , h is to ry  
a n d  p ro p e rtie s , etc., o f th is  c o m p a n y 's  p ro c 
ess  ; a n d  i l lu s tr a t io n s  o f m e ta l  sp ra y in g  
a n d  s a n d -b la s t  in s ta l la t io n s .

M e ta ls  an il A lloys. In g e rso ll S tee l & 
D isc  Co., 310 S o u th  M ich ig an  A ve., C h i
sago, 111.— 4 p a g e s  on th e  use  o f th is  com 
p a n y ’s s ta in le s s -c la d  s te e l.

P ip in g . T u b e -T u rn s , Inc., 1500 S o u th  
S helby  S t., L o u isv ille , K y — B u lle tin  404—  
24-page b u lle tin  a n d  p rice  l is t  on th is  com 
p a n y ’s T u b e -T u rn s  a n d  o th e r  w e ld in g  fit
tin g s .

P o w e r  T ra n s m iss io n . F a r re l -B irm in g -  
h am  Co., 437 V u lc a n  S t., B uffa lo , N . Y .—• 
B u lle tin  437— 8 p a g e s  on th is  c o m p a n y 's  
G earflex  coup lings.

P u m p s . M o rris  M ach in e  W o rk s , B a ld -  
w insv llle , N . Y.— B u lle tin  150— 8 p a g e s  on 
do u b le -su c tio n , h ig h -sp eed  c e n tr ifu g a l  
pum ps.

I te f ra e to r lc s . N o rto n  Co., W o rces te r, 
M ass .— B u lle tin  d e s c rib in g  th e  u se  o f C ry s- 
to lon  b ric k  fo r  h ig h  te m p e ra tu re s .

S e p a ra tio n . R a y m o n d  B ro s. Im p a c t P u l 
v e r iz e r  Co., 1302 N o r th  B ra n c h  S t., C h i
cago , 111.— L e a fle t d e sc rib in g  r e s u l ts  a t 
ta in e d  w ith  th is  c o m p a n y ’s a i r  s e p a ra to r s .

T e s tin g . B a u sc h  & L om b O p tica l Co., 
R o c h e ste r , N . Y.— L e a fle t d e s c rib in g  t e s t 
in g  of g la s sw a re  w ith  p o la risco p es , m ic ro 
scopes a n d  th ic k n e ss  g ag es .

T ru c k s . A lu m in u m  Co. o f A m erica , P i t t s 
b u rg h , P a .— 65 -p ag es on th e  u se  o f a lu m i
nu m  fo r  t r u c k  bod ies, in c lu d in g  a s  a  su p p le 
m en t, s e v e ra l c o n s tru c tio n  d ra w in g s  an d  
b ills  of m a te r ia l  fo r  s ix  ty p e s  o f a lu m in u m  
body.

V alv es . E d w a rd  V a lv e  & M fg. Co., E a s t  
C hicago , In d .— C a ta lo g  11, S ec tio n  L — D a ta  
on com p le te  lin e  o f F e r a e  v a lv e s  in  v a r i 
ous d es ig n s  fo r  s te a m  p re ss u re s  to  250 lb.

W a te r  E q u ip m e n t. G ra v e r  T a n k  & M fg. 
Corp., 332 S o u th  M ich ig an  Ave., C hicago, 
111.— P u b lic a tio n s  a s  fo l lo w s : 8 p a g e s  on 
b re w e ry  ta n k s  a n d  e q u ip m e n t:  12 p a g e s  
on d is t i l le ry  ta n k s  a n d  e q u ip m e n t; 12
p a g e s  on h o r iz o n ta l a n d  v e r t ic a l  w a te r  
f i l t e r s ; a n d  4 p a g e s  on e le v a te d  s te e l ta n k s .

■\Vnter T re a tm e n t.  D . W . H a e r in g  & Co., 
3408 W e s t M onroe  S t., C hicago , 111.-—-16 
p a g e s  on  th is  co m p a n y  s w a te r  t r e a tm e n t  
m e th o d s  fo r  b o ile rs , a i r  co n d itio n in g  
sy s te m s, e tc.

W eig h t C o n tro l. H a rd in g e  Co., Y ork , P a . 
—  B u lle tin  33B —  4 p a g e s  d e sc rib in g  th e  
p rin c ip le s  o f th is  c o m p a n y ’s  c o n s ta n t  w e ig h t 
feeder.

W eig h t R e co rd in g . S tre e te r-A m e t Co., 
4101 R a v en sw o o d  A ve., C hicago , 111.— L e a f 
le t r e p r in t in g  a n  a r t ic le  on a u to m a tic  
w e ig h t re c o rd in g  w ith  th is  co m p a n y ’s 
eq u ip m en t.

MANUFACTURERS' LATEST PUBLICATIONS
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NEWS
OF THE

INDUSTRY
Student courses program for Chemical 
Show announced. Equipment manu
facturers form permanent organization 
headed by J. V. N. Dorr. Provisions 
demanded by the industry cause delay 
in ratification of chemical code and de
fer approval of codes for several re
lated industries. Plans for fertilizer 
manufacture pushed vigorously by 
T.V.A. officials with other projects 
speeded up.

Technical Program Arranged 
For A. I. Ch. E. Meeting

T H E  fall meeting of the American 
Institute of Chemical Engineers 

will open at Roanoke, Va., on Dec. 12 
and will continue for three days. A 
technical program has been arranged 
which on Dec. 12 will include: "Am ort
ization, Depreciation, Obsolescence and 
Replacement” by Wyman P. Fiske, 
Assistant Professor of Accounting, 
Massachusetts Institute of Technology. 
“Recent Developments in Nitrogen 
Fertilizers” by C. L. Burdick, assistant 
chemical director, Ammonia Depart
ment, E. I. du Pont de Nemours Co. and 
“The Development of A ir Conditioning 
in Industrial, Residential and Public 
Buildings; Its Effect on Human Be
ings ; The Factors Which Enter Into its 
Design” by P. F. Davidson, Philadel
phia district manager, Carrier Corp.

On Dec. 13, Sidney D. Wells, tech
nical advisor, Combined Locks Paper 
Co., will read a paper on “A Printing 
Ink and Method for Discharging From 
Paper.” There also will be a symposium 
on refrigeration with the following 
papers to be presented: “Refrigeration” 
by Frank Zumbro, engineer, The Frick 
Co.; “W ater Vapor Refrigeration” by- 
Paul Bancel, Ingersoll-Rand Co.; and 
“Various Liquids Used in Refrigera
tion” by J. B. Churchill.

For the closing session, the program 
calls for addresses on “Some Chemical 
Aspects of Coal Utilization” by H . H. 
Lowry, Coal Research Laboratory, 
Carnegie Institute of Technology and 
“Acetic Acid Dehydration” by Donald
F. Othmer, Assistant Professor of 
Chemical Engineering, Polytechnic In 
stitute, Brooklyn, N. Y.

Heating and Ventilating 
Exposition Scheduled

TH E  Third International Heating 
and Ventilating Exposition is 

scheduled for Grand Central Palace, 
New York, February 5-9,1934. Accord
ing to the International Exposition Co. 
who will manage the event, the con
tracts for space at this date indicate an 
exposition not only extensive in scope 
of exhibits, and number of exhibitors, 
but well balanced with regard to its 
major industrial sections. Principal 
among these are gas burning equipment, 
oil burners, warm air heating, steam 
heating, electric heating, refrigeration, 
air-conditioning, hydraulic accessories, 
thermal insulation, and instruments of 
precision. Instruments include those 
which indicate control or record the 
temperature, pressure, volume, time, 
flow, draft, or other functions to be 
measured.

There is a growing appreciation of

the importance of controlled weather in 
connection with industrial processing. 
One valuable application has been in 
connection with the fabrication and use 
of thousands of articles made from 
wood. In candy-making also, controlled 
weather in the factory not only insures 
a better product but results in wide
spread economy.

Production of Natural Gas 
Declined in 1932

TH E  downward trend in the produc
tion of natural gas which was first 

evidenced in 1931, continued during 1932 
when the marketed production amounted 
to 1,555,990,000,000 cu.ft., a decrease of 
8 per cent from 1931. This decline was 
caused entirely by a general falling off 
in demand for industrial purposes as the 
consumption for domestic and commer
cial purposes continued to increase. The 
production had a value of $98,985,000 at 
the wells; its value at points of con
sumption was $384,632,000.

Total consumption of natural gas, pro
duction plus imports minus exports, 
amounted to 1,554,335,000,000 cu.ft., a 
decline of 8 per cent from 1931. Of the 
total, 529,378,000,000 cu.ft. (34 per cent) 
was used for field purposes, 385,887,000,- 
000 cu.ft. (25 per cent) was used for 
domestic and commercial purposes, 168,-
237.000.000 cu.ft. (11 per cent) was 
burned in the manufacture of carbon 
black, 107,239,000,000 cu.ft. (7 per cent) 
was utilized at electric public utility 
power plants, 67,467,000,000 cu.ft. (4 
per cent) was used at petroleum refin
eries, and 296,127,000,000 cu.ft. (19 per 
cent) was used for other industrial 
purposes.

The quantity of natural gas used for 
field purposes, 529,378,000,000 cu.ft., al
though practically the same proportion 
of the total consumption in 1932 as in
1931, was 7 per cent below the 1931 
total. A further curtailment of opera
tions at carbon black plants resulted in a 
decline of 14 per cent in the amount of 
natural gas burned at such plants in
1932.

Illinois Will Give Short 
Courses in Ceramics

An n o u n c e m e n t  is made by the
Department of Ceramic Engineer

ing of the University of Illinois, Urbana,
111., that plans are being made for a 
series of Short Courses to be given in 
late January, 1934. These will include: 
Bodies and Glazes; Enamels; Structural 
Clay Products. Each will be complete 
in itself but a combination of the lectures 
on structural clay products and bodies 
and glazes is recommended. The struc
tural clay products will be given during 
the first week and the other courses dur
ing the second week. Programs will be 
sent to applicants.
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Dorr to Head Chemical 
Equipment Institute

AT IT S annual meeting held Oct. 31 
in the Chemists’ Club in New 

York, the recently organized Chemi
cal Engineering Equipment Institute 
launched a broad program for self- 
government of the industry, looking 
toward a constructive improvement in 
trade practices and competitive condi
tions. A code of fair competition, 
which has been drafted by the industry, 
in cooperation with the Machinery and 
Allied Products Institute, was dis-

Jolin  V an N ostrand D orr

patched to Washington for official con
sideration by N.R.A. A permanent or
ganization was evolved headed by John 
Van Nostrand Dorr, president of the 
Dorr Co., Inc., as president, and 
Henry D. Miles, president of the Buf
falo Foundry & Machine Co., as vice- 
president. The nine men elected to the 
board of directors were as follows : 
S. F. Spangler, Chemical Construction 
Corp. ; Percy C. Kingsbury, General 
Ceramics Co. ; D. W. Sowers, Sowers 
Manufacturing Co. ; A. W . Lissauer, 
Louisville Drying & Machinery Co.; 
W. E. Hall, The Duriron Co. ; C. L. 
Campbell, E. B.. Badger & Sons Co.; 
H. E. LaBour, The LaBour Co. ; James 
E. Moul, Turbo-M ixer Corp.; and 
A rthur W right, A rthur W right & 
Associates.

Temporary president H. D. Miles, 
who was largely responsible for the 
organization of the Institute, presided 
at the meeting and presented his report 
as its chief executive. He stated that 
conditions in the equipment industries, 
a year ago, were such that any manu
facturer would look with toleration if 
not actually welcome even the most 
drastic changes that were necessary to 
avert disaster. A curb on unfair trade 
practices seemed desirable even at the 
expense of extending the influence of 
government in industry. Regimentation,

he thought, may yet prove a sorry 
adventure, but if business men will 
strengthen their opposition to unsound 
principles, recovery can be directed 
along constructive lines. There has 
been some recession recently as a result 
of the threat of unionization or the fear 
of monetary inflation, but it is hoped 
that progress can be resumed in spite of 
these obstacles.

Secretary-Treasurer David H. Killef- 
fer reported a membership of 35 con
cerns employing at least 1,200 people 
in the design, manufacture and distri
bution of chemical engineering equip
ment. I t was stated that there are 
approximately 125 companies that might 
logically come within the purview of 
the Institute and a membership com
mittee was later appointed by President 
Dorr to aid in extending the work and 
influence of the organization. It was 
thought that a number of smaller 
groups might eventually be persuaded 
to join with the Institute.

Samuel F. Spangler, reporting for the 
Auditing Committee, showed that the 
Institute had been able to meet all of 
its organization expenses to date and had 
a small cash balance. A tentative budget 
calling for total receipts of slightly less

H en ry  D . M iles

than $5,000 was suggested and later 
approved by the meeting.

A t the request of Mr. Miles, Eugene 
C. Clarke of the Bethlehem Foundry St 
Machine Co. explained the purpose for 
which the Machinery and Allied Prod
ucts Institute was organized. At the 
present time it includes approximately 
60 trade association groups interested in 
the capital or durable goods industries. 
It acts as a coordinating agency provid
ing official representation in W ashing
ton, and helping to prevent the difficulties 
that would arise through duplicated 
activity within the machinery industry 
as a whole.

The revised code of the Chemical 
Engineering Equipment Industry, as 
approved by the members of the Insti

tute, and incorporating certain minor 
changes suggested by M .A.P.I., is 
shortly to be submitted in Washington. 
The meeting authorized representation 
of the Institute by a Committee con
sisting of J. V. N. Dorr, president;
H. D. Miles, vice-president; D. H. 
Killeffer, secretary-treasurer; J. E. Moul,
S. F. Spangler and John W. O ’Leary of 
the Machinery and Allied Products Insti
tute. This committee has power to act in 
filing the code and while its action is 
binding on the part of the Institute, the 
individual members reserve the right to 
withhold voluntary approval of any 
changes made in the code as submitted. 
It is probable that a public hearing will 
be held at an early date.

Forty Billion Dollars Lag 
In Equipment Buying

IN A recent interview John W. 
O’Leary, president of the Machinery 

and Allied Products Institute, stated that 
by the end of this year the United 
States will have fallen more than 40 
billion dollars behind its capital goods 
requirements. He referred to an esti
mate made last August that there was 
an accumulated deficiency in industrial 
equipment and machinery purchases of 
$30,000,000,000, made up of $23,700,- 
000,000 required to replace equipment 
which was obsolete at the end of 1932, 
and $6,300,000,000 required to make up 
deficiencies in purchases during 1930- 
1932 as compared with the 1919-1929 
average. This average yearly purchase 
of industrial machinery and equipment 
was $4,853,000,000, whereas the 1930- 
1932 average was only $2,731,000,000.

Assuming that 1933 purchases will 
equal the 1930-1932 average the $6,300,- 
000,000 will have grown to $9,000,000,-
000. This figure takes no account of 
new purchases which are required to 
replace equipment that will be obsolete 
at the end of this year. I t is safe to 
assume that there will be a total de
ficiency at the end of this year of 
$40,000,000,000 or more.

Pointing out that previous depres
sions have taught that there can be no 
complete recovery until the capital 
goods industries have been restored to a 
healthy condition, he declared that pro
ducers must be supplied with new capi
tal with which to purchase machinery, 
equipment and supplies. But the prob
lem is not wholly a financial one. There 
must be a greater understanding and 
appreciation of the importance of dur
able goods manufacturing in our eco
nomic structure. The best solution of 
our difficulties will be in the most ac
tive cooperation on the part of manu
facturer, banker and public official to 
establish firmly the fact that there can 
be no economic equilibrium so long as 
capital goods industries are stifled.
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Arrangements Completed for 
Fourteenth Chemical Show

W IT H  companies from practically 
every section of the country as 

exhibitors the stage is set for the open
ing of the Fourteenth Exposition of 
Chemical Industries at Grand Central 
Palace, New York, on Dec. 4.

The exposition promises to afford a 
comprehensive survey of developments 
in the process industries. New prod
ucts, new processes, raw materials, fin
ished products, improvements in ma
chinery and equipment, educational ex
hibits—all have their allotted places.

The students course which has been a 
feature of previous expositions will 
again be under the supervision of Prof. 
W. T. Read.

Each morning, beginning on Tuesday, 
Dec. 5, and continuing through Satur
day there will be a program of lectures 
and addresses by leaders in the field of 
applied chemistry. In the afternoons and 
evenings the Exposition is open for in
spection by student groups.

On Tuesday morning, Dec. 5, “Chem
ical Engineering as A Career” will fur
nish the theme and the discussion will 
include a general survey of chemical en
gineering, design of equipment, plant 
construction, research, sales, and admin
istration. Speakers will include H. C. 
Parmelee, vice-president, McGraw-Hill 
Publishing Co.; Foster D. Snell, presi
dent, Foster D. Snell, Inc.; P. E. 
Landolt; and J. V. N. Dorr, president, 
The Dorr Co.

On Wednesday morning “Chemical 
Engineering in the Industries” will fur
nish the general topic and the program 
schedules for subjects and speakers: 
“The Petroleum Industry,” by R. P. 
Russell, manager, Development Divi
sion, Standard Oil Development Co. ; 
“The Inorganic Chemical Industries,” 
by J. J. Healy, Merrimac Chemical Co. ; 
“The Food Industries,” by L. V. Bur
ton, editor, Food Industries; “The Pulp 
and Paper Industry,” by Harold R. 
Murdock, director of research, Cham
pion Fibre Co.

“Recent Advances in Chemical Engi
neering” is scheduled for the session on 
Thursday morning. The subjects and 
speakers will be : “Improvements in De
sign,” by Theodore R. Olive, associate 
editor, Chemical & Metallurgical Engi
neering ; “Materials of Construction,” 
by Lincoln T. W ork, Professor Chem
ical Engineering, Columbia University; 
“Process Control,” by M. F. Behar, edi
tor, Instruments; “New Types of 
Equipment,” by D. H. Killeffer, secre
tary, Chemical Engineering Equipment 
Institute.

The Friday morning session will be 
devoted to the “Economics and Prod
ucts of Chemical Industry.” The pro
gram comprises: “Chemical Economies 
in the Plant,” by Chaplin Tyler, Am

monia Department, E. I. duPont de 
Nemours & Co.; “Sale and Marketing 
of Chemical Products” by Williams 
Haynes, publisher Chemical Industries; 
“Role of Chemistry in International Re
lations,” by H. E. Howe, editor, Indus
trial & Engineering Chemistry.

The program for Saturday morning 
is designed for teachers and instructors 
of chemistry in high schools and col
leges. I t will open with an address on: 
“Chemical Reports — W ritten and 
Spoken,” by R. E. Rose, director, Dye- 
.stuffs Division, E. I. duPont de 
Nemours & Co., followed by “Chemical 
Engineering Education,” by R. S. 
McBride, editorial representative, Chem
ical & Metallurgical Engineering, and 
“W hat Training Industry Expects,” by
G. W. Thompson, chief chemist Na
tional Lead Co.

Fraternity  D in n er

Alpha Chi Sigma, professional chem
ical fraternity, announces that its Chem
ical Exposition dinner is to be held on 
Wednesday, Dec. 6. The place of meet
ing and the program are to be available 
at the fraternity registration desk in 
the booth of Palo-Mevers, Inc., Booth 
340.

One Hundred Students Attend 
A.I.Ch.E. New York Meeting

ME E T IN G  at the Chemists’ Club on 
the evening of Oct. 27, for its first 

fall meeting, the New York Section of 
the American Institute of Chemical 
Engineers listened to an address by Dr.
H. C. Parmelee, vice-president of the 
McGraw-Hill Publishing Co., on “Mod
ern Trends in Engineering Education.” 
Approximately fifty members of the New 
York Section dined in the FrasGh Room 
of the club before the meeting, which 
was also attended by about 100 chemical 
engineering students from the College of 
the City of New York, Cooper Union, 
Columbia, New York University, Rut
gers, Princeton, Yale, P ratt Institute of 
Brooklyn, and Brooklyn Polytechnic In
stitute, as guests of the local section.

Dr. Parmelee, in his address, summar
ized the work being done by the Engi
neers Council for Professional Develop
ment on which are represented the Four 
Founder Engineering Societies, the 
American Institute of Chemical Engi
neers, National Council of State Boards 
of Engineering Examiners, and the So
ciety for the Promotion of Engineering 
Education.

In the absence of Percy Landolt, 
chairman of the Local Section, Dr. Lin
coln T. W ork presided. Albert E. M ar
shall, vice-president of the Institute, 
represented the national organization 
and introduced the principal speaker. 
Drs. George A. Prochazka, W. M. Gros- 
venor, and John C. Olsen also spoke.

Chemical Industry More 
Active in Germany

REPO R TIN G  from Frankfort-on- 
Main, Consul General W. L. Lowrie 

states that the quarterly report of the
I. G. Farbenindustrie, leading chemical 
producer in Germany, affords a general 
picture of conditions in the leading 
branches of the German chemical indus
try. I t states that there has Lcen a 
continued improvement in chemical pro
duction and trade as a result of the 
Government work-providing campaign. 
The improvement is limited to the do
mestic market where the Reich meas
ures intended to provide employment 
for the idle and inject new life into 
industry have quickened commercial 
turnover and raised the volume of pro
duction. This stimulating influence is 
expected to be a factor in the business 
development for the future. Conditions 
in export business remained unchanged.

The condition of dyestuffs trade 
showed no distinct change against the 
second quarter of 1933. In industrial 
chemicals, the volume of orders received 
places this quarter on par with the sec
ond quarter of 1933 which means a 
substantial improvement over the third 
quarter of 1932. Production of fertil
izer nitrogen was maintained on the 
level of the preceding quarter, the rate 
of production being based on sales esti
mates for the fertilizer year 1933-1934. 
The actual sale of nitrogen fertilizers 
during the third quarter showed a slight 
increase over the corresponding period 
of 1932. Production of motor fuel was 
increased further, with increased rela
tive importance of the part produced 
directly from lignite. Domestic sales of 
pharmaceuticals and insecticides showed 
important improvement. Photographic 
chemicals and articles exhibited the cus
tomary seasonal activity.

Firestone Produces Stainless 
Steel Containers

ANNO U N CEM EN T is made by the 
Firestone Steel Products Co. of 

Akron, Ohio, of a line of steel con
tainers for the food, drug, chemical, 
fruit juice, syrup, vinegar, soap, and 
other industries now using wood or 
steel containers. The Firestone con
tainer is furnished in either the double 
wall insulated type or a single wall de
sign and practically any size or design 
is furnished from one gallon up in either 
stainless or carbon steel, according to 
requirements of the customer.

The first type of container the com
pany has put into production is the 
stainless steel * beer barrel made of 
double walls of steel, with the outer 
wall of heavy gage carbon steel cor
rugated for strength and the inner 
shell of smooth, sanitary, stainless steel 
requiring no pitching or other attention.
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N OW in its fourth edition, the code 
of the Chemical Alliance still was 

stranded in NRA, Oct. 12. The indus
try was holding out for provisions pat
terned after the automotive code and 
that, with respect to others, have since 
been repudiated by the Recovery Ad
ministration. The industry’s demand 
for inclusion of the merit clause and a 
stipulation that no substantial change 
shall be made by President Roosevelt, 
without the consent of the industry, in 
any article of the code as submitted to 
him blocked the progress of negotia
tions. The right to cancel on 30 days’ 
notice after the expiration of 90 days, 
also was a debatable issue.

A serious consequence of the ap
parent deadlock is the delay to numer
ous subordinate codes waiting for
consideration on the basis of principles 
embodied in the master code. In the 
meantime, the codes of several related 
industries have been approved. The 
code of the wood chemical industry had 
been forwarded from NRA to the
W hite House and the fertilizer code 
went into effect Nov. 10, soap and
glycerine Nov. 13, and paint, varnish 
and lacquer Nov. 15. The paint and 
fertilizer codes represent the culmina
tion of years of effort dating back to 
the time when these associations sought 
under the auspices of the Federal Trade 
Commission to wipe out unfair prac
tices, but production, labor and pricing 
provisions of the new codes vastly ex
tend the scope of industrial discipline 
lacking the arbitrary restraints of the 
anti-trust laws.

The first effect of the fertilizer code 
will be to advance wages 60 per cent, 
according to Charles J. Brand, execu
tive secretary of the National Fertilizer 
Association. Practically doubling the 
labor cost of making fertilizer will 
necessitate some increase in price to 
the farmer, but Mr. Brand is confident 
that this increase will not be out of 
line with the rise in farm purchasing 
power in recent months. Farm  prod
uct prices are now 70 per cent and fer
tilizer prices at the factory 77 per cent 
of pre-war, in contrast with last March 
when farm prices were only 50 per 
cent and fertilizer 71 per cent of pre
war.

T .V .A . Speeds U p

In response to Presidential admoni
tion and to public demand for action, 
several projects of Tennessee Valley 
Authority have been pressed aggres
sively of late. Actual construction of 
N orris Dam at Cove Creek, appoint
ment of construction executives for 
Wheeler Dam (Dam No. 3), and new 
work on highways, C.C.C. camps, and 
like projects, is evident. For the long
distance power line from Muscle Shoals 
to Cove Creek an order has been placed 
for 675 miles of aluminum conductor,

NEWS FROM 
WASHINGTON

By P A U L  W O O T O N

Washington Correspondent 
of Chem. & Met.

at prices lower than those offered for 
copper.

Plans for fertilizer manufacture are 
proceeding vigorously. Completion of 
designs early in 1934 is expected for 
the new type phosphoric acid furnace. 
Construction will then follow imme
diately. Extensive use of fertilizer on 
grass lands for prevention of erosion 
is. contemplated. No plans for com
mercial marketing of other quantities 
have yet been perfected.

No decision has been reached regard
ing production or purchase of the am
monia needed. Potash purchase seems 
sure; manufacture will be limited to 
experimental quantities, probably to 
laboratory scale operations.

F ertilizer  C ode A dm in istration

Methods for fertilizer code adminis
tration were the major theme of the 
Southern Convention of the National 
Fertilizer Association during the week 
of Nov. 12. This code applies not only 
to those manufacturing or importing 
superphosphate, mixed fertilizer, and 
fertilizer materials, but also other 
chemicals manufacturers who distribute 
any such goods as superphosphate, fer
tilizer chemicals, and their mixtures. 
Thus the code applies to these chemical 
enterprises whenever they engage in 
this merchandising practice within the 
fertilizer trade.

The N.R.A. fertilizer code is much 
more comprehensive than the old code 
of fair practices adopted by the indus
try under Federal Trade Commission 
auspices. Furthermore, it has teeth 
permitting enforcement. Rather enthu
siastic reception has, therefore, been 
accorded it. Most radical results under 
it are expected from open price agree
ment features, price schedules for 
which were required to be filed with 
the N.F.A. by Nov. 15. Each concern 
is also required to mail copies of these 
price schedules and subsequent changes 
therein, not only to the Association 
central office, but also to each competi
tor. This is the first case in which a

chemical engineering enterprise has 
gone so far in open price arrangements.

A lc o h o l R eg u la tio n

State action on “repeal” necessitates 
entirely new Federal plans covering 
beverage and industrial alcohol matters. 
The seemingly complicated situation 
has been much simplified by ingenious 
new plans just announced in W ashing
ton. In effect, we shall have three reg
ulatory plans functioning, presumably 
effective early in December.

(1) Treasury Department control for 
tax purposes will continue to supervise 
production, denaturing, and marketing 
of industrial alcohol. I t is expected 
that Commissioner Doran, head of the 
industrial-alcohol bureau, will be con
tinued as chief of the division of the 
Bureau of Internal Revenue, which has 
charge of these matters. No major 
modifications in the permit system need 
be expected.

(2) Beverage alcohol matters will be 
at least temporarily supervised by Sec
retary of Agriculture Wallace. He is 
to arrange for the adoption, and pre
sumably enforcement, of an alcohol 
beverage code. This will cover beer, 
wines, distilled liquors, and all other 
types of significance. Authority rests 
on “emergency legislation,” according 
to an important spokesman of AAA. 
Under NRA and AAA authority com
bined, all of which lodges with Wallace 
on any food or beverage matter, there 
is sufficient machinery to care for these 
matters through code adoption and 
licensing procedures. Beverage manu
facturers indicate their desire to co
operate.

(3) Food and D rug Administration 
authority covers all matters of labeling, 
adulteration, etc. This authority has 
always existed here since 1906 when 
the original food and drug law was 
enacted. Many details not pertinent to 
other industries working under NRA 
or AAA can be handled through the 
use by Secretary Wallace of this legis
lative authority resident in the subsid
iary Food and Drug Administration of 
his own department.

It is expected that all alcohol bever
ages will be based on the processing 
of American grown agricultural mate
rials, except of course imported bever
ages. It has not been determined
whether the “cutting” of whiskey with 
alcohol other than from grain will be 
permitted or not. Farm  leaders would 
like to have a grain requirement made 
law next winter. As a policy it may 
take effect even sooner by becoming a 
provision of the proposed beverage 
code. I f  such code requirement is 
adopted, the result is quite as effective, 
and just as enforcible, as would be a 
Congressional act of the same import. 
Clearly it is going to be the policy of 
Washington officials to make some such
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distinction between industrial alcohol, 
which may come from any source, and 
beverage alcohol, which they think 
should be limited to that from domestic 
grain or domestic produced agricul
tural material of other sort. Some offi
cials even go so far as to say that alco
hol from imported blackstrap molasses 
will find no place in the beverage in
dustry at any time in the future.

During October new production 
quotas for additional alcohol making 
were alloted by the Bureau of Indus
trial Alcohol to present manufacturers. 
These reflect the renewed activity of 
alcohol-using industries (not bever
ages). The result will be about a 20 per 
cent increase in alcohol production.

Proposed regulations to govern water 
transportation of explosives and a vari
ety of other chemicals generally denom
inated as “dangerous articles” have been 
■distributed by the Interstate Commerce 
Commission. In process since 1924, the 
latest revised draft is the result of con
ferences held in September between the 
Explosives Section of the Commission’s 
Bureau of Service, the North Atlantic 
conference of steamship lines and the 
American Petroleum Institute.

The regulations recognize that the 
lading must be interchangeable between 
rail and water transport services and, 
with minor exceptions, the packing pre
scribed is the same. The scope of the 
regulations is not defined exactly but, in 
general, they are intended to apply in 
either direction.

On shipments in foreign trade a re
ciprocal principle is proposed. Exports 
from the United States must be loaded 
and stowed according to I.C.C. regula
tions but must be packed, marked and 
described according to the practice re
quired at the foreign port of destination. 
Import shipments may be loaded and 
stowed according to practice at the port 
of export but must be packed, marked 
and labeled according to the rules pre
scribed by the I.C.C.

Protests may be filed with the I.C.C. 
within 20 days and it is probable that 
they will be lively as the recommended 
regulations, as edited by the explosives 
section of the Commission, do not in
corporate the proposal of the Port of 
New York Authority that they be en
forced by the federal government. Be
cause of the hazard to river tunnels and 
other structures the Port Authority 
would have the Commission require in
spection of all vessels in the outer harbor 
and a certificate from the master of the 
vessel that his lading complies with the
I.C.C. regulations.

Under the law the Commission has 
authority only to prescribe regulations 
for safety in transportation. It does not 
have a dollar for enforcement. Regula
tions on rail shipments are enforced by 
the Bureau of Explosives of the Ameri
can Railway Association.

Codes Adopted
The following codes have been 

officially approved and adopted 
with the dates on which they be
come effective as below:
Fertilizer ............................Nov. 10
Paint, varnish and lacquer .Nov. IS
Soap and glycerine........... Nov. 13
Liquefied gas....................... Nov. 8
Wood chemical....................Nov. 13

Japan Increases Production 
Of Artificial Indigo

JA PA N E SE  production of artificial 
indigo has developed to a stage where 

it is nearly sufficient to satisfy the do
mestic textile industry’s large demand 
for that dyestuff, according to advices 
to the Department of Commerce.

The growth of this new industry in 
Japan is revealed by figures for produc
tion and imports during the last four 
years. In 1929 Japan produced artificial 
indigo valued at only 134,000 yen and 
imported in that year supplies valued at 
approximately 2,000,000 yen. In 1932 
production had risen to a value of 630,- 
000 yen with imports down to 1,425,000 
yen. During the first six months of the 
current year Japanese output of this 
dyestuff had risen to 1,045,000 yen while 
total imports amounted to only 30,000 
yen.

Most of the artificial indigo now 
made in Japan is produced by the Nihon 
Dyestuff Manufacturing Co., which re
cently increased its capital from 7,000,- 
000 to 15,000,000 yen, and the Miike 
Mining Co., one of the Mitsui interests. 
Both of these concerns, the report 
shows, have recently expanded the ca
pacity of their plants for the production 
of artificial indigo.

N ew ly  in s t i tu te d  C hem ica l I n d u s try  M edal 
p re se n te d  b y  th e  A m erican  Section  o f  th e  
Society  o f C h em ica l I n d u s try . F i r s t  a w a rd  
m ade to  Ja m e s  G. V ail, v ic e -p re s id e n t o f 

th e  P h ila d e lp h ia  Q u a rtz  Co.

Appeals Court Sustains 
Du Pont Duco Patent

TH E  U. S. Circuit Court of Appeals 
for the Second Circuit in New 

York has, after rehearing, unanimously 
sustained the du Pont company’s patent 
relating to the manufacture of “Duco,’’ 
for infringement of which the du Pont 
company had sued The Glidden Co. 
This latest decision, rendered Nov. 13, 
was on a petition filed by The Glidden 
Co. for a rehearing of the case which 
was decided against it by the Circuit 
Court of Appeals last July.

At that time, the Circuit Court of 
Appeals reversed a decision of the 
United States District Court for the 
Eastern District of New York, in which 
the case had first been heard when the 
du Pont company brought suit for in
fringement.

The du Pont company’s claim, which 
has now been sustained, was that the 
Glidden company was making and mar
keting a coating or painting compo
sition to which the du Pont company 
had the exclusive rights, based on a 
patent on an invention by Edmund M. 
Flaherty of the du Pont company.

Florida Chemists Prepare 
For A.C.S. Meeting

D R. W. H. BEISLER, chemistry 
professor at the University of 

Florida was elected chairman Florida 
section of the American Chemical So
ciety at a meeting in Gainesville, Ga., 
Nov. 4, held to make preparations for 
the national meeting of the society in 
St. Petersburg, Fla., next spring. Dr. 
J. F. Conn, head of the department of 
chemistry at Stetson University, was 
named vice-chairman; Dr. C. B. Pol
lard, of the University of Florida, 
councillor; B. J. Otte, of the Univer
sity of Florida, secretary-treasurer.
B. F. Floyd, Davenport, was named 
representative of the Florida section on 
the Senate of Chemical Education. At 
the evening session, Dr. R. C. Williams, 
head of the department of physics at 
the University of Florida, and Dr. R. 
W. Ruprecht, of the College of Agri
culture, Gainesville, were speakers.

Chemical Companies Asked to 
Aid Unemployment Fund

AT A recent meeting of the repre- 
• sentatives of the sponsoring so

cieties and honorary members of the 
Committee on Unemployment and Relief 
for Chemists and Chemical Engineers 
in metropolitan New York a committee 
was appointed to secure funds for the 
coming winter. A. Cressy Morrison 
accepted the chairmanship and he was 
promised the assistance of William W. 
Buffum, vice-chairman; George F. 
Hasslacher and Dr. W. T. Read.
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N a m e s  in

J o h n  T .  T i e r n e y  has been elected 
president and J. P. Williams, Jr., vice- 
president, of the Koppers Co. Mr. 
Tierney has been associated with the 
company for 17 years. He first joined 
the Koppers’ interests as superintendent 
of the Seaboard By-Product Coke Co. 
at Kearny, N. J. For many years Mr. 
Williams has been in charge of the min
ing operations of the company. Other 
appointments include C. D. Marshall, 
chairman of the executive committee;
H. B. Rust, chairman of the board; and 
W. F. Rust, vice-chairman.

E d w i n  C. M a r k i i a m  of the chemis
try staff of the University of Virginia 
has transferred his activities to the Uni
versity of Delaware.

P a u l  V. B r o w e r  of the University 
of Chicago has accepted a position with 
the Ditto Co., Chicago, 111.

J o s e p h  S. H i c k s  has joined the staff 
of the Acme W hite Lead and Color 
Works of Detroit, Mich.

C. W. L e n t i i  has joined the Minor 
Laboratories, Chicago, 111.

O. S .  S l e e p e r , formerly connected 
with J. P. Devine Mfg. Co., has been 
made manager of the chemical equip
ment sales department of Goslin-Birm- 
ingliam Mfg. Co., Birmingham, Ala.

E u g e n e  L. M a i n e s , formerly chief 
chemist with Lelin & Fink, and Strong, 
Cobb & Co., has formed the E .  L. 
Maines Co. in Cleveland.

J ohn Roach, deputy commissioner 
of labor for New Jersey, has been 
elected general chairman of the Chemi
cal Section of the National Safety 
Council. A. L. Armstrong, of the East
man Kodak Co., has been elected vice- 
chairman in charge of program ; G. H. 
Miller, of E. I. duPont de Nemours & 
Co., vice-chairman in charge of engi
neering; and Ralph C. Keefer, of Alum
inum Co., secretary.

J o h n  M o r o n e y , of the Aluminum 
Co. has been chosen to edit the News 
Letter of the Chemical Section. Other 
committee chairmen include: Ira V. 
Kepner. Pennsylvania Salt Mfg. Co.,
S. D. Kirkpatrick, editor of Chem. & 
Met.: and Leonard Greenburg, Yale 
Medical School.

the N ew s

James G. Vail

J a m e s  G. V a i l , vice-president and 
chemical director of the Philadelphia 
Quartz Co., was presented the Chemical 
Industry Medal by the American Sec
tion of the Society of Chemical Indus
try on Nov. 3. The award was made 
to Mr. Vail for his work on sodium 
silicates.

This is a newly instituted award and 
will be given annually to a person who 
has made a valuable application of chem
ical research to industry, primary con
sideration to be given to applications 
in the public interest. It will take the 
place of the Grasselli Medal which has 
now been discontinued.

C. W. S o n d e r n  is employed in the 
research laboratories of the W. S .  Mer
rill Co., Madison, Wis.

C o l i n  G. F i n k , professor of elec
trochemistry at Columbia University, 
and secretary of the Electrochemical 
Society, has been elected to receive the 
Perkins Medal for 1934 of the Society 
of Chemical Industry. The medal is 
awarded for valuable work in applied 
chemistry and will be presented to Dr. 
Fink for his inventions in the fields of 
electrochemistry and metallurgy. Se
lection was made by a committee renre- 
sentative of five of the national chemical 
societies. Presentation of the medal 
will be made at a meeting in New York 
early in January.

F r e d e r i c k  G. C o t t r e l t .. who has had 
charge of the Tennessee Valley Author
ity’s fertilizer experimental work since 
the agency was established last spring, 
has been named chief consulting 
chemist.

M. F. D u l l  and O r t o n  H i x s o n , 
formerly of Northwestern University, 
are employed in the laboratory of 
Mariner and Hoskins.

J o h n  S. C o n r o e  has become a mem
ber of the process equipment department 
of the Blaw-Knox Co., Pittsburgh. He 
has been with the Struthers-W ells Co., 
W arren, Pa., for the past four years.

G e o r g e  G a y , III , has assumed his 
duties as a member of the chemistry 
staff of the Medical College of Virginia.

W. A. P e a b o d y  has resigned from the 
chemical department of the Medical Col
lege of Virginia. Dr. Peabody will 
give all his time as biochemist to the 
Valentine Meat Juice Co.

K e i t h  T. S w a r t z  is now located in 
Chicago where he is employed by the 
Continental Can Co.

L. W . P a r s o n s , chief chemical engi
neer of the Tide W ater Oil Co. was a 
passenger on a recent trip of the Graf 
Zeppelin. Dr. Parsons has served as 
fuel adviser to the staff of the airship.

M i l t o n  W r u b l e  is now associated 
with the Upjohn Co., Kalamazoo, Mich.

G e o r g e  A. W i l k e n s , who recently 
received his Ph.D. degree from Colum
bia University, has accepted a position 
with the duPont Viscoloid Co. at 
Arlington, N. J.

W i l l i a m  W a l d e c k  has been ap
pointed director of research by the 
Pittsburgh Plate Glass Co. Dr. W al
deck received his doctoral degree in 
June from New York University.

J o h n  R i p l e y  F r e e m a n  of Provi
dence, R .  I., has been awarded the John

CALENDAR
F o u r t e e n t h  E x p o s it io n  o f  C h e m i 

c a l  I n d u s t r ie s , N e w  Y ork , w eek  of 
D ec. 4-9, 1933.

A m e r ic a n  I n s t i t u t e  o f  C h e m i c a l  
E n g i n e e r s , fa ll m eeting, R oanoke, 
V a., D ec. 12, 13, 14.

T e c h n i c a l  A s s o c ia t io n  o f  t h f . 
P u l p  a n d  P a p e r  I n d u s t r y , spring  
m eeting, N e w  Y ork , Feb. 19-22, 1934.

A m e r ic a n  C h e m i c a l  S o c ie t y . 
spring m eeting, S t .  P etersburg, F la., 
w eek  o f M ar. 25, 1934.

E l e c t r o c h e m ic a l  S o c ie t y , and 
A m e r ic a n  C e r a m ic  S o c ie t y , joint 
m eeting, A sh ev ille , N , C ., A p ril 26-28 , 
1934.
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Fritz Medal. The award was made 
posthumously because of the sudden 
death of Mr. Freeman on Oct. 6, during 
the procedure for his selection as a 
medalist, according to an announcement 
by the board of award, composed of 16 
recent past-presidents of the four na
tional societies of civil, mining and 
metallurgical, mechanical and electrical 
engineers.

L y m a n  C. N e w e l l  professor of 
chemistry in Boston University is at 
Oqunquit Me., recovering from an at
tack of pneumonia.

C. F. W i n a n s  has assumed his duties 
in the research laboratories of the Na
tional Aniline & Chemical Co.

S a n d f o r d  S .  C o l e , who was con
nected with the Koppers research or
ganization at Mellon Institute for sev
eral years, is studying for his Ph.D. 
degree at Pennsylvania State College.

W i l l i a m  S. W a l l s , who recently re
ceived his Ph.D. degree from Princeton 
University is working at the Experi
mental Station of the Pennsylvania 
State College. Dr. Walls is working 
under the auspices of a fellowship 
sponsored by the Bradford District, 
Pennsylvania Oil Producers’ Associa
tion.

R. W . M c N a m e e  is now with the 
Carbide and Carbon Chemicals Corp. 
at the South Charleston, W. Va., plant.

A. H .  H o m e y e r  has joined the chemi
cal research staff of Mallinckrodt 
Chemical Works, St. Louis, Mo.

H a r r i s  R o w e  has been appointed in
structor in the chemical department of 
the University of Louisville, Louisville, 
Ky.

R. C. E r n s t  is now head of the de
partment of chemical engineering of the 
Speed Scientific School, Louisville.

R. C. H a r i n g , formerly at the Uni
versity of Wisconsin, is now associated 
with the National Aniline & Chemical 
Co.

E l l i s  D. S l a t e r  has been appointed 
vice-president of the Frankfort Distil
lery, Inc., with offices in New York 
City. For 13 years Mr. Slater was in 
the sales department of the U. S .  In
dustrial Alcohol Co.

E r n e s t  T .  T r ig g  has resigned the 
presidency of John Lucas & Co., Phila
delphia, and has accepted the presi
dency of the newly organized National 
Paint, Varnish and Lacquer Association. 
He will make his home in Washington,
D. C.

H a r r y  L. D e r b y , presdent of the 
American Cyanamid & Chemical Corp., 
is a member of the executive committee 
of the Family Welfare Committee of 
New York City.

C. S. N e a l , production manager of 
all Sherwin-Williams paint and varnish 
factories, was honored on Nov. 6 at a 
combined banquet meeting of the Fore
men’s Club and the Cleveland Junior 
Club.

W. F. G e d d e s  has resigned his posi
tion as associate professor of chemistry 
at the University of Manitoba, Agricul
tural College, Winnipeg, and has ac
cepted a position as chemist in charge 
of the Dominion Grain Research Labor
atory, at Winnipeg.

C h a r l e s  C .  C o n c a n n o n , genial 
chief of the Chemical Division, Bureau 
of Foreign and Domestic Commerce, 
recently addressed the annual meeting 
of the Association of British Chemical 
Manufacturers. H is subject was “Na
tional Industrial Recovery in America.” 
One of his attentive auditors produced 
this sketch of “Conn in London,” re
produced here from Chemistry and In
dustry of Nov. 3.

E u g e n e  J o h n s o n , formerly an in
structor in the chemical department of 
Washington & Lee University, is now 
employed by the duPont company at 
the rayon plant in Waynesboro, Va.

W i l l i a m  H. A l l e n , J r ., has been se
lected by the Foster-W heeler Corp. to 
represent its interests in the Coal 
Process Corp., New York City. Mr. 
Allen was formerly associated with the 
Semet-Solvay Co.

C. J .  R a m s b u r g , vice-president of 
Koppers Coke Co., Pittsburgh, has been 
appointed by the N.R.A. as advisor for 
the structural steel and iron fabricating 
industry.

O B I T U A R Y

D r . G e o r g e  R a y m o n d  T u c k e r ,  re
search chemist for the Dewey & Almy 
Chemical Co., Cambridge, Mass., died 
at the Lawrence General Hospital on 
Nov. 10 following an operation. He was 
born at Swampscott, Mass., 29 years 
ago, and was a graduate in chemical 
engineering at the Massachusetts Insti
tute of Technology.

W i l l i a m  C o y n e , a director and 
vice-president of E .  I. duPont de 
Nemours & Co., died Oct. 31. He died 
from a heart attack at his home in New 
York City at the age of 67 years.

W i l l i a m  T. E l k i n t o n , chairman of 
the board of the Philadelphia Quartz 
Co., died Oct. 25 at the age of 73 years. 
Through more than 50 years of active 
business life, which saw the company 
expand from a local enterprise to a busi
ness of national scope he consistently 
remembered his religious and philan
thropic responsibilities. Mr. Elkinton 
was the third generation of his family 
in the business which celebrated its cen
tenary in 1931.

O t i s  F i s c h e r  B l a c k  of the U. S. 
Bureau of Plant Industry, died from a 
heart attack while walking to his lab
oratory on the morning of Oct. 14. He 
was 67 years old. Mr. Black was edu
cated at H arvard and Northwestern and 
taught chemistry at the former for 14 
years before going to the Capital. He 
won wide recognition in extracting alka
loids from poisonous plants.

J a m e s  H a l l e r  G i b b o n e y , chief 
chemist of the Norfolk & Western Rail
way, died Oct. 30, in Roanoke, Va., fol
lowing an abdominal operation.

H e r b e r t  E. S m i t h , professor of 
chemistry and head of the medical 
school of Yale University from 1885 to 
1910, died in his sleep at his home in 
Los Gatos, Calif., Oct. 9. He was 76 
years old.

C h a r l e s  F. A b b o t t ,  formerly di
rector of commercial research for the 
National Aniline & Chemical Co., died 
Oct. 27, in New York City. He was 
57 years old.

H e n r y  R. J e s s e l , head of the de
partment of chemistry at Marquette 
University, Milwaukee, Wis., died of 
heart disease Oct. 15. He was 66 years 
old.

M a r s h a l l  P e r l e y  C r a m , professor 
of chemistry at Bowdoin College, Bruns
wick, Me., died Oct. 10. He was 51 
years old. Dr. Cram became ill several 
months ago while traveling in Europe.
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CHEMICAL
ECONOMICS

D espite rep o rts  th a t  som e consum ing  in d u s
tries w ere cu ttin g  dow n req u irem en ts  fo r 
raw  m ate ria ls  p ro d u c tio n  of chem icals was 
on a la rg e r scale in  O ctober. In  som e cases 
only  s ligh t increases over S ep tem b er w ere 
re p o rte d  b u t seasonal cond itions b ro u g h t 
su b s tan tia l gains in  som e b ran ch es of th e  
in d u stry  and  th e  index  of p ro d u c tio n  shows 
a new  h ig h  fo r th e  year.

FOR T H E  greater part, production 
of chemicals in October went 
ahead at about the same rate as 

reported for the preceding month. A 
few branches, notably solvents, made 
considerable progress over earlier 
months and brought total production 
not only above that for September, but 
also created a new high for the year. 
This deduction is based on a monthly 
comparison of electrical power con
sumption. The index number for Oc
tober is 133.2, which compares with
130.4 for September, no adjustment 
being made for the difference in the 
number of working days.

In the accompanying compilation, data 
are given to show the progress made 
by important chemical and chemical
consuming industries for the first three 
quarters of this year. Totals for the 
first three quarters of 1932 are included, 
together with percentages of change fot 
the corresponding nine-month periods. 
For the periods enumerated, the figures 
give fairly definite comparisons for con
sumption of chemicals in the automo
tive, glass, paint and varnish, textile, 
fertilizer, oil refining, rubber, artificial 
leather, and leather trades.

Some recession in activities in the 
chemical-consuming industries is indi
cated for the final quarter of this year. 
In most cases, however, the comparison 
with the final quarter of 1932 is favor
able. For instance automobile produc
tion for the quarter will be about 300,- 
000 units or about 40 per cent higher 
than for the last quarter of 1932. Sub
stantial percentage gains also are indi

cated for the paint and varnish, glass, 
and fertilizer industries.

For the first eight months of the 
year production of chemical wood pulp 
amounted to 1,713,354 tons, which com
pares with 1,304,268 tons for the cor
responding period of 1932, or a gain of
31.4 per cent for the 1933 total. Con
sumption of crude rubber for the first 
three quarters of 1933 reached a total 
of 274,514 long tons, compared with 
232,947 long tons for the like period of 
1932, or a gain of 17.8 per cent for the 
current year. Consumption of fertilizer 
in the Southern States for the January-

September periods was 2,S89 thousand 
tons in 1933 and 2,424 thousand tons 
in 1932—an increase of 19.2 per cent, 
which promises to be extended by the 
end of the year.

Late figures for production of indus
trial alcohol are not yet available, but 
it is reported that the output has been 
speeded up from October forward, with 
large shipments made to the anti-freeze 
trade. Production of pure ethyl alco
hol also has been greatly expanded, 
with producers’ quotas officially in
creased.

The seasonal increase in business 
usual during October failed to appear 
last month, the Commerce Department 
stated in its survey of current business. 
Industrial production continued to 
recede, although the decline was not as 
rapid as in August and September.

More than 600,000 persons were re
turned to work in September and there 
was a substantial increase in payrolls, 
the Department stated. Factory em
ployment increased 4.4 per cent and 
payrolls were up 3.4 per cent.

Seasonal dullness in demand for 
rayon is forecast for the remainder of 
the year by Textile Organon. This will 
give producers an opportunity to fill in 
and balance stocks. It is pointed out 
that since June, deliveries of rayon had 
to be made almost entirely from current 
production. Indexes for rayon deliver
ies compare as follows:

- 1 0 0 )

Oct. Sept. A ug. J u ly
Y e a rly
a v e ra g e

1933 . . 399 433 420 470 *393
1932 . . 413 478 406 213 293
1931 . . 2G8 335 349 312 317
1930 . . 264 304 219 179 244
1929 . . 358 337 281 240 277
1928 . . 265 242 197 169 214
1927 . . 227 211 195 190 214
1926 . . 159 151 138 118 131
1925 . . 134 127 128 124 132
1924 . . 119 116 86 71 93
1923 . . 82 70 50 70 75

♦D aily  a v e ra g e  fo r  1933 to  d a te .

A ctiv ities in  C hem ical an d  C hem ical-C onsum ing In d u strie s

PRODUCTION
Acetate of lime, 10001b..................
Methanol, crude, 1000 sa l .............
Methanol, refined, 1000 gal...........
Methanol, synthetic, 1000 gal__
Alcohol denatured, 1000 wine gal.
Arsenic, crude, ton ..........................
Arsenic, refined, to n .......................
Automobiles, N o.............................
Boots and shoes, 1000 p r ...............
By product coke, 1000 tons...........
Cotton finishing, 1000 y d ..............
Glass containers, 1000 gr...............
Glass, plate, 1000 sq. f t ..................
Linseed oil, 1000 lb .........................
Petroleum refined, 1000 bbl..........

Turpentine, wood, bbl.........................
Sulphuric acid, in fertilizer trade, ton. 
Rubber reclaimed, ton .........................

CONSUMPTION
Cotton, 1000 bales..................................
Silk, bales.................................................
Wool, 10001b...........................................
Paint, varnish and lacquer, sales, $ 1000 
Sulphuric acid, in fertilizer trade, to n . .
Linseed oil, 1000 lb .................................

x Per cent of decrease, xx Factory consumption only.

First First
First Second Third Three Three Per Cent

Quarter Quarter Quarter Quarters Quarters of Gain
1933 1933 1933 1933 1932 in 1933

12,282 7,013 10,461 29,756 22,522 32.1
837 539 716 2,092 1,699 23. 1
407 276 442 1,125 1,015 10.8
856 1,349 2,884 5,089 5,887 13. 6x

11,670 13,487 18,125 43,282 49,094 II. te
2,783 2,135 3,084 8,002 12,729 37. Ix
2,605 1,678 1,856 6,139 8,084 24. 1 x

354,818 652,292 665,657 1,672,767 1,155,066 44.8
77,677 95,225 101,887 274,789 234,976 16.9

5,090 5,818 8,432 19,340 15,890 21.7
277,819 263,220 222,906 763,945 497,411 53.6

4,925 5.268 6,972 17,165 15,838 8.4
16,770 23,125 32,952 72,847 37,205 ' 95.8
79,595 79,034 113,413 272,042 234,050 16.2

195,119 217,781 233,992 646,892 621,797 4.0
6,828 11,409 10,800 29,037 19,030 52.6

83,368 91,134 127,207 301,709 248,284 21.5
13,405 14,373 19,937 47,715 40,228 18.6

293,771 241,036 364,449 899,256 630,051 42.7
12,903 22,160 32,140 67,203 53,236 26.2

1,407 1,798 1,676 4,871 3,570 36.4
117,803 142,688 118,634 379,125 415,612 8 .8x
93,731 134,287 163,538 391,556 267,604 46.3
36,520 73,098 61,808 171,426 165,754 3.4

266,089 192,397 283,154 741,640 489,581 51.5
39,021 76,975 70,824 186,820 175,994 6. Ixx
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P R O D U C T IO N -G L A S S  C O N T A IN E R S PR O D U C T I W O O D  P U L P P E T R O L E U M  R E F IN E D

Jan. Feb. Mar: Apr May June July Aug. Sept. Oct. New. Dec. Jan. Feb Mar Apr May June July Aug. Sept Oct Nov. Dec. Jan . Feb Mar Apr May June July Aug. Sept. Oct Nw Dec

COTTON C O N SU M ED ALCO HOL D E N A T U R E D

D U C T IO N  ------—
'AUTOM OBILE T IR E SP N E U M A T I

Jan. Feb. Mar Apr May June Ju!y Aug.Sept. Oct Nov. Dec Jan. Feb Mar Apr Pay June July Aug.SeptOct Nov Dec J a n  Feb. Mar Apr MayJuneJuly Aug.S«pt.0ct Nov. Dec

PR O D U C T IO N -B Y P R O D U C T  COKE PR O D U C TIO N  E X P L O S I V E S

ITjVA R NISH  A N D  LACQUER S A L E 5T

Jan . Feb. War Apr M ayJuneJuly Aug. Sept. Oct Nov Dec. Jan. Feb Mar Apr May June July Aug. Sept Oct Nov. Dec. Jan . Feb. Mar Apr M ayJuneJuly Aug.Sept.Oct Nov. Dec.

R U B B E R  R E C L A I M E D PROD iN-PLATE GLASS SULPHURIC A C ID  
C O N SU M E D  IH FE R T IL IZ E R

Jan. Feb. Mar Apr May June July Aug. Sept Oct. Nov Dec. Jan . Feb Mar Apr May June July Aug. Sept. Oct Nov Dec. J a n  Feb. Mar Apr M ayJuneJuly Aug. Sept. Oct. Nov. Dec.

FO REIGN T R A D E  IN C H E M IC A L S  A N D  A L L IE D  P R O D U C T S

TRENDS OF PRODUCTION AND CONSUMPTION
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MARKETS
A nnouncem en t of h ig h e r co n trac t p rices 
fo r soda ash, caustic  soda, liq u id  ch lo 
rine , an d  b leach ing  pow der was m ost 
im p o rta n t developm ent of th e  m o n th  in  
th e  m a rk e t fo r chem icals. P rocessing 
taxes e n te r  as a p rice  fac to r on som e 
com m odities. T rad in g  is ir re g u la r  w ith  
som e m ate ria ls  find ing  increased  outle ts 
and  o thers affected by  slow er consum 
ing dem and.

A N  IRREGULAR demand was re- 
r \  ported as representative of trad- 

ing in chemicals last month. 
Some of the large consuming industries 
continued to operate below the levels of 
the summer months and restricted their 
call for raw materials accordingly. In 
other cases, fear of impending higher 
prices developed some quiet accumula
tion of stocks. As a case in point, active 
demand was reported in starches, dex- 
trines, and other corn products in 
anticipation of higher prices to follow 
as a result of the processing tax. The 
grind of corn reflects this condition, 
with estimates that the grind for Octo
ber reached a total of 5,761,000 bu., or 
an increase of 29 per cent over Sep
tember.

The most important market develop
ment of the period was the announce
ment of higher contract prices for alka

lis, chlorine, and bleach. The alkali 
schedule is as follows :

P e r  100 lb.
58%  l ig h t  so d a  a sh , b u l k ..........................$1.05
5S% lig h t  so d a  a sh , p a p e r  ....................  1.20
58%  lig h t  so d a  a s h , b u r la p  ..................  1.23
58%  lig h t  so d a  a sh , b b l.............................  1.50
58%  e x t r a  l ig h t  so d a  a sh , b u lk .............  1.05
58%  e x t r a  l ig h t  so d a  a sh , b u r la p  . . . .  1.23
58%  e x t r a  l ig h t  so d a  a sh , b b l...............  1.60
58%  d en se  so d a  a sh , b u lk  ....................  1.10
5S% d en se  so d a  a s h  b u r l a p ....................  1.25
58%  d en se  so d a  a sh . b b l......................  1.50
76% c a u s tic  so d a , so lid , d r u m s .............  2.00
76%  c a u s tic  sod a , flake, d r u m s ........... 3.00
50%  c a u s tic  sod a , liquo r, s e lle r 's  ta n k

c a rs  .............................................................  2.25

While contract business in some 
chemicals is being written at current 
price levels, there is, in general, a 
tendency on the part of producers to 
hold orders to nearby deliveries, or to 
include provisions for price revisions if 
government regulations or money infla
tion make the business unprofitable.

The uncertainty regarding future

costs for producing chemicals is largely 
bound up in the provisions which the 
code will impose, and delay in getting 
the code into working shape is not hav
ing a beneficial effect on trading. Codes 
signed during the month included paint 
and varnish, fertilizer, and liquefied 
gas.

W hile demand for industrial alcohol 
for the year to date has been disap
pointing, there has been a material gain 
in shipments to the anti-freeze trade 
from October on. Methanol also has 
been moving freely, and it is reported 
that the plant of the Tioga Wood 
Products Co., at Morris, Pa., which has 
been closed for a long time, has been 
sold and again will be used to produce 
methanol and other wood distillation 
chemicals.

A hearing is scheduled at Jackson
ville on Nov. 20 on the proposed mar
keting agreement submitted to the AAA 
by the American Gum Farm ers Asso
ciation. In substance, the agreement 
proposes to stabilize production and 
sale of rosin and turpentine with a 
control committee in charge. Ship
ments will be on a quota basis, based 
on the amounts produced by the dif
ferent factors.

Domestic producers and importers of 
chemicals and related products have 
shown considerable interest in the pro
cedure as outlined for making com
plaints against imported materials. 
Under the NRA, the President may 
place an embargo on imports, license 
importers, or limit the volume of im
port shipments. This to apply only in 
cases where it is proved that the vol
ume of imports is increasing sufficiently 
to depress materials of domestic manu
facture or to endanger the maintenance 
of a code or agreement in a given 
industry.

I t is reported that the import division 
of AAA is now engaged in investigat
ing the effects of imports on domestic 
products and that vegetable oils and 
fats are included.

C oal-T ar C rudes: P ro d u c tio n  an d  Sales in  1932 an d  1931 and  P ercen tages of D ecrease in  P ro d u c tio n
Reported by U. S. Tariff Commission

1932-------------------------------- n ,-------------------------------- 193!-------------------------------- » Decrease in
T ar distilled................................................ Q uantity— 208,780,735 gal. Value— $9,376,998 —Figures not available— Production

in 1932
U nit U nit from 1931

Q uantity Value Value Production Q uantity Value Value Production P er Cent
T ar, gals....................................................... 222,305,219 $8,930,643 $0.040 303,812,046 273,164,573 $12,440,567 $0,046 450,856,090 32.6
Light oil and  derivatives—

Crude light oil, g a l ............................... 5,716,929 504,510 .088 75,967,346 8,739,202 710,106 .081 122,529.148 38.0
Benzene (except m otor benzol) gals. 1 1,907,550 2,147,946 . 180 11,441,665 14,267,081 2,209,839 .155 14,772,297 22.5
M otor benzol, gals................................ 34,136,464 4,024,907 .118 34,226,635 61,471,006 7,209,157 .117 61,960,025 44.8
Solvent n aph tha, g a ls .......................... 2,184,083 433,770 . 199 2,411,666 3,463,950 591.628 . 171 3,772,025 36. 1
O ther light oil products, including

toluene and xylene, ga ls .................. 12,453,155 2,961,603 .238 13,913,414 16,775,280 3,669.230 .219 18,024,689 22.8
N aphthalene, c ruae and refined, lb s . . . 12,979,103 164,334 .013 13,593,202 19,554.000 262,000 .013 20,934,000 35.1
Creosote oil, gals........................................ 60,200,632 5,594,405 .093 57,842.485 96,327,000 9,735,000 . 101 105,917,000 45.4
P itch  of ta r , to n s ........................................ 282,631 2,857,818 10. 111 337,038 *
O ther ta r  derivatives, g a ls...................... 6,401,674 672,864 . 105 8,514.966 *
Phenol, ga ls ................................................. 90,988 18.569 .204 100,064 110,352 29,783 .270 94.097 6 .3 t
T ar, refined, gals........................................ 102,628,027 8,404,232 .082 109,364,977 *

♦D ata for 1931 not available, 
flncrease.
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PRICE TRENDS- -CHEM. & MET.’S WEIGHTED INDEXES

A D E F IN IT E  trend toward higher 
prices for chemicals set in dur- 

" ing the last month. Contract 
prices for such important selections as 
soda ash, caustic soda, liquid chlorine, 
and bleaching powder were marked 
higher and the higher price levels are 
likely to last for the next year if they 
are not further advanced. These ad
vances are an indication that values are 
beginning to respond to the stimulus of 
higher production costs. Based on sup
ply and demand there was nothing in the 
trading put through during the last 
month to influence prices. The rise in 
quotations was dependent solely on the 
higher operation costs at producing 
plants. The upward swing was by no

Chem. & Met. Weighted 
Index of Chemical Prices

B a se  =  100 fo r  1027

T ill*  m o n th  ....................................... 8G.82
L a s t  m o n th  ......................................  86.05
N ovem ber, 1932 ............................. S4.61
N ovem ber, 1931   85.98

H ig h e r  p rice s  fo r  so d a  a sh , c a u s tic  
soda , ch lo rine , an d  tu rp e n tin e  hnd 
th e  effec t o f  m o v in g  th e  p rice  ind ex  
u p w a rd . A n h y d ro u s  a m m o n ia  w as 
a v a ila b le  a t  low er p rices. C o n tra c t 
p rice s fo r  b o ra x  a n d  p o ta sh  s a l ts  a re  
re p e a te d  a t  th e  1933 figure.

means general, but all the industry 
codes were not in effect, and in some 
cases consuming demand was not 
active enough to encourage price ad
vances.

The effect of processing taxes also is 
becoming apparent. For instance, corn 
oil regained some of its loss in price 
in recent trading, and textile and other 
consumers are now forced to pay more 
for supplies of starch and dextrine. 
Alcohol also will be affected by the
process tax on grains. The processing 
tax on corn went into effect on Nov. 5
and is based on a rate of 5c. a bu. for
the remainder of the month, but on
Dec. 1 it will be increased to 20c. a bu. 
In the meantime it is probable that 
compensatory taxes will be levied on 
products which are regarded as com
petitive with corn.

Progress is reported for the plan to 
stabilize the naval stores industry with 
tentative approval reported by the legal 
division of AAA. When the agreement 
becomes effective shipments will be 
made under an allotment control which 
should eliminate price-cutting competi
tion.

Leading soap manufacturers reduced 
prices for some of their finished prod
ucts during the last month. Retailers 
stocked up heavily some time ago and 
recent price concessions were given in 
order to hold up sales volume. It is

true that some soap ‘makers are well 
supplied with different low-priced raw 
materials, but replacement costs have 
been going up in the last two weeks 
and the finished products must ulti
mately be influenced in the same direc
tion.

The Department of Agriculture is
sued a report on Nov. 10 placing yield 
of flaxseed in 1933 at 7,451,000 bu. 
This represents the smallest crop since 
1919, and the yield per acre—4.2 bu.— 
was the smallest on record. This indi
cates that more dependence than usual 
must be placed on imported seed and 
with exchange and import duties to be 
considered there is not much hope for 
low-priced linseed oil for the next year.

Chem. & Met. Weighted 
Index of Prices for Oils 

and Fats
B a se  = 1 0 0  fo r  1927

T h is  m o n th  .........................................  53.1 !
L a s t  m o n th  ...................................... 53.07
N ovem ber, 1932 ............................  43.15
N ovem ber, 1931 ............................  50.99

V eg e tab le  o ils declined  in p rice 
e a r ly  in th e  period , b u t w ere  on a  
r is in g  sc a le  a t  th e  close, w ith  th e  
index  n u m b e r  s lig h tly  h ig h e r. E x 
ch an g e  h a s  been a  fa c to r  in s t r e n g th 
en in g  o ils fro m  fo re ig n  m a rk e ts .
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CURRENT
PRICES

The follow ing prices refer to round 
lots in the N ew  Y ork market. W here 
it is the trade custom to sell f.o.b. 
works, quotations are given on that 
basis and are so designated. Prices are 
corrected to Nov. 15.

Industrial Chemicals

Acetone, drum s, lb .........................
Acid, acetic, 28%, bbl., cw t-----

Glacial 99%. d ru m s ................
U. S. P . reagent, c’bya............
Boric, bbl., lb .............................
C itric, kegs, lb............................
Formic, bbl., lb ..........................
Gallic, tech., bbl., lb ................
Hydrofluoric 30% cArb., lb ...  
Latic, 44%, tech., light, bbl., lb.

22%, tech., light, bbl., l b . . 
M uriatic, 18° tanks, c w t . . .
N itric, 36°. carboys, lb .........
Oleum, tanks, >\ks.. to n .........
Oxalic, crystals, bbl., lb .........
Phosphoric, tech c’bys., lb. 
Sulphuric, 60°, tanks, to n . . .  
Sulphuric, 66°, tanks, to n .. . .
Tannic, tech., bbl., lb .............
T artaric, pow;d.. bbl., lb ...........
Tungstic, bbl., lb ........................

Alcohol, ethyl, 190 p ’f., bbl., gal.
Alcohol, Butyl, tanks, lb ................
Alcohol, Am yl...........................

From Pentane, tanks, l b . . 
D enatured, 190 p ro o f .. . .

No. 1 special dr., g a l . .
No. 5, 188 proof, dr., gal 

Alum, am m onia, lump, bbl., l b . .
Chrome, bbl., lb .........................
Potash, lump, bbl., lb ................

Aluminum sulphate, com., bags,
cw t...............................................

Iron free, bg., c w t........................
Aqua am monia, 26°, drum s lb.

tanks, 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., t o n . . . .

Chloride, bbl., to n ....................
N itrate, cask, lb ...........................

Blanc fixe, dry, bbl., lb ................
Bleaching powder, f.o.b., wks.,

drum s, cwt.....................................
Borax, grain, bags, t o n . . . . ___
Bromine, cs., lb ...............................
Calcium acetate, bags....................

Arsenate, dr., lb .. '. ....................
Carbide drum s, lb ......................
Chloride, fused, dr., wks., ton.

flake, dr., wks.. ton.
Phosphate, bbl., lb ................

Carbon bisulphide, drum s, l b . . .
Tetrachloride drum s, lb ...........

Chlorine, liquid, tanks, wks., lb.
Cylinders.......................................

C ohalt oxide, cans, lb ....................

C urrent Price

$0.10 - 
2.90 -  

1 0 . 0 2  -  
10.52 -  

.0 4 Î-  

.29  -  

. 1 1  -  

.60 -  

.07 -
•nf-.051- 

1 .0 0  -  
.05 -

18.50 
. 1 1 -  
.09 -

11.00 -
15.50 -  

.23 -  

.25 -
1.40 -  
2 .415- 

.095-,

$0.10* 
3. 15 

10.27 
10.77 

.05 
.31
.14 
.65 
• 07$ 
. 12 
.06 

1.10 
.051 

20.00 
. 11* . 10 

11.50

“ .‘35'
. 25| 

1.50

L ast M onth

$0.08* 
2.90 -  

10.02  -  
10.52 -  

. 041- 
.29 -  
. II - 
.60 -  
.07 -
. m -
. 05 j — 

1.00 - 
.05 -

18.50 - ,  
. II -  
.09 -11.00 -

15.50 -  
.23 -  
• 24J—

1.40 -  
2 .415- 

.095-

$0.09 
3. 15 

10.27 
10.77 

.05 

.31

. lié

.65
• 07J . 12 
.06

I . 10
• 05ł

.11* 

. 10 
11.50

L ast Y ear

.35

.25
1.50

$0.10 • 
2.65 • 
8.89 - 
9.64 

.04*- 
.29 - 
.10 
.50 ■ 
.06 - 
.11}- 
05*- 

1.00 - 
.05 -

18.50 - 
. 11 -  
.08*-

11.00 -
15.50 - 

.23  - 

.22  -
1.40 -  
2 .534-. 
.Ili-.

■$0. 11
• 2.90

• * 9! 89* 
■ .05

.31 

.11 

.55 

.07 

.12 

.06 
1. 10 

.05* 
20.10  . 12 

.09 
11.50

'• . ’ SS*
.23

1.50

.15 - .......... . 15 - .......... .182-

.33}-.......... . 333-.......... .343-..........

.34 - .......... .34 - .......... .381-

.03 - .04 .03 - .04 .03 - .04

.04}- .05 ■041- .05 .043- ,05

.03 - .04 .03 - .04 .03 - .04

1.25 -  1.40 1.25 -  1.40 1.25 -  I 40
1.90 -  2.00 1 . 9 0 - 2 .00 1 . 9 0 - 2 ,00
.02}- .03 .02J- .03 .021- .03
.02)- .02) • 02}— .02« .023- .02)
. 14 - 141 .15}- .151 .151- .151
.05 . .05 - . . .0 5 ) - ..

.08 - 12 .08 - 12 . 10 - 11
1.20 . 1.20 I . 025-.. 14!-....... . 144-....... . 1 6 -
.081- 10 .08}- . 10 .07 - 08
.04 - 041 .04 - 04} .04 - 041
. 14 - 144 .13 - 14 .09 - 10

56.50 -58.00 56.50 -58 00 56.50 -58.00
74.00 -75.00 61.50 -65 00 63.00 -65 00

. 081- 09 .07}- 073 .07 - 071

.031- 04 .033- 04 .033- 04

1.85 -  2 00 1.75 -  2 00 1.75 -  2 no
40.00 -45 00 40.00 -45 00 40.00 -45 00

.36 - 38 .36 - 38 .36 - 38
3.00 - . . 3.00 - . . 2.50 - . .

.07 - 08 .07 - 08 .055- 061

.05 - Ü6 .05 - 06 .05 - 06
17.50 - , . 17.50 - . . 18,00 - . .
19.50 - . . 19.50 - , . 21.00 - . .

.07}- 08 071- 08 .08 - 08}

.053- 06 .055- 06 .05 - 06
.05}- 06 .05}- 06 .061- 07
.0185-.. .011- . .0 1 } -..
.053- üb .051- 06 .05 - 06

1.15 -  1. 25 1.15 -  1. 25 1. 25 -  1 35

Copperas, bgs., f.o.b. wks., ton .
Copper carbonate, bbl., lb ...........

Cyanide, tech., bbl., lb ...........
Sulphate, bbl., cw t....................

Cream of ta rta r, bbl., lb ................
D iethylene glycol, dr., lb ...........
Epsom salt, dom., tech., bbl., cwt.

Imp., tech., bags, cw t................
E thyl acetate, drum s, lb ................
Formaldehyde, 40%, bbl., l b . . . .
Furfural, dr., contract, lb ...........
Fusel oil, crude, drums, gal.........

Refined, dr., g a l.........................
Glaubers salt, bags, cw t................
Glycerine, c.p., drum s, extra, lb 
Lead:

White, basic carbonate, dry
casks, lb . ....................................

W hite, basic sulphate, sck., lb.
Red, dry, sck., lb .........................

Lead acetate, white crys., bbl., lb. 
Lead arsenate, powd., bbl., l b . .
Lime, chem., bulk, to n ..................
Litharge, pwd., csk, lb ..................
Lithophone, bags, lb  .............
Magnesium carb., tech., bags, lb.
Methanol, 95%, tanks, ga l...........

97%, tanks, ga l.......................
Synthetic, tanks, ga l..................

Nickel salt, double, bbl., lb .........
Orange mineral, csk., lb ................
Phosphorus, red, cases, l b . ...........

Yellow, cases, lb .........................
Potassium bichromate, casks, lb. 

C arbonate,80-85% ,calc. csk.,1b
Chlorate, powd., lb ....................
Hydroxide (c’stic potash) dr., lb.
M uriate, 80% bgs., to n ...........
N itrate, bbl., lb ...........................
Perm anganate, 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, cw t...................................
Dense, bags, c w t . . . ................

Soda, caustic, 76%, solid, drum s.
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 .........................
H yposulphite, bbl., lb ................
M etasilicate, bbl., cw t................
N itra te , bags, cw t..................
N itrite, casks, l b ....................
Phosphate, dibasic, bbl., l b . . .
Prussiate. yel. drum s, lb ...........
Silicate (40° dr.) wks. c w t . . . .  
Sulphide, fused, 60-62%, dr., lb.
Sulphite, cyrs., bbl., lb ...........

Sulphur, crude a t  mine, bulk, ton
Chloride, dr., lb ...........................
Dioxide, cyl., lb ...........................
Flour, bag. c w t.............................

T in  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, l b . . . .  
Sulphate, bbl., cw t....................

Current Price Last Month Last Year

14.00 - 
. 08J- 
.39 - 

3 .75  -  
. 18 - 
. 14 - 

2. 10 - 
2 . 0 0  -  

.08*- 

.06 - 

. 10 - 

.75  - 
1.25 - 1.00 - 

.10*-

.06*- 

.06  - 

.07J- 

.10*- 

. 10 - 
8 .50  - 

.06Î- 

.04*- 

.06  - 

.33 - 

.34 -

:?5‘

.28 

.071 

.07  •

. 081 

.071 
37.15 

.05* 

.17} 

.16  ■ 

.041- 
1.00 ■ 

13.00 ■

1.23 ■ 
1.25 •

15.00 
. 16 
.44 

4.00 
.185 
.16 

2.15 
2 . 10

.07

.171

1.30
1.10

. 101

.05

.061

-  .121
.46
.32
.08
.07}
.08!
.071

.06 

. 18 

.17 

.05 
1.05 

15.00

2.60 -  3.00 
.04 J— .05 

1.85 -  2.00 
.05 -  .055

14.00 -1 6 .0 0  
. 0 3 -  .04
,0 5 i -  .07)

12.00 -1 4 .7 5  
.151 - .16
.0 7 J -  .08

2.40 -  2.50 
3 .25  -  3.40
1 .295 -...........
.071 - .08
.0 2 1 - .023 
•111- .12 
. 7 0 -  .75
.02}- .031
.02}- .02}

18.00 - ............
.03} - .04
.061 - .07

1.55 -  3.00
.52  - ...........
.40  - ...........
.0 5 ł -  .06
.0 9 1 - .11 
. 3 8 -  .42
.07  -  .07}
.0 5 } -...........
.0 5 1 -...........

3 .00  -  3.25

14.00 -1 5 .0 0  
.08} - .16 
.39 -  .44

3.75 -  4 .00 
.175 - .18 
. 14 -  .16

2. 10 -  2.15 
2.00 -  2.10

.081-..........

. 0 6 -  .07

. 10 -  . 171

.75 -  . . . .  
1.25 -  1.30 
1.00 -  1.10 
.10}- .101

.061-..........

.06 - ..........

.08 - ..........

.103- .11 

. 1 0 -  .13
8.50 - ..........

.07 - ..........

.041- -05

.06 -  .06}

.33 - ..........

.34 - ..........

.351-..........

. 12 -  12}

.1 0 1 -...........

.45 -  .46

. 2 8 -  .32

.07 )- .08

.06J- .07

.08}- .08) 

.07}- ,07¡
37.15 - ..........

.05}- .06

.171- .18

.161- .17

.041- .05

. 9 0 -  .95
13.00 -15.00

1.20 -. 
I.2 2 1 -.

2 .50 -  
.04} - 

1.85 -  
.05 -

14.00 -  
.03 -  
.0 5 ) -

12.00 - 
-151- 
.071-

2 .40  -  
3 .25 -  
I .295- 

.07}- 

. 02- 

.11} - 

.70 -  

.02}- 

.02} 
18.00 -  

.03}- 

.061- 
1.55 -  
.5 0  -  
.35} - 
.0 5 !-  
.091- 
.38 -  
.07  -  
.055- 
.051 - 

3.00 -

2.75 
.05 

2.00  
.053 

16.00 
.04 
.07) 

14.75 
. 16 
.08 

2.50 
3.40

' ' : ó8 
.023  
.12  
.75 
.03  
,02j
.04
.07

3.00

.06

.11

.42

.07}

3.25

13.00 -1 4 .0 0  
. 0 7 -  .16
. 3 9 -  .44

3.00  -  3.25 
. 1 7 -  .17}
.14 -  .16

1.70 -  2.00 
1 . 1 5 -  1.25

.10 - ...........

. 0 6 -  .07

. 1 0 -  .171
1.10 -  1.20 
1.80 -  1.90
1.00 -  1.10 
.10}- .101

.0 6 1 -...........

.06 - ...........

. 0 6 ) - ...........

. 10 -  .11

. 1 0 -  .14
8.50 - ...........

.0 5 ) - ...........

.041 - .05

.05}- .06

.33 - ...........

.34 - ...........

.3 5 1 -...........

.1 0 1 - .11

.0 9 } -...........

.42 -  .44

. 2 8 -  .32

.08  -  .081

.05 -  .06

.08  -  .08}

.06}- .06)
37. 15 - ...........

.0 5 1 - .06

. 1 6 -  .16}

.1 8 1 - .19

.0 4 1 - .05

. 9 0 -  .95
13.00 -1 5 .0 0

1.15 - .  
1 .17}-.

2.50 -  2.75 
.05 -  .051

1.85 -  2.00 
.05 -  .06

14.00 -1 6 .0 0  
.0 3 ) -  .04
.0 5 ) -  .071

12.00 -1 4 .0 0  
.15} - .16 
■07j- .08

2.40 -  2.50 
3.60 -  .*.75
1 .245 -...........

.07} - .08
.0255 -  .0275 

.111 - .12 

.70 -  .75

.0 2 1 - .03

.03 -  .03}
18.00 - ............

.0 3 1 - .04

.0 6 ) -  .07
1.55 -  3.00
.2 7 } - ...........
.2 4  - ...........
.0 6 } - .061 
.1 0 1 - .11 
.41 -  .42
.04}- .05
-0 5 1 -...........
.0 5 1 - ...........

3.00 -  3.25

Oils and Fats

Caator oil, No. 3, bbl., lb ................
Chinawood oil, bbl., lb ..................
Coconut oil, Ceylon, tanka, N . Y.

lb..................................... .................
Corn oil crude, tanka, (f.o.b.

mill), lb ........................................
Cottonaeed oil, crude (f.o.b. m ill),

tanka, lb ..........................................
Linseed oil, raw  car lots, bbl., lb..
Palm , Lagoa, casks, l b .    ...........
Palm  Kernel, bbl., lb ....................
Peanu t oil, crude, tanka (mill), lb. 
Ilapeaeed oil, renned, bbl., g a l . .
Soya bean, tank , lb .........................
Sulphur (olive foots), bbl., l b . . . .  
Cod, Newfoundland, bbl., p a l . . 
M enhaden, light pressed, bbl., lbl 

C rude,tanka (f.o.b.factory),gal.
Grease, yellow, looae, lb ................
Oleo stearine, lb................................
Red oil, distilled, d.p. bbl., lb ......
Tallow, extra, loose, lb ................

C urrent Price L ast M onth

J 0 .0 9 ) - Î 0 .10 
.08  - ...........

.0 3 1 -, 

.04  - .

.0 3 1 - . .........

.0 9 7 - ...........

.04 - ...........

.04 - ...........

.0 3 1 -.........

. 4 2 -  .43
.0 6 } - ...........
.0 6 } - ...........
. 3 3 -  .35
.0 5 3 - ...........
. 13 - ...........
. 0 2 } -.............
.0 5 1 - ...........
.061-........
.03  - ...........

50 051-JO .10 
.0 7 } - ...........

.03 - ...........

.0 4 ) - .

• 0 3 ¡ - .......... 101-......
.0 4 } - .........
.04  - .........
.04  - .........
.50  -  
.07 - .
.06 
.31 -  
.053 -.
.17 - ,  
. 0 2 1 -,
■ 05}-. 
.0 6 } -. . 
.0 3 } - . .

.52

.32

L ast Year

Î0 .0 9 1 -J0 . 10 
• 0 5 f - ...........

.0 3 } - ...........

■03}-............

.03  - ...........

.0 6 7 - ...........

.0 3 ) - .........

.0 4 '.-_____

.0 3 1 -...........

. 3 3 -  .34

:¡>4í - : : . : . .  
.21 -  .26
.0 4 1 -...........
.0 9 1 -...........
. 021 - ..............
.0 5 } - ...........
.0 6 1 - ...........
.0 2 ) - ...........
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Coal-Tar Products
C urrent Price L ast M onth Last Year

Alpha-naphthol, crude, bb!., !b .. 
Refined, bbl., Ib ...........................

$0.60 -$0 65 $0.60 -$ 0 .6 5 $0.60 -$ 0 .6 2
.80 - 85 .80 - 85 .80 - .85

Alpha-naphthylam ine, bbl.. lb . . .32 - 34 .32 - .34 .32 - 34
Aniline oil, drum s, extra, l b . . . . . 14}- 15 .14}- 15 .14}- 15
Aniline Balts, bbl., lb.............. .24 - 25 .24 - .25 .24 - 52
Benzaldebyde, U .S.P., dr., l b . . . . 1. 10 -  1 25 1 . 1 0 -  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., lb . . . . .30 - 35 .30 - 3b .30 - 35
Benzol, 90%, tanka, works, gal. . .22 - 23 .22 - 23 .20 - 21
Beta-naphtuol, tech., dram a, lb. . .22 - 24 .22 - 24 .22 - 24
Creaol. U. S. P., dr., lb .................. .10}- 11 .10}- 11 .105- II
Creaylic acid, 97%, dr., wka., gal. .45 - 46 .45 - 46 .49 - 52
Dietnylaniline, dr., lb .................... .55 - 58 .55 - 58 .55 - 58
Dinitrophenol, bbl., lb ................... .29 - 30 .29 - 30 .29 - 30
Dinitrotoluen, bbl. lb.................... . 16 - 17 . 16 - 17 . 16 - 17
Dip oH 25% dr., gal............... .23 - 25 .23 - 25 .23 - 25
Diphenylamine, bbl., lb__ . . . . . .38 - 40 .38 - 40 .38 - 40
H-acid, bbl., lb ................................. .65 - 70 .65 - 70 .65 - ;o
N aphthalene, flake, bbl., lb ......... .06  - 07 .06  - 07 .031- 04}
Nitrobenzene, dr., lb ...................... .08}- 09 .08}- 09 .08}- 10
Para-nitraniline, bbl., lb ............... .51 - 55 .51 - 55 .51 - 55
Phenol, U.S.P., dram a, Ib............. .141- 15 • 14 i— 15 .141- 15
Picric acid, bbl., lb .......................... .30 - 40 .30 - 40 .30 - 4Ü
Pyridine, dr., gal.............................. .90 - 95 90 - 95 1. 50 -  1 80
R-salt, bbl., lb .................................. .40 - 44 .40 - 44 .40 - 44
Reaorcinal, tech., kegs, lb ............. .65 - 70 .65 - 70 .65 - 70
Salicylic acid, tech., bbl., lb ........
Solvent naphtha, w.w., tanks, gal. 
Tolidine, bbl., lb ..............................

.40 -

.26
42 .40 -  

.26 - . .
42 .33 -  

.26  - . .
35

.88 -  

.30
90 .88 -  

.30 - . .
90 .86 -  

.30
88

Xylene, com., tanka, ga l............... .26 - . . .26 .26  - . .

Miscellaneous

B arytes, rrd ., white, bbl., t o n . . .
Casein, tech., bbl., lb .......................
C hina clay, dom., f.o.b. mine, ton 
D ir  colora:

Carbon gas, black (wka.), l b . . .
Prussian blue, bbl., lb ...............
U ltrainine blue, bbl., lb .............
Chrome green, bbl., lb ...............
Carm ine red. tina, lb ..................
Para  toner, lb ...............................
Vermilion, Englieh, bbl., lb ......
Chrome yellow, C. P., bbl., lb. 

Feldspar, No. 1 (f.o.b. N .C .), ton 
G raphite, Ceylon, lump, bbl., lb. 
Gum copal Congo, bags, l b . . . . .  .

Manila, baps, lb  . .........
P am ar. B atavia, caaes, lb.........
Kauri No. I cases, lb ..................

Kieselguhr (f.o.b. N .Y .), to n . . .
M agnesite, calc, to n .......................
Pumice atone, lump, bbl., l b . . . .

Im ported, caaka, lb ....................
Rosin, II., bb l...................................
Turpentine, gal................................
Shellac, orange, fine, bags, lb . . . .  

Bleached, bonedry, bags, l b . . .
T. N. baga, lb ...............................

Soapstone (f.o.b. V t.), baga, ton 
Talc. 200 mesh (f.o.b. Vt.), t o n . .

300 mesh (f.o.b Ga.), to n ___
225 mesh (f.o.b. N. Y .), to n ..

Wax. Bayberry_, bbl., lb ..................
Bceawax, ref., light, lb ....................

Candelilla, bags, lb .....................
C arnuba, No. I , baga, lb ...............
Parafline, crude

105-110 m .p., lb ...........................

C urren t Price L ast M onth L ast Year

$22.00-$25 00 
.12} - .13

8 . 0 0  - 2 0 . 0 0

.02}- .20 

. 3 5 -  .36

. 0 6 -  .32

. 2 6 -  .27
3.65 -  3.75 

. 8 0 -  .85
1.35 -  1.40 

. 1 5 -  .15}
6.50 -  7.50 

.07 -  .08}

.08  -  .09

. 0 9 -  .10

. 1 5 -  .15} 

. 2 0 -  .25
50.00 -5 5 .0 0
50.00 - ...........

.05 -  .07

.03 -  .40
5 .15 - ...........

.4 8 } - ............

. 2 4 -  .25

. 2 4 -  .25

.13 -  .14
10.00 -12.00 
8.00 -  8 .50
7.50 -1 0 .0 0  

13.75 - . . . .
. 15 -  .16 
. 2 2 -  .27
.09 -  .09}
. 2 7 -  .29

.04  - ............

$22.00-$25.00 
. 14 -  .15

8 .DO -20 .00

.02 

.35 ■ 

.06 • 

.26 ■ 
3.65 • 

.80 • 
1.35 ■ 

.15 ■
6.50 ■ 

.07 ■ 

.08  ■ 

.09 ■ 

.15 ■ 

.20 ■
50.00
50.00 • 

.05 ■ 

.03
5.05 • 

.46} 

.24 ■ 

.24 

. 13 ■
1 0 .0 0  • 
8.00 ■
7.50 ■

13.75 ■
.15 • 
.22 ■ 
.09 • 
.27 ■

•  .20
■ .36
■ .32
■ .27
- 3.75
■ .85 
• 1 .4 0

.15}
■ 7.50
■ .08}
■ .09
■ . 10
• -15}
- .25 
■55.00

-"ios'
- .40

.25 

.25 
- . 14 
12.00 
8.50 

10.00

"!Í6
.27
.091
.29

$22.00-$25.00 
.0 6 -  .10} 

8.00 -20.00
. 02J- 
.35 - 
.06 - 
.27 -

3.90 - 
.75 -

1.25 - 
. 16 -

6.50 - 
.07 - 
.06  - 
. 16 - 
. 16 - 
.45 -

50.00 -
40.00 - 

.05 - 

.03 -
3 .90  - 

.45J- 

.20 - 

.18 - 

.10}-
10.00 -
8.00 -
7.50 -

13.75 -
. 16 - 
.20  - 
. 12 - 
.26  -

.20

.36

.32

.30
4.50 

.80
1.50

. 16}
7.50 

.08} 

.08

. 17 

.16} 

.48 
55.00

' ” .07 '
.35

.25 

. 19 

.11} 
12.00 
8.50 

11.00
■ ■ ; 20 

.30

.04 - .................... 031- .031

Price Changes During Month
A d v a n c e d  

Soda ash 
Caustic soda 
Chlorine 
T artaric acid 
Turpentine 
R081&
Bleaching powder 
Tin salts

D e c l i n e d  
Ammonia, anhydrous 
Red lead 
Litharge

Ferro-Alloys

C urrent Price L ast M onth Last Year

Ferrotitanium , 15-18% ,to n ............
Ferromanganese, 78-82% , t o n . . . .
Ferrochrom e, 65-70% ......................
Spiegeleisen, 19-21% to n .................
Ferroailiaon, 14-17%, ton .................
Ferrotungsten, 70-80%, lb . . . . . . .
Ferrovanadium , 30-40%, lb ............

$200.00- 
8 2 .0 0 - ..  . .

.0 9 } - . . . .  
2 7 .DO-
3 1 .0 0 -.........

1 .05- 1.20 
2 .6 0 - 2.80

$200.00-
8 2 .0 0 -.........

.09}-
27.00 - ......
31 .00- , 

.95- 1.00
2 .6 0 - 2.80

$200.00- . . . .
6 8 .0 0 -.........

. 10-
25.00-
3 1 .0 0 - . . . .  

1 .00- 1.10 
3 .0 5 - 3.40

Non-Ferrous Metals
C urrent Price L ast M onth L ast Year

$ 0 .0 8 } -........... $0 .0 8 * -........... $0 .0 5 }-.........
.229--........... .2 2 9 -........... .2 2 9 -...........

Antimony, Chin, and Jap., l b .........
Nickel 99% l b .................................

.0 7 2 - ........... .07 - ........... .0 5 5 -...........

.35 - ........... .35 - ........... .35 - ...........

.28 - ........... .28 - ........... .28 - ...........

.55 - ........... .4 8 } - ........... .2 3 6 -...........

.0 4 3 - ........... .045 - ......... .0 3 1 5 -.........

.0 4 8 5 -......... .0 5 1 2 -......... .037 -

.45 - ........... .3 9 1 - ........... .27 - ...........

.55 - ........... . 55 - ........... .55 - ...........
1. 20 - ........... !.2 0  - ........... .85 - ...........
2.50 - ........... 2.50 - ........... 2 .50 - ...........

.32 - ........... .32  - ........... .30 - ...........
Platinum , ref., o r................................ 36 00 - ........... 36.00 - ........... 33.00 - ...........

21.00 - ........... 21.00 -  ___ 18.00 -  19.00
66.00 - ........... 66.00 ~ ........... 49.00 - ...........

Tungsten powder, lb ............‘............ 1.25 - ........... 1.25 - ........... 1.45 - ...........

Ores and Semi-finished Products
Current Price Laj>t M onth L ast Year

Bauxite, crushed, wks., to n .............
Chrom e ore, c .i.f. ports, to n .........

$6.50 -$8 .25  
16.00 -20 .00
2.25 - ...........

17.25 -2 0 .0 0

. 19 - ...........

$6.50 -$ 8 .2 5  
16.00 -2 0 .0 0
2.25 - ...........

17.25 -2 0 .0 0

. 1 9 -  . . .

.45 - ...........

$6.50 -$8 .25  
17.00 -2 0 .0 0  
3.25 -  3.75 

17.25 -20 .00

.23 - ...........

Fluorspar, gravel, f.o.b. 11 . , t o n . ..  
Manganese ore, 50% M n., c.i.f.

M olybdenite. 85% M oSj per lb.
MoSj, N. Y ., lb ...............................

M onazite, 6% of ThOt, to n . . , . . . . .  
Pyrites, Span, fines, c.i.f., u n it—  
Rutile, 94-96% TiOj, lb ....................

.45 - ........... .45 - ...........
60.00 -  . . 60.00 - ........... 60.00 - ...........

. 13 - .13 - ........... .13 - ...........

.10 -  .11 

12.00 - ...........

.10 -  .11 

12.00 - ...........

. 1 0 -  .11 

10.00 -1 0 .5 0
Tungsten, scheelite, 60% WO3 

and over, u n it ..................................

S t e e l  a n d  T u b e s , I n c . ,  C leve land , Ohio, 
h a s  t r a n s f e r re d  A. V. G rove from  C leve land  
to  h a n d le  th e  s a le s  d e p a r tm e n t o f th e  C hi
cag o  d is tr ic t. J .  F . K ee le r  is now  sa le s  
e n g in e e r  o f th e  co m p an y  w ith  h e a d q u a r te r s  
a t  C leveland .

A l l o y  P r o d u c t s  C o r p ., W a u k e sh a , W is., 
h a s  a p p o in ted  th e  fo llow ing  new  re p re se n 
ta t iv e s  : H . P .  M acG regor, R a ilw a y  E x 
c h a n g e  B ldg., S t. L ouis , fo r  M issouri, n o r th 
e rn  Illin o is  an d  so u th e rn  K a n s a s ;  W . P . 
N o rto n , 5500 E u c lid  A ve., C leve land , fo r 
n o r th e rn  O hio a n d  w e s te rn  N ew  Y o rk ; 
E . W . B u seh m an , 626 B ro ad w ay , C incin 
n a ti , fo r  so u th e rn  O hio, K en tu ck y , a n d  p a r ts  
o f  In d ia n a , V irg in ia , a n d  T ennessee .

T. S h r i v e r  & Co., H a rr is o n , N. J ., h a s  
a p p o in te d  T he M e rrill Co., 34 3 S ansom e 
St., S an  F ra n c isc o , C a lif., a s  sa le s  re p re 
se n ta t iv e s  in th e  R o ck y  M o u n ta in  a n d  P a 
cific C o a st a re a s .

INDUSTRIAL NOTES

N o r t h e r n  E q u i p m e n t  Co., E rie , P a ., a n 
n o u n ces th e  a p p o in tm e n t o f th e  C. J . G as- 
k e ll Co. a s  i ts  re p re se n ta t iv e  in  M em phis, 
T enn .

A m e r i c a n  C y a n a m i d  Co., N ew  Y ork , h a s  
ac q u ire d  th e  F i l t r a t io n  E q u ip m e n t Corp. 
w h ich  ow ns th e  L a u g h lin  e q u ip m en t an d  
p ro cess  o f se w ag e  tre a tm e n t.

T h e  D u r i r o n  Co., D ay to n , Ohio, h a s  
m itde D. A u g sb u rg e r  m a n a g e r  o f its  B oston  
office. H e su cceed s E. D. B ra u n s  w ho  h a s  
been  t r a n s f e r re d  to  P h ila d e lp h ia .

T h e  B i.a w -K n o x  Co., P i t ts b u rg h , P a ., 
h a s  in s ta lle d  a  c o p p e rsm ith in g  sh o p  a t  its  
p la n t  in B law n o x , P a ., a n d  w ill ta k e  u p  th e  
fa b r ic a tio n  o f copper eq u ipm en t.

P angborn  Corp., H a g e rs to w n , M d.. a n 
no u n ces th e  a p p o in tm e n t o f R a lp h  M. T re n t  
a s  sa le s  en g in e e r  fo r  th e  P i t ts b u rg h  t e r r i 

to ry . H is  h e a d q u a r te r s  a r e  a t  604 C h am b er 
o f C om m erce B ldg., P i t tsb u rg h , P a .

T h e  B a k e r  C a s t o r  O il  Co., N ew  Y ork, 
h a s  developed a  new  se rie s  o f c a s to r  oil 
d e r iv a tiv e s  w h ich  a re  h ig h  b o ilin g  a lk y l 
r ic in o le a te s .

N o r t h e r n  P u m p  Co., M inneapolis , M inn., 
h a s  e lec ted  H u g h  L. R u sch  v ic e -p re s id e n t 
of th e  co m p an y  a n d  a p p o in ted  h im  e a s te rn  
•sales m a n a g e r  w ith  h e a d q u a r te r s  in  th e  
C h ry s le r  B ldg ., N ew  Y ork  C ity .

R a y m o n d  B r o s . Im p a c t P u lv e r iz e r  Co., 
a n n o u n ces  th e  o rg a n iz a tio n  o f a  m e ta l
lu rg ic a l d iv ision  fo r  su p p ly in g  a  fu ll line of 
co a l p u lv eriz in g , t r a n s p o r t in g  an d  b u rn in g  
e q u ip m en t fo r  com p le te  pow dered  fu e l in 
s ta lla tio n s . T h is  new  d e p a r tm e n t is u n d e r  
th e  d irec tio n  o f C. F . H e r in g to n  w ith  h e a d 
q u a r te r s  a t  th e  C h icago  office o f th e  
com pany .
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NEW
CONSTRUCTION

W h ere P lants A re B ein g  B u ilt  in  Process Industries

.---------This M onth--------- . .— Cum ulative to D ate— .
Proposed

Work Contracts
- Proposed 

W ork C ontracts
and Bids Awarded and Bids Awarded

New E n g land ......... $50,000 $504,000 $215,000
M iddle A tla n tic .. . $763,000 570,000 7,784,000 4,756,000
S outhern ................. 163,000 85,000 12,284,000 7,248,000
M iddle W est.......... 25,000 68,000 1.625,000 1,089,000
W est of Mississippi 995,000 63,000 14,459,000 14,155,000
Far W est................. 190,000 4,780,000 2,844,000
C anada.................... 913,000 2,540,000 6,466,000 2,899,000

T o ta l.................... $3,049,000 $3,376,000 $47,902,000 $33,206,000

P R O P O S E D  W O R K  
B I D S  A S K E D

A m m unition  D epot— U. S. G overnm ent. 8 th  
Corp9 A rea. F o r t Sam  H ouston . Tex., acquired
1.370 acres a t  Cam p Stanley  M ilita ry  R eserva
tion  fo r am m unition  a re a  a t  San A ntonio A r
senal. to  include am m unition  depots, m agazines, 
s torehouses, e tc . E s tim a ted  cost $900 ,000 .

P ow der F ac to ry — U. S. G overnm ent, B ureau  
Y ards & Docks. W ashington . D. C., is having: 
p lans p repared  io r  2 story , b rick , pow der fa c 
to ry  a t  Ind ian  Head, M d. E s tim a ted  cost 
$75 ,000.

B y-Products P la n t— L em ieux  C harcoal Co., 
L td .. W eedon, Que.. p lans th e  c o n stru c tio n  of 
a  p la n t fo r d is tilla tio n  o f wood and  m an u fa c 
tu re  o f by-products.

Chem ical P la n t— P o r t H ardy  P u lp  & P ap er 
Co., L td ., P o r t H ardy. B. C., p lans th e  construc 
tion  o f a  wood d is tilla tio n  and  chem ical p lan t. 
E stim a ted  cost $225 ,000 .

Chem ical P la n t —  R ostrom  Chem ical Co., 
W oodstock, O nt., T hom as R ostrom , M gr., p lans 
to estab lish  a  chem ical p lan t. E s tim a ted  cost 
$40,000.

Clay P ro d u cts  P lan t— O ntario  Clay P ro d u cts  
Syndicate, J .  D. G ran t, M gr.. O shaw a. Ont., 
m a n u fa c tu re r of tile , fire b rick , and  fire clay 
products , p lans to e stab lish  a  p la n t here.

C oncen trato r P la n t —  T h e  B onanza Concen- 
tra c to r  Co.. 1438 Beechwood D rive. Los A nge
les. Calif., h a s  p u rchased  a s ite  a t  Pico and 
Soto S ts., L os Angeles, and  p lans th e  con
s tru c tio n  o f a  1 story , 195x200 f t .  co n cen tra to r 
p la n t (new  type gold ore d ry  co n cen tra to r.) E s 
tim ated  cost $45,000.

C oncen trato r— N oranda M ines, L td .. N oranda, 
Que., p lans to  increase  capacity  of co ncen tra to r 
a t  m ines from  2.000 to 3 .000 tons per day. 
New equ ipm ent w ill be requ ired  to increase  p e r
centage of recovery  of gold. E s tim a ted  cost 
$500 ,000 . E . H ib b ert is co nsu lting  engineer.

P h o sp h a te  M ill —  Idaho  P h o sp h a te  M ining 
Co., San F rancisco . C alif., F red  S. Irv in , Pres., 
p lans the  construction  of a  pho sp h ate  fe rtilize r 
m ill on its  p ro p erty  a t  P a ris , Idaho . E s tim a ted  
cost $20,000.

F ac to ry — T he New Process Co., W arren , P a., 
p lans to  rebu ild  its  fac to ry  destroyed by fire. 
E stim ated  cost $500 ,000 .

Gas P lan t— City, C herry vale. Kan., defeated 
bond election to co n stru c t m unic ipa l gas p lan t. 
E s tim a ted  cost $80 ,000 .

L ab o ra to ry — F edera l Em ergency A d m in is tra 
tion  of P ub lic  W orks. W ash ing ton , D. C., h a s  
announced an  a llo tm en t o f $14 ,500  to com plete 
the  R ocky M oun tain  S po tted  F ever L ab o ra to ry  a t 
H am ilton , M ont.

L ab o ra to ry  B uilding— U. S. G overnm ent, Con
s tru c tin g  Q u arte rm aste r D ept.. P o r t M onm outh , 
N. J ., is h av in g  p lans p repared  fo r th e  con
s tru c tio n  of a 3 s to ry  lab o ra to ry  bu ild ing  fo r 
th e  S ignal Corps. E s tim a ted  cost $100 ,000 .

L ab o ra to ry — V ancouver School B oard, Me
m orial H all, V ancouver, W ash., p lans th e  con
s tru c tio n  o f an  add ition  to th e  h igh  school 
bu ild ing , to  include a lab o ra to ry . W. H. H ig
gins, T e rm inal Sales B ldg.. P o rtlan d . Ore.. and 
D. J .  S tew art, Sea ttle , W ash., a re  a rch itec ts .

Oil Refinery —  P en n sy lv an ia  R efining Co., 
T itu sv ille , P a ., p lans to  extend its  refinery, on 
Brow n St. E s tim a te d  cost $28 ,000.

Oil R efinery —  P ie rce  P e tro leum  Corp., 
Tam pico, Mex., and  45 N assau  St.. New Y ork. 
N. Y., p lans to reco n stru c t refineries a t 
Tam pico and  on so u th  b ank  o f riv e r opposite  
Tam pico, recently  dam aged by  h u rr ican e . S u r
veys now  being  m ade to determ ine ex ten t of 
dam age and  n a tu re  -o f reconstruction  w ork . 
E s tim a ted  cost to  exceed $100,000.

Oil Refinery— R oosevelt Oil Co., M t. P leasan t. 
M ich., p lans to replace 25  steel s to rage  tan k s  
a t its  refinery  recen tly  destroyed by  fire.

Oil R efinery— V ictory  Oil Co.. Guy L . Deems. 
Pres.. 738 P erdido St., New O rleans, L a., is 
hav ing  p lans p repared  fo r  a chem ical research  
labo ra to ry , includ ing  processing  and pack ing  
equipm ent, in S t. B ernard  P a rish . E stim ated  
cost $75 ,000 .

Refinery E quipm ent— W entw orth  Refineries, 
L td .. B u rling ton  S t., H am ilton , Ont., a re  in te r
ested in prices of refin ing  stills , s to rage  tanks, 
c en trifu g a l pum ps and  boiler, fo r new  p lan t.

Oil Refinery— W hite  P e tro leum  & Refining 
Co.. R .F .D . 4. C am bridge Springs. P a ., p lans to 
en large its  refinery  in H ickory  Town Rd.. A lle
gheny T ow nsh ip , V enango Co. E stim a ted  cost 
to  exceed $28 ,000.

R ayon M ill— T h e  B lue R idge R ayon M ills. 
A ltav is ta . V a., rep resen ted  by  Spencer Love. 
B urling ton , N. C., p lan  the  construction  of 
add itions to th e ir  m ills, including the  in s ta lla 
tion  o f 830 looms.

Rayon M ill— C anadian Celanese Co.. L td ., 405 
Bay St.. T oron to , Ont.. p lans add itions and 
extensions to its  m ill. E s tim a ted  cost exceeds 
$28,000.

Rayon Mill— S ou thern  S ilk  M ills. G reens
boro, N. C.. p lans th e  c o n stru c tio n  o f a  silk  
and rayon m ill a t K ernersville , N. C. E s ti
m ated  cost $30 ,000.

Silk  M ill— W ardi Silk M ills. 14 E a s t 33rd  
St.. New Y ork, N . Y., and  338  M ountain  Rd.. 
Union City. N . J .. has acquired  the  p la n t of 
the  Seidm an B raid  & F a b ric  Co.. H untsv ille , 
A la., and w ill equip  sam e fo r th e  m an u fa c tu re  
of silk  underw ear. E stim a ted  cost, includ ing  
equipm ent, $28 ,000 .

T annery— A. D avis & Son. 407 R ideau  St.. 
K ingston. Ont.. p lans th e  c o n struction  o f a 3 
sto ry . 50x200 f t. tannery . E s tim a ted  cost $60.- 
000. M argeson & B abcock. 210 D undas S t. W ., 
T oronto , a re  engineers.

V arn ish  W orks— W. P . F u lle r Co.. 301 M is
sion St.. San F ranc isco , Calif., p lans to rebu ild  
its  p la n t recently  destroyed by fire. E stim a ted  
cost $125 ,000 .

Wood P roducts  P la n t— P rov incial Wood P ro d 
u c ts . L td .. S t. N icholas St., M ontreal, Que., 
p lans the  construction  o f a  p la n t fo r the  m an u 
fac tu re  of wood p roducts .

C O N T R A C T S  A W A R D E D

Chem ical P la n t —  C hem ical P igm en ts Co., 
P ennsy lvan ia  R .R . tra ck s  and  St. H elena Ave., 
B altim ore, M d., aw arded c o n trac t fo r 1 sto ry , 
70x80  f t. add ition  to  p la n t to P rice  C onstruc
tion  Co., M ary land  T ru s t Bldg., B altim ore.

Cooperage W orks— N ationa l P ressu re  Cooper 
Co.. 1515 Bale St., E a u  Claire, W is., aw arded con
tra c t fo r fa c to ry  to Olson & W alker, 304 
B arstow  St., E a u  C laire. E s tim a ted  cost 
$40 ,000.

F a c to ry — A lum inum  Specia lly  Co.. 1 7 th  and 
W oolw er Sts.. M anitow oc. W is.. aw arded  con
tra c t fo r 1 sto ry , 40x60  f t .  fac to ry , to K asper 
C onstruction  Co., 4 N o rth  8 th  St., M anitow oc.

F ac to ry — John  A. L an g  & Sons L ea th e r Co.. 
231 A lbert S t., K itchener, Ont.. aw arded con
tra c t fo r 2 s to ry , 80x140 f t .  and  1 sto ry , 20 x  
80 f t .  p lan t, b rick  add itions to Oscar W iles. 
M aurice St., K itchener. Owner p lans to  equip  
bu ild ing  w ith  special p la n t fo r th e  m an u fa c 
tu re  o f gloves.

L ea th e r S to rage  P la n t  —  B ayer-R obertson 
L e a th e r Corp.. 101 Golden St., N ew ark . N . J.. 
aw arded co n trac t fo r  1 s to ry  le a th e r  s to rage  
p la n t to W . J . M acEvoy C onstruction  Co., 85 
Academ y St., N ew ark . E s tim a ted  cost, in c lu d 
ing  equipm ent, $28 ,000 .

F e rtilize r P lan t— A pothecaries H all Co., Bene
d ic t S t.. W aterbu ry . Conn., aw arded co n trac t 
fo r p la n t a t  B roadbrook . Conn.. to„ B ar tlc tt-  
B ra inard  Co.. 10 V andyke Ave., H a rtfo rd , Conn. 
E stim a ted  cost $50 ,000.

L ab o ra to ry — C ongoleum -N airn, Inc ., 195 Bel- 
grove Drive. K earny, N . J.. aw arded c o n trac t 
fo r lab o ra to ry  and office bu ild ing  to E ustice  
B ros.. 879 F relinghuysen  Ave.. N ew ark , N . J . 
E stim a ted  cost, includ ing  equipm ent, $28 ,000 .

L ab o ra to ry — T ru b ek  L ab o ra to ry , S ta te  H igh 
w ay, E a s t R u th e rfo rd . N . J ., aw arded co n tra c t 
fo r 1 sto ry , 45x70  f t .  lab o ra to ry , to David 
M anser, 33  H um bold t S t., W oodbridge, N . J. 
E stim a ted  cost $28 ,500 .

Oil Refinery— A lkot P e tro leum  Co., Chase. 
K an., p lans th e  co n struction  o f an  oil refinery. 
E s tim a ted  cost $35 ,000 . S epara te  co n trac ts  are 
now being  aw arded.

Oil Refinery— Joseph  and F red  W h itaker, 1370 
E as t 2 6 th  St., T u lsa . O kla., have acquired  re 
finery a t G arber, O kla., and  p lan  to  rep a ir 
and a lte r  sam e. E s tim a ted  cost $28 ,000 . W ork 
w ill be done by day  labor.

P ap er M ill— Sonoco P roducts , Inc ., 709 W est 
F ro n t St.. P lainfield . N. J .. aw arded  c o n trac t fo r 
2 s to ry  add ition  to  paper m ill on N o rth  Ave.. 
Garwood, N . J ., to W igton-A bbott Corp.. 705 
P a rk  Ave., P la infield . E s tim a ted  cost $28 ,500 .

P ap e r P la n t— S uperio r P a p e r P ro d u cts  Co., 
Carnegie, P a ., aw arded co n trac t fo r 1 sto ry  
b rick  and s teel p ap er p la n t, to R u st E n g i
neering  Co., K oppers B ldg., P it tsb u rg h . E s ti
m ated  cost $250,000.

R ayon M ill— A m erican E n k a  Corp., A she
ville, N . C.. aw arded co n trac t fo r  f ir s t addition  
to  proposed $500 ,000  m ill to  P o tte r  & S hack le
ford, G reenville, S. C. E stim a ted  cost $85 ,000.

Rayon M ill— C ourtau lds C anada. L td ., C orn
w all. Ont., aw arded c o n tra c t fo r 2 sto ry . 150x 
500 f t .  add ition  to its  m ill to  F o u n d a tio n  Co. 
o f Canada. 151 H a rb o u r S t., T oron to . E stim a ted  
cost $2 ,500 ,000 .

Shoe P o lish  F ac to ry — Griffin M fg. Co.. W il
loughby  and  W alw orth  Sts.. B rooklyn, N. Y., 
p lans to a lte r its  8 s to ry  facto ry , including  the  
co n struction  o f a  ch im ney. Owner is now  
aw ard ing  sep a ra te  co n trac ts  fo r  th e  w ork .

Soap F ac to ry — C olgate Palm o live  P ee t Co., 
W. W. McCall. D ivision M gr.. 105 H udson St.. 
Jersey  City, N . J .. aw arded c o n trac t fo r a lte r
ing  and bu ild in g  2 s to ry  top  add ition  to fac
to ry  a t H udson and Y ork  Sts.. To T u rn er Con
s tru c tio n  Co.. 420  L ex ing ton  Ave., New Y ork, 
N . Y. E stim a ted  cost $150 ,000 .
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