
CHEMICAL
6 ME T AL L URGI CAL

ENGINEERING
ESTABLISHED 1902 S. D. KIRKPATRICK. Editor

JULY, 1940

P R E P A R E D N E S S  B E G IN S AT H O M E
IN D IV ID U A L L Y  the chemical engineers and  the 
executives of chemical process industries have 
heavy personal responsibilities w ith reference to 
preparedness. These are jobs which W ashington 
will not s tu d y  or direct. They are  responsibilities 
fo r b e tter in d u stria l m anagem ent an d  technical 
efficiency r ig h t in  our own p lan ts, working on 
present-day products and processes.

W ars are  now fough t by ind u stry  as much as by 
the A rm y and  Navy. I t  is absolutely essential, 
therefore, th a t  in d u stry  be m aintained on an  effi-. 
cient basis despite any  stress of present or fu tu re  
em ergency. The national defense dem ands th a t all 
chemical m an u fac tu rin g  p lan ts  continue to func
tion w ith prom ptness and efficiency. Nor does this 
app ly  on]}- to m unitions. N early  every heavy 
chemical or basic organic chemical is a potential 
bottleneck as the national defense program  moves 
into broader scope. A t least a ha lf billion dollars 
has a lready  been app ro p ria ted  or earm arked for 
pro jects th a t depend upon chemical engineering 
processes and m aterials.

Bach p lan t executive m ust face the inevitable 
consequences of th is broader program  and study  
its im plications in re la tion  to his own business. lie  
m ust an tic ipate  the w orst and  be ready  fo r it. He 
m ust assume possible in te rru p tio n  of raw  m aterial 
supplies. He m ust be p rep ared  fo r unusual m ainte
nance and  rep a ir  work. He m ust make sure th a t 
am ple p ro tection  is provided against industrial 
sabotage. H e m ust p lan  fo r indefinite expansion of 
production, often w ith dem ands coming most unex
pectedly.

M any companies know th a t d u rin g  norm al times 
they  can get rep a ir  p a rts  on very  short notice. Thus 
they carry  a m inim um  stock of spares. F o r emer
gency purposes a much la rg e r storeroom inventory 
m ay now be necessary. New operating  un its such

as spare pum ps, motors and  controls should be on 
hand to perm it insta lla tion  of a workable m achine 
while repairs are being made on those th a t fail in 
service. In te rru p tio n  of production  m ust be kept 
a t a m in im um ; ye t a t  the same time we m ust guard  
against a frenzied buying wave of dup licated  orders 
th a t will in terfere  w ith governm ent dem ands be
ing made on the equipm ent m anufactu rers. H ere 
is need for honest p lanning, common sense and  calm 
judgm ent.

Personnel problems will perhaps be the job of the 
g reatest com plexity and uncerta in ty . M any tech
nical men will be draw n into w ar work if  not into 
the uniform ed forces of the country. M ilitary  ex
perts are hoping to get the necessary men w ithout 
in te rru p tin g  essential industries. B u t no one can 
really  expect th a t an ideal p lan  can be worked out 
or th a t even the best p lan  will work perfectly  for 
every p lan t and  industry . E n g lan d  is a lready  hav
ing her difficulties on th is score even though she 
thought she had provided adequately  for the civil
ian services of chemists and engineers. We m ust 
not repeat her mistake.

Some far-seeing executives are beginning to tra in  
men fo r g rea ter responsibilities th an  th e ir  p resen t 
jobs require. Some subforem en are  being tra ined  
so th a t they  can, a t a m om ent’s notice, step  into 
higher positions. Three or fo u r men for each im 
p o rtan t job is the objective in such plants. Thus 
resignations, d ra fts  for selective service, or de
mands fo r increased production capacity  can be 
m et in  these works w ith a m inim um  of delay and  
w ithout seriously d isru p tin g  personnel.

W e of the chemical process industries m ust th ink  
th rough these problem s and  be ready. I t  is our job 
as individuals. W ashington has nothing to  do w ith 
th is p lanning. I t  w ill m erely expect good resu lts 
regardless of difficulties imposed bj- any  emergency.



TOWARD RUBBER SELF-SUFFICIENCY

“ A t  t h e  m o m e n t  the  p roduction  of synthetic  ru b 
ber on a  large scale (in  the U. S. A .) has only a 
theoretical in te re s t,”  according to L ondon’s Chem
ical A g e  (M arch 30, 1940). A t the tim e th a t  sta te
m ent was made, i t  m ay have been substan tia lly  
correct—b u t w hat a difference three m onths have 
m a d e ! I t  is no longer a question of w hether or no t 
the U nited  S tates will make synthetic  rubber on a 
large sca le ; it is a question of w hen and  how much of 
such production  will take place.

A ccording to  the  U. S. D epartm en t of Commerce, 
only 1,700 tons of these m aterials were made last 
y ear (com pared w ith a U. S. consum ption of n a tu ra l 
ru b b er am ounting  to 592,000 to n s ) . B u t the du  P on t 
com pany alone is now m aking neoprene a t the ra te  
of 3,300 tons p er year an d  in  a few  m onths will 
have increased its capacity  to 6,000 tons p er year. 
A nnual p roduction  capacity  of Thiokol is a t least
1.000 tons. S tan d a rd  Oil Co. of Louisiana w ill be 
m aking B una a t  the ra te  of 5 tons a day  before the 
end of the year. F irestone is a lready  m aking some 
B una. A m eripol, a new synthetic  rubber announced 
recently  by B. F . Goodrich Co., w ill be in commercial 
production  to the ex ten t of 1,000 tons y early  begin
ning- this F a ll (and can increase to 36,000 tons in  12 
m onths). S tan d ard  Oil D evelopm ent Co. has re 
cently  disclosed the discovery of ano ther synthetic  
B u ty l rubber, and  it is believed th a t a fu r th e r  an 
nouncem ent reg ard in g  its commercial production 
w ill be made in  Septem ber.

A ll these figures w ill add up  to a syn thetic  rubber 
capacity  of more th an  10,000 tons p er y ear by the 
end of 1940. W ithou t a rubber shortage, however, 
there is a serious question w hether ind u stry  can 
consume 10,000 tons of synthetics. I t  is significant 
th a t  last y ear in d u stry  consumed only 1,700 tons 
although considerably more was available. This 
w ould seem to ind icate  a big difference between p ro 
duction an d  production capacity.

N evertheless, in the event of a rubber shortage,
10.000 tons capacity  is an  insignificant am ount com
pared  w ith the 200,000 tons estim ated by the gov
ernm ent as our m inim um  requirem ents fo r self- 
sufficiency. This is offset by the fac t th a t p lan ts  
could be bu ilt quickly— probably long before rubber
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inventories were exhausted. Some of our largest 
p lan ts  have been b u ilt in  as short a tim e as th ree or 
fo u r m onths. Likewise in d u stria l leaders an tic ipate  
little  difficulty in  ra ising  the $150,000,000 estim ated 
as the cost of such a construction  program . T here
fore, it  is p re tty  obvious th a t the question is n ’t  “ can 
w e” ; i t  is “ shall w e”  gear ou r in d u stria l m achine 
fo r rubber self-sufficiency.

B. R. B ridgw ater, du P o n t executive, points out 
th a t each tim e the neoprene p la n t was enlarged 
(five times in  as m any y ea rs), changes in  process 
and  equipm ent were m ade to effect economies. 
F u rtherm ore , he recently  sta ted  to the Senate M ili
ta ry  A ffairs Committee th a t his com pany builds 
synthetic  p lan ts  today  w ith the expectation and  
even the hope, th a t they  will become obsolete in  less 
th an  five years. In  the event th a t $150,000,000 were 
spen t fo r new p lan ts  in  the im m ediate fu tu re , it  is 
quite  probable th a t  this would ten d  to “ freeze”  de
velopm ents in  the  in d u stry  fo r a good m any years to 

•come. In  M r. B rid g w a te r’s w ords: “ I  fea r th a t the  
construction of huge shadow p lan ts  would causa a 
cessation of new construction  in  the synthetic ru b 
ber in d u stry  fo r m any years th e rea fte r and, conse
quently , would re ta rd  the im provem ent of products, 
sim plification of process an d  low ering of production  
costs w hich are  now proceeding a t  a ra p id  ra te . ’ ’

Some would have us believe th a t  we m ust neces
sa rily  make a decision between high prices fo r syn
thetics and  risk ing  a rubber shortage. F o rtu n a te ly , 
we can take a m iddle course. P robab ly  by conserva
tion  we could stre tch  ou r crude ru b b er inventories 
(now p iling  u p ) to last a couple of years even if  all 
i-ubber supplies should be cu t off (w hich is quite im 
probable). Some au tho rities declared th a t w ithout 
technical difficulty we could step  u p  rubber reclaim 
ing  so as to consume 40 per cent reclaim ed instead 
of about 20 p er cent now used. A dding  to  th is 15 
p er cent synthetics and  only 45 p er cent crude, we 
could be independent of foreign supply.

A nd should i t  be necessary to  em bark on the p ro 
posed large expansion program , p lans are  being dis
cussed to bu ild  p lan ts  (possibly w ith governm ent 
a id ) fo r which high cap ita l charges— 30 to 40 per 
cent m ight be au thorized  by  the tax ing  authorities. 
T h a t would m ean w ritin g  off the  en tire  investm ent 
in th ree or fou r years.

All told, the situation  is f a r  less critica l th a n  the 
sensationalists would have us believe.
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E D IT O R IA L  V IE W P O IN T

MORE FEDERAL TAXES

C o n g r e s s  h a s  p a s s e d  one new tax  bill. I t  will 
impose new burdens on both in d u stry  and individ
ual ta x  payers to the ex ten t of over one billion 
dollars p er year. I t  is only the beginning of the new 
burdens which are to be la id  upon  in d u stry  and in 
div iduals by the chaotic conditions of the world.

E ith e r  late in  1940 or early  in 1941 there  will be 
still fu r th e r  tax  legislation. A t th a t la te r  tim e two 
types of levies will be imposed. One will be the no r
mal money ra ising  effort to p rep are  the T reasury  
fo r the stupendous preparedness dra ins now im
posed. The second type of levy will be more or less 
pun itive  or restrictive. I t  will undertake  to p re 
vent the m aking of “ w ar p ro fits.”

I t  will be a responsibility  of chemical executives 
to und ertak e  p lann ing  now  as to how* these fu tu re  
tax  burdens are going to he met. They will very 
largely influence the cost of doing business. In  
m any cases the burdens will bear on divisions of 
in d u stry  th a t have no p a r t  in  preparedness. One 
cannot afford to w ait for thé passage of new tax  bills 
to begin the figuring  as to how the  money can best 
be m ade available to p ay  the tax  collector when 
he calls.

A JOB FOR PUERTO RICO

V a r io u s  p r o p o s a l s  fo r solving the economic p rob
lems of our in su la r possessions have been offered. 
One of these th a t  the chemical process industries 
m igh t encourage generally  is the idea th a t the semi- 
tropical areas of P uerto  Rico and  other insu lar 
possessions should be utilized fo r the grow th of cer
ta in  ag ricu ltu ra l raw  m aterials which do not th rive 
in continental U nited  States.

The D epartm ent of A gricu ltu re  and the Puerto  
Rico ag ricu ltu ra l experim ent station staffs should 
be able to select a num ber of such crops fo r which 
there  is rea l need of new U nited  S tates supplies. I t  
is not necessary to go to the sugar crops, of which 
we have excessive supplies already. F a r  more prom 
ising are  the cordage fibers, the castor bean, and  a 
num ber of the o ther trop ical or sem i-tropical crops 
fu rn ish in g  stra teg ic  m aterials or o ther commodities 
necessarily  im ported  into the U nited  States.

Possibly some A m erican chemical m anufacturers

should take a hand in this s itua tion  r ig h t now. 
There is a distressing shortage of supplies of m any 
of the semi-tropical botanicals. These are u rgen tly  
needed fo r d ru g  m anufactu re  and  fo r the p rep a ra 
tion of other specialties. Synthetics are generally  
not available as substitutes.

I t  will be a fine th ing  if the chemical industries 
and officials in terested  in the well-being of P u erto  
Rico and other te rrito ria l un its can get together 
and  prom ote growing, m arketing , and  use of these 
m aterials near home. I t  would be especially fo rtu 
nate if  such developm ents can be based on sound 
economic p lans th a t will not requ ire  either gov
ernm ent subsidy or an assum ption of perm anently  
in te rru p ted  m arine traffic from  the O rien t or 
A frica.

NEW ENGINEERING STANDARDS

A n d r e y  A . P o t t e r , dean of the co u n try ’s largest 
engineering schools, sees a need for even broader 
tra in in g  fo r the fu tu re  of our profession. On the 
occasion of the dedication of P u rd u e  U n iv e rsity ’s 
new building for its School of Chemical and  M etal
lurgical E ngineering, he appraised  the objectives of 
engineering and  engineering education in these 
w o rd s:

“ E ngineering  is intended to u tilize economic
ally the findings of science in order to provide 
better and  easier ways fo r satisfy ing  hum an 
needs. A n engineer who creates new knowledge 
or who utilizes existing scientific knowledge m ust 
a t all times gives special consideration to costs 
and  values, to the economical u tilization  of sci
ence and to the effect of the eng ineer’s work upon 
hum an happiness. An engineer m ust have fu ll 
appreciation of the economic as well as the tech
nologic problem s of his specialty  and  m ust recog
nize a t  all times the social consequences to which 
his work- m ay contribute. Thus engineering cu r
ricula m ust stress not only science and  technol
ogy, b u t also economics, sociology, psychology 
and the hum anities.”

This philosophy fo r enhancing the eng ineer’s 
services to the public through b e tte r p repara tion  
and tra in in g  stands in  s trik ing  con trast to those who 
would lower the stan d ard s of the profession in  order 
to protect the mediocre and the unsuccessful.
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O rganizing for
M ajor G en era l W . C.
Baker, Chief oí Chem i
c a l W a rfa re  Service,
U. S. A rm y. W ashing- E d i t o r i a l  S t a f f  R e p o r t  
ton

Clarence Francis), Rubber (W. L. 
Finger), Textiles (R. T. Stevens), 
Steel (W. S. Tower and J. D. East). 
Directly under Mr. Stettinius in 
the Raw Materials Division is a 
staff of industrial executives includ
ing Charles E. Adams, chairman of 
Air Réduction and U. S. Industrial 
Alcohol, who serves as senior admin
istrative assistant, William L. Batt, 
president of SKF Industries and M.
B. Folsom, treasurer of Eastman Ko
dak Co. as executive assistants and 
A. W. Morton, vice president of 
Koppers Co., as special assistant.

In the Production Division under 
Mr. Knudsen, John D. Biggers, pres
ident of Libbey-Owens-Ford Glass 
Co. is executive assistant, and E. F. 
Johnson, former General Motors and 
duPont executive, is assigned to ord
nance and ammunition problems.

The lines of organization are not 
being drawn too sharply at first. 
This is to permit growth and flexi
bility. The National Defense Ad
visory Commission does not intend to 
set itself up as a great new inde
pendent body. I t  intends, rather, to 
use the existing agencies of govern
ment and industry—to act as a liaison 
agency and a catalyst for getting 
prompt action.

During the past two years a very 
comprehensive series of surveys of 
chemical needs was made for the 
Army and Navy Munitions Board by 
a group of industry committees. This 
group of committees functioned under 
the general coordinating influence of 
the Manufacturing Chemists’ Asso
ciation with E. M. Allen, president 
of Mathieson Alkali Works, as gen
eral chairman. The sub-chairmen of 
the various commodity committees 
formed with Mr. Allen a Chemical 
Advisory Board for the military ex
ecutives. That group is renewing 
its activities at the request of the 
Defense Commission and it is ex
pected that a resurvey of a number 
of commodities will be made im
mediately.

Dr. Weidlein began his service 
with some of his technical asso
ciates during mid-June. One of the 
first and most pressing tasks has been 
the handling of innumerable offers of 
cooperation. In commenting on this,
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I n th e  language of national pre
paredness, most of the products 

of the chemical process industries 
are raw materials. This means, 
therefore, that in the set-up of the 
National Defense Advisory Commis
sion, most of thi,‘ chemical procure
ment problems come under Edward 
R. Stettinius, Jr., former chairman 
ijf U. S. Steel Corp. He has de
fined his job as being “responsible 
for insuring a continuous and ade
quate flow of materials from the 
source to the point of production.”

The best distinction between his 
responsibility and that of his fel
low commissioner, William S. Knud- 
sen, General Motors executive, was 
given in the latter’s picturesque 
words when he said he was not in
terested in raw materials “until I 
can cut them up.” In other words, 
his concern is with manufacture and 
production for he is “in charge of 
coordinating production of primary 
defense materials,”—planes and en
gines, tanks, guns, trucks, etc. Each 
of these men, as well as the other 
five non-government members of the 
commission, has organized a consult
ing staff of advisers, drawn largely 
from industry.

E. R. Weidlein, director of Mellon 
Institute, is the principal chemical 
adviser on the staff of Mr. Stettinius, 
serving as chief of the Chemistry 
and Allied Industries Division of 
the Raw Materials Unit. He is 
assisted by D. P. Morgan, chemical 
economist for Scudder, Stevens & 
Clark of New York, and E. W. Reid, 
who has been senior research fellow 
for Carbide and Carbon Chemicals 
Corp. at Mellon Institute. Broadly 
speaking, the program under Dr. 
Weidlein will include the major fields 
of interest to chemical manufacturers, 
even including many who do not 
make chemicals as such, e.g., pro
ducers of synthetic rubber.

Robert E. Wilson, president of Pan 
American Petroleum & Transport 
Co., and of the American Oil Co. and 
subsidiaries, is chief of the Petroleum 
Section, a part of the Chemical Divi
sion. Other sections in the Raw 
Materials Unit include Metals and 
Minerals (under W. L. B att), Agri
cultural and Food Products (under

E. W. Reid, Senior R e
se a rc h  Fellow , Car- 

i d e  a n d  C a r b o n  
C hem icals Corp., Pitts
burgh. Pa.

E d w ard  R. W eidlein . 
Director M ellon Insti
tute of Ind . R esearch , 
P ittsburgh, P a .

D. P. M organ, Chem i
cal Economist, Scud- 

S tevens an d  
C lark, N ew  York

E. W i l s o n .  
P residen! P an  A m eri
c an  P etro leum  & T ran s
p ort Co.. N ew  York



Chem ical P reparedness
E. M. A llen , P residen t 
M a t h î a  s o n  A lkali 
W orks. N ew  York

Dr. Weidlein makes it clear that the 
lack of prompt reply from his office 
and the delayed acceptance of offers 
does not evidence any lack of ap
preciation. I t  signifies merely the 
deluge of offers which have been re
ceived and the inability of a new 
unit to dig through this mass of in
formation as quickly as it would like.

I t  has been determined as a general 
policy by the President and the De
fense Commission that a set of 
priority schedules will be worked out 
for each major commodity which ap
pears at all likely to be subject to 
supply difficulties. This does not 
mean that these priorities will be 
imposed at this time. Any such re
striction will be delayed as long as 
possible. All of the President’s ad
visers recognize that the normal com
mercial flow without regulatory con
trol represents the best scheme for 
business functioning.

The various members of the De
fense Commission are outspoken in 
their compliments to industry regard
ing its willingness to exercise self- 
restraint in the matter of procure
ment. One of the members of the 
Commission did, however, point out 
one helpful philosophy. He put this 
simply—“If  you want one or two 
pieces of equipment or tons of a 
commodity, please don’t order three 
or four in the hope of getting the 
needed smaller number.” The multi
plication of orders beyond actual 
need, or duplicate ordering from dif
ferent producers with the expecta
tion of cancelling some order later, 
might start a dangerous spiral.

Programming for new chemical 
manufacture actively under way since 
the first of July. At that time the 
major chemical bottleneck of pre
paredness is, oddly, military ex
plosives. The American concept as 
to the quantity of propellants and 
high explosives needed has so radi
cally changed during recent weeks 
as to make old plans altogether out 
of date. Rapid progress is being 
made by negotiation of the govern
ment with every available competent 
and experienced military explosives 
maker.

Right at this point is really the 
bottleneck in planning. This hottle-

neck is formed by the lack of de
pendable information regarding mili
tary needs for chemical commodities. 
Even the most expert of Army and 
Navy staffs cannot yet tell exactly 
how many tons of this or that will 
be required for each unit of men as
sumed to be under arms immediately 
or in the near future.

Research as a tool of prepared
ness is well recognized in the defense 
program. A National Defense Re
search Committee has been set up 
by President Roosevelt as an inde
pendent body, not as a part but co
operating with the National Defense 
Advisory Commission. I t  is headed 
by Dr. Vannevar Bush, president of 
Carnegie Institution of Washington 
and includes President J. B. Conant 
of Harvard, Dr. F. B. Jewett of Bell 
Telephone Laboratories, Dr. R. C. 
Tolman, California Institute of Tech
nology, President Karl T. Compton 
of Massachusetts Institute of Tech
nology and Commissioner C. P. Coe, 
of the U. S. Patent Office.

Chemical W arfare Service under 
Major-General W alter C. Baker, 
chief, has long had the benefit of in
dustrial advice and cooperation in its 
procurement program. The country 
is organized into five procurement 
districts, each of which is headed by 
a district chief and a board of eight 
to twelve industrial executives. The 
district chiefs as of July 1, were as 
follows: Boston, Charles F. Adams, 
president, Union Trust Co.; New 
York, E. M. Allen, president, Mathie- 
son Alkali Works; Pittsburgh, Dr. 
William 0. Sherman, Camegie-Illi- 
nois Steel Corp.; Chicago, George B. 
Dryden, president, Drydcn Rubber 
Co.; San Francisco, William H. 
Berg, president, Standard Oil Co. of 
California.

Donald M. Nelson, once chief chem
ist and later executive vice president 
of Sears, Roebuck & Co. and until 
recently head of the Treasury Pro
curement Division, has been made co
ordinator of all national defense pur
chases. This has been interpreted to 
mean that the National Defense Ad
visory Commission, to which he has 
been attached, will have full super
vision of the important question of 
priorities.

C h arles  E. A dam s. 
C ha irm an  A ir R educ
tion Co. a n d  U. S. In 
d u stria l A lcohol Co.. 
N ew  York

John D. B iggers. P resi. 
den t L ibbey - O w en s - 
Ford G lass Co., To
ledo, Ohio

D onald  M. N elson, Ex
ecutive Vice P residen t 
S ears, R oebuck a n d  
Co., C hicago

A llen  W . M orton. Vice 
P residen t K oppers Co., 
Baltim ore, Md.
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W hat You Can D o 
For 

N ational D efense
M. E. BARKER M ajor, T echnical D ivision, U. S. C hem ical W a rfa re  Service

 ................   C h e m . & M e t . I N T E R P R E T A T I O N  — ............■■■ ...............

To answ er the m any requests for information and the voluntary  
offers of cooperation w hich the C hem ical W arfare Service is receiv
ing from organizations and individuals, its chief (Major G eneral 
W alter C. Baker) has had  this brief paper written b y  Major Barker. 
It is illustrated with a  chart prepared under the direction of Captain  
Harry A. Kuhn, executive officer of the N ew  York C hem ical W arfare 
Procurement District. A ll readers concerned with the organization  
and functioning of the C. W . S. program  w ill do w ell to review  the’ 
articles that appeared in C hem .  & Mef. in March 1939 (pp. 139-41) 
and Decem ber, 1939 (pp. 754-6).—Editors.

P R E S ID EN T
COMMANDER-IN-CHIEF

Secretory 
of War

National Defense 
Advisory

Secretary 
of the Navy

Asst. Secretary Army & Navy Asst. Secretary
of War Munitions Board of the Navy

Chief of
Chemical Chief of
Warfare Materiel
Service

Industrial Procurement 
Division

Chemical Warfare 
Procurement Districts

Rubber Plantation

Mo d e r n  w a r  requires several 
times as many men in the 

factory as it does on the firing line. 
Before the factory can go into pro
duction, a standardized article is 
necessary. Research, development, 
design and the operation of pilot 
plants must all precede standardiza
tion. Because of the vast quantities 
required only standardized products 
suitable for quantity production can 
possibly meet the test of a modern 
war.

Production of such large quantities 
means that materials and processes 
must be checked at every stage, and 
frequently it will mean that sub
stitute materials must be used with
out overly decreasing the quality of 
the product. Since chemical engi
neers and chemists play a predom
inant part in the control of processes 
of this kind, it is evident that enor
mous industrial operations, required 
to support a modern war, would re

quire the services of a vast number 
of technical men in industry.

In general, research and develop
ment is done by the various branches 
of the Army, such as the Chemical 
W arfare Service, the Ordnance De
partment, the Signal Corps, the Quar
termaster Corps, and the like. These 
branches have the active cooperation 
of numerous industrial concerns in 
the work. After such development is 
completed, the requirements for the 
item to be manufactured are embodied 
in specifications. The manufacturer 
is required to produce the item in 
accordance with the drawings and 
the specifications furnished. In some 
cases, the specifications outline the 
performance of the article only, leav
ing the exact design and materials of 
construction to be decided by the 
manufacturer. Since many items 
must be manufactured and since the 
majority of these will be produced by 
firms who normally do not make that

particular item, it is evident that a 
vast amount of adjustment work is 
going to be required by the industries 
concerned, or by independent testing 
and research groups working on their 
behalf. That indicates that the chief 
function of the commercial research 
laboratory and the commercial test
ing laboratory, iii an emergency, will 
be to assist private manufacturers in 
getting into production and in main
taining the quality of their product 
during manufacture. Here is the 
major job of a considerable part of 
the chemical profession.

I t  is essential that manufacturers 
take such steps as may be practicable 
now to lay out a personnel program 
which will enable them to carry on 
their manufacturing work when, and 
if, Reserve Officers and Government 
consultants are called to active duty. 
There are some 3,000 or 4,000 mem
bers of the chemical industry holding 
Reserve commissions, most of them
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M odern w a rs  a re  fought in the  fac to ries of industry ; thus for C hem ical W arfa re  it h a s  been  estim ated  that a t  le a s t 7 m en a re  
n e e d e d  in the  p lan ts  of chem ical a n d  p rocess industries for ev ery  so ld ier on the firing line

in the technical branches of the Army. 
Mobilization plans are based upon 
the use of these men in Government 
establishments. Most of them have 
been trained for specific assignments 
which are in line with their profes
sional work. In this way, the Gov
ernment will be assured of adequate 
technical assistance in conducting the 
necessary research and development 
of all items; and in the manufacture 
of those materials which can be pro
duced most economically and with 
greatest safety in Government ar
senals. Consequently, the chemical 
industry must be prepared to share 
its trained and experienced personnel 
with the Government, and must ar
range to break in new and substitute 
personnel. These Reserve Officers 
and consultants have given freely of 
their time during the past years in 
order to prepare themselves to serve 
their country in time of need. I t  is 
only reasonable and proper that

chemical industry should make pro
vision for the loss of these men dur
ing an emergency, and for their re
turn to employment when the emer
gency is ended.

Should an emergency arise over 
and beyond that now foreseen in the 
building of the Regular Army, and 
require the procurement of a reason
able amount of war supplies, then it 
is certain that a tremendous burden 
will fall on industry which will neces
sitate expansion of existing plants 
and facilities, and will call for a 
sharing of the present trained per
sonnel with Government establish
ments. Industrial concerns as well 
as testing laboratories and commer
cial research organizations, should 
therefore make a careful study of 
drawings and specifications for the 
items for which they, or their clients, 
have signed programs for procure
ment, in order that they may know 
the problems involved and may be

prepared to test and inspect raw ma
terials and the various products 
throughout manufacture.

All too often in the past, commer
cial concerns have taken Government 
contracts with the hope of beating 
down the quality of the article as 
called for in the specification. Pres
ent specifications are written, and 
have been approved by the industry 
concerned, with a view to the pro
duction of articles and materials of 
definite quality under wartime condi
tions. Military operations must be 
based on the receipt of adequate 
quantities of material of standard 
quality. The problem, therefore, of 
industry is to be prepared to produce 
large quantities of materials meeting 
the particular specifications for the 
item which each concern has agreed 
to furnish, or may in the future con
tract to supply. There can be no 
compromise on quality and perform
ance of military products.

lAiiuru
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P rocess Econom y E m phasized  In  

R ecent B eet S u g ar D evelopm ents

RALPH W . SHAFOR M anager P rocess D ivision, The  D orr Co., Inc., N e w  Y ork . If, Y .

---------------------------------  C h e m . & M e t. I N T E R P R E T A T I O N

In the econom ic readjustment that must n ecessarily  follow  W orld  
W ar II, the beet sugar industry h as a  vital interest. Sugar is  an  
import item  to the extent of about $125,000,000, a  third of w hich  
imports com es duty-free from the Philippine Islands. A change in  
the status quo of the Philippines or an y  of the other sugar-producing 
centers, or a  shift in tariff regulations might m ean an upward or 
dow nw ard change in the rate of dom estic production, w hich h as  
b een  static for several years. Sugar from our W estern beet fields 
p lays an important part in  the overall picture. Therefore, this seem s  
an  appropriate time to review  the technical im provem ents in sugar  
beet processing that have com e about in recent years.— Editors.

IN 1933 the writer discussed de
velopments in sugar beet proc

essing during the preceding twenty- 
five years (See A.I.Ch.E. Silver Anni
versary Volume). Under the influ
ence of depression-sugar prices, some 
additional developments have been 
brought out since that article ap
peared.

As a whole, the industry in North 
America has not grown—it produces 
now, as it did then, some 1.25 million 
tons of refined sugar per annum, 
some 25 per ccnt of that consumed 
in continental United States. Ex
pansion being impossible, much at
tention has been directed toward im
provement in technical matters, and 
while some of the developments are 
not yet fully established, several are 
noteworthy in that they indicate 
trends of thought, methods of ap
proach, as well as in some eases, 
money saved. For the most part, 
improvements have come through a 
chemical engineering study of the 
unit operations involved.

Extraction of sugar from the beet 
cossette, which is usually semi-con
tinuous in North American practice, 
has been made totally continuous in 
several European factories. The 
Berge battery—a Belgium develop
ment—seems to hold promise of meet
ing the needs of the economic re
quirements of the domestic industry, 
but no installations have as yet been 
made.

Juice Purification—Some progress 
has been made in this field through 
so-called “preliming’’ practices. Raw 
juices are being treated with lime to 
produce a pH  within closely con
trolled limits at which an optimum 
amount of colloidal impurities are 
precipitated into irreversible solids 
so that they may be definitely re
moved by subsequent filtration opera
tions. The results have benefitted the 
processor in two ways: (1), by re
ducing the amount of reagent lime 
required to yield a desirable purifica

tion of the juice, and (2), by im
proving somewhat the crystallization 
of the sucrose.

The Dorr Continuous Carbonation 
Process continues to find a wider 
application—being used in processing 
substantially 50 per cent of the 1939 
crop—and the sedimentation thick- 
ener-vacuum drum filter combination 
continues to supersede less economic 
apparatus for the first carbonation 
filtration step.

Multiple-effect Evaporators and 
Steam Economy—Ten years ago the 
average North American factory used 
some 8,500 to 9,000 B.t.u. (in the 
form of fuel) in the production of 
1 lb. of refined sugar. During the 
1939 campaign, the consumption of 
fuel (in the form of natural gas) 
in the modern Woodland, Calif., fac
tory of the Sprockets Sugar Co. av
eraged 5,740 B.t.u. per lb. of sugar 
produced, with definite indications 
that a figure of 5,000 is not unat
tainable.

Boiler efficiencies at Woodland are 
reported as being of the order of 
84 per cent as compared with the 
general average in the industry of

some 75 per cent ten years ago. 
Thus by far the larger portion (some 
60 to 65 per cent) of the savings 
must be credited to economy in the 
use of steam for processing. In this 
factory the latter saving may be 
contributed almost entirely to (1) the 
quintuple-efl'ect single-pass flume 
type pressure evaporator with tubes 
18 ft. long (constructed by the Swen- 
sen Evaporator Co.) which employs 
high pressures and is new to the 
industry, and (2) to a carefully 
planned control, automatically actu
ated in most instances, of the flow of 
steam and evaporator vapors to the 
various heat-consuming operations.

Sucrose and other ingredients of 
normally purified sugar beet juices 
have a definite tendency to decom
pose at elevated temperatures. In 
old style horizontal tube evaporators 
where time of detention in contact 
with heating surfaces was quite ex
tended, it was generally held that 
temperatures allowed in the first body 
should not be in excess of 110-115 
deg. C. Results obtained in this new 
type of unit have, taking into con
sideration the short time of juice
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Photos Courtesy "Facts About Sugar” 
M odern in e v e ry  deta il, is the bee t su g a r fac to ry  of the S preckels S u g ar Co.. W oodland , Calif.

detention, etc., shown that tempera
tures as high as 135-140 deg. C. are 
entirely practical.

The approximate pressures em
ployed in the various bodies of the 
quintuple-effect evaporator at Wood
land are indicated in the first column 
of Table I, while those in the so- 
called “standard” horizontal tube unit 
generally employed are shown in the 
second column.

T able 1— G ag e  P re ssu re s  a t  V arious 
S tages , Lb. p e r  Sq. In.

W oodland Standard
E xhaust s te a m   44  15.0
F irs t v a p o r ....................  .'¡0 S
Sccond v a p o r .................. 11 2
Third v a p o r ....................  2.1 -.'S
Fourth v a p o r .................. —1 -S
F ifth  va p o r ....................  - 1 3  -1 3

From the table it will be seen that 
the temperature of the second vapor 
with the new type of evaporator is 
approximately equivalent to that of 
the exhaust steam in the so-called 
standard evaporator of 1933. Thus 
if we list the more important steam
consuming operations and note op
posite them the source of the heat em
ployed in the old and new operations, 
the cause of the above saving immedi
ately becomes apparent.

This comparison indicates a t a 
glance the source of the processing 
economy. Live steam is replaced by 
first body vapor in one instance, and 
exhaust steam and first body vapor

are replaced by second body vapors 
in six instances, while third body 
vapor is used in six instances to re
place first and second body vapors. 
With the new arrangement, fourth 
body vapor has sufficient temperature 
to make worthwhile its use in pre
liminarily heating raw juice passing 
from the battery to first carbonation 
with corresponding saving of second 
and third vapors normally, used for 
this purpose.

Crystallization of Sugar—Probably 
the most outstanding of the develop
ments in this phase of the art has to 
do with means for crystallizing (by 
cooling) the last portions of sugar 
from the low raw “filmass.” For those 
not thoroughly familiar with the art, 
it may be well to say that in common 
practice the processor, after having 
extracted all of the 
white sugar possible 
from his purified 
syrups, finally ex
hausts them by pro
ducing a raw sugar 
which is later re
dissolved and re-crys
tallized into white.
The syrups from this 
product as extracted 
are extremely viscous 
and crystallization 
rates are slow'. Or
dinarily, the first

50 per cent of this sugar is crystal
lized by concentration at a tempera
ture of approximately 70 deg. C. 
Because of the time factor and shape 
of the solubility curvc it is more 
economic to crystallize the latter 50 
per cent by slowly cooling the filmass 
in a suitable manner. This has here
tofore been accomplished in a water- 
jacketed cylindrical crystallizer with 
a capacity of some 1,200 cu.ft., on 
the average, placed with its axis in a 
horizontal position and equipped with 
a mechanical stirring device. Heat 
transmission was poor and localized 
over-cooling pronounced with this 
apparatus. The average time re
quired for cooling to obtain a satis
factory extraction with this type of 
unit w’as something like 48 hours.

The Lafeuille crystallizer now used

1030  
L ive steam  
L ive steam  
E xh au st steam  
E xh au st steam  
L ive steam  
E xh au st steam  
E xh au st steam  
E xhaust steam  
F irst vapor 
F irst vapor  
F ir s t  vapor 
F ir s t  vapor  
F irst vapor  
Second vapor 
Second vapor  
F irst vapor  
N ot used.

T able  II— Steam  a n d  V apor D istribution
W oodland— 1939

G ranulators ...................................L ive steam
B eet s lic e r s  . .................... L ive steam
E vaporators ..................................E xh au st steam
Thin ju ice  h ea ter .........................F ir s t  vapor
W hite p a n s .....................................F irs t vapor
Interm ediate p a n .........................Second vapor
Sugar m elter s ................................Second vapor
Thin ju ice  bo iler .........................Second vapor
Cold w aste  h e a te r ...................... Second vapor
Prim ary thin ju ice heater. . .Second vapor  
Second carbonation h ea ter . . .  Second vapor
Standard liquor h e a ter .............Third vapor
Thick ju ice  h e a te r ...................... Third vapor
Diffusion battery h eaters. . .  .Third vapor  
Secondary raw ju ice  h ea ter .T h ird  vapor
Raw p a n s ........................................Third vapor
T estin g  raw ju ice  h e a te r . . . .  Fourth vapor
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Juice h e a te rs  for ra w  juice, s ta n d a rd  juice, second  ca rb o n a tio n  a n d  thin juice a t  the
Spreck les facto ry

in several factories completes this 
cooling operation in a period of from 
8 to 12 hours and produces a crystal 
which separates from the syrup in 
the centrifugals more completely, on 
the average, than is possible with 
the old style units. The Lafeuille 
crvstallizer consists of a horizontally 
placed shell which rotates on suitable 
trunnions and which is equipped with 
water cooling tubes arranged parallel 
to the axis and in a manner which 
extracts heat uniformly from all 
parts of the charge.

One. Lafeuille crystallizer will do 
the work formerly accomplished (de
pending upon local conditions) by 
from 6 to 8 of the old style units.

One modem factory is equipped 
with Werkspoor continuous crystal- 
lizers and is obtaining satisfactory 
results with 22-hour cooling periods.

Results obtained in this phase of 
the art reaffirm the importance in 
such operations of avoiding localized 
excess cooling and the value of ac
curate control. With the Lafeuille 
crystallizer, particularly, it is possible 
to equip with control instruments 
which at the will of the operator will 
extract a desired number of B.t.u. 
per hour from the charge with the 
assurance tlmt no one portion of that 
charge will be cooled at the expense 
of another.

Separation of Crystals From Syr
ups—Marked improvements have 
been forthcoming in this field during 
the last decade. One of the primary 
factors affecting the separation of 
crystals from syrups is the viscosity 
of the latter. Supersaturations neces
sary for effecting the formation of 
crystals definitely increase vicosity of 
syrups and affect adversely (to a 
marked degree in the lower purity 
syrups) the separation of the crys
tals therefrom. Early work in this 
field eliminated such unnecessary su- 
persaturation (and viscosity) by 
employing moderate dilution care
fully controlled between the crystal
lizer and the centrifugal. More 
recently, however, means have been 
developed for effecting this result by 
controlling the temperature of the 
mixture fed to the centrifugal 
baskets. This method has yielded 
marked improvements in the effi
ciency of the separation and the ca
pacity of the centrifugal units 
employed therefor.

BATCH TYPE CENTRIFUGAL

The batch type centrifuge with a 
40-in. basket and operating at a 
speed of some 1,200 r.p.m. has long 
been standard in this service. Within 
the past ten years manufacturers of

centrifugal equipment have stepped 
up the speeds to 1,400, 1,600 and 
1,800 r.p.m. At least one manufac
turer has experimented with speeds 
in excess of 2,000 r.p.m.

This development has resulted (and 
the new machines are being used in 
an everwidening circle) in a large 
increase in the capacity of a single 
unit, a reduction in the installed cost 
of centrifuging equipment per unit 
of output, and a material saving in 
labor.

Further, with this equipment un
washed white sugars with purities of 
99+  per cent are readily obtainable 
as compared with purities of 98 per 
cent in the older equipment. Obvi
ously, the washing of the crystal to 
remove the last traces of syrup is a 
much simpler problem with the new 
machine and its 99 per cent purity 
unwashed product. Incidentally, too. 
whereas the old machine discharged 
a washed product carrying 1 to 2 
per cent moisture, the new style unit 
delivers a product with from 0.5 to
1.0 per cent moisture. The subse
quent drying operation is thus much 
simplified.

These new style units are daily 
producing raw sugars from the above 
mentioned crystallizing operation 
with purities of 96+  per cent as 
compared with, purities ot' some 90 
per cent with the former units. The 
value of such an improvement in sep
aration is marked. It tends to im
prove the quality of the white sugar 
produced, it tends to reduce steam 
consumption, and to increase the ca
pacity (in terms of tons of beets 
processed) of all the equipment in

volved in the sugar crystallization 
operation.

Molasses Desuyariziny—The mod
ern Spreckels continuous molasses de- 
sugarizing process is based on the 
old “Steffen” reaction in which finely 
powdered quick lime is used to preci
pitate the sucrose from a relatively 
dilute aqueous solution of beet mo
lasses. The process is novel in that 
it successfully converts a heretofore 
batch-wise operation into a continu
ous one.

Tile Steffen reaction is exothermic, 
and unless temperatures are main
tained at points below some 15 deg.
C. during the reaction, side reactions 
enter to result in excessive consump
tion of reagent lime as well as poor 
extraction. In prior practice, which 
was effected almost universally in a 
batch-wise manner, heat was ex
tracted from the solution as it was 
formed. With the Spreckels con
tinuous process, however, the dilute 
molasses solution is pre-eooled to a 
point where the heat of reaction will 
not raise the temperature in excess of 
the upper limit. With th is , arrange
ment, it is possible to add the reagent 
instantaneously to the solution and 
allow the reaction to proceed with a 
short but thorough mixing of the two, 
as compared with prior practice in 
which the lime was added slowly over 
a fifteen minute period to a batch of 
solution.

Thus far artificial refrigeration has 
proved a necessity in connection with 
the use of the Spreckels procedure.

Lime Be-burniiiy—The N o r t h  
American industry consumes some
200,000 to 300,000 tons of quick
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lime per crop (per year). Ail nf 
this is produced under supervision 
of the factory management because 
the carbon dioxide gas as well as the 
lime is used in the purification of the 
beet juice (first and second carbona
tion operations). Because of the 
necessity for gasses carrying rela
tively high (30+ per cent) concen
trations of C03, the coke-fired 
Belgium type of shaft kiln is almost 
universally employed.

In some factories where the mo
lasses desugarizing operations are 
carried on more extensively than 
others, consumption of lime is ap
preciably larger—frequently as much 
a.s 100 tons per 24 hours. In fac
tories of this type the need for some 
method of reburning lime so as to 
produce a usable product and a gas 
carrying a suitable C02 concentration 
has long been apparent. In one or 
two instances local conditions have 
permitted of reburning up to 15 per 
cent of the product because the 
amount of gas obtainable from the 
remaining 85 per cent was sufficient 
for purification operations.

During recent years, however, the 
Colorado Iron Works and the Holly 
Sugar Co. have collaborated on the 
development of a mechanically 
rabbled, hearth type of gas-fired W hite su g a r cen trifugals w ith  40-in. b ask e ts

C ontinuous first carbonation  sta tion  a t A m alg am ated  S u g ar Co. in Idaho

muffle furnace using the Skinner 
roaster of the metallurgical industry 
as a starting point. As a result of 
this cooperative effort by the two 
companies, one commercial unit cap
able of producing lime for a factory 
treating 3,800 Ions of beets and de
sugarizing 100 tons of molasses per 
24 hours was installed and operated 
successfully during the last cam
paign. This unit produced a gas 
containing approximately 30 per 
cent CO; and a lime which was more 
active in the Steffen molasses de
sugarizing reaction than that pro
duced from freshly burned limestone. 
While results to date are not finally 
conclusive, there seems to be little 
doubt of ultimate success.

Sugar Storage—The bulk storage 
of refined sugar in silos, similar in 
construction and appearance to those 
employed for the storage of wheat, 
etc., continues to expand, some ten 
or twelve factories having been so 
equipped in recent years. Its use 
brings about lessened handling 
charges, eliminates almost entirely 
the necessity for reconditioning due 
to caking in storage, lessens the first 
cost of storage facilities, and utilizes 
labor during the inter-campaign 
period, thus reducing the seasonal 
demand of the industry.
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P. H. GROGGINS, A. L. PITTMAN, AND F. H. DAVIS, W ash in g to n , D. C.*

Sodium  Chlorate 
Cell D esign

 -  C fiem . & M e t.  I N T E R P R E T A T I O N  ■■■-----------------------------

This is  the concluding article in a  series describing the developm ent 
of the sodium  chlorate cell, one of the most interesting projects 
the United States Bureau of Agricultural Chem istry and  Engineering  
h as had  under w a y . In this last report consideration is  g iven  to the 
problem  of ce ll design , particularly w ith the object of increasing the 
output per unit volum e of electrolyte. Pilot plant experim ents 
indicate that with rectangular ce lls  a  considerably higher output of 
chlorate per unit of ce ll volum e w a s  obtained.— Editors.

Th i s  i s  t h e  t h i r d  in a series of 
papers dealing with research on 
the electrochemical production of so

dium chlorate. In the first article 
(Chem. <£■ Met., Vol. 44, p. 302) 
emphasis was placed on the economies 
of chlorate production and in the 
second paper (Chem. & Met., Vol. 45, 
p. 692) the discussion was confined 
largely to certain chemical, electro
chemical and chemical engineering 
factors. In  this new report considera
tion is given to the problem of cell 
design, particularly with the object 
of increasing the output of sodium 
chlorate per unit volume of electro
lyte. Compared with data in the 
earlier reports the results of pilot 
plant experiments indicate that with 
rectangular cells a considerably higher 
output of sodium chlorate per unit of 
cell volume was obtained.

IMPORTANCE O F TEMPERATURE

The electrolytic process is accom
panied by the generation of heat be
cause of the overvoltages at the elec
trodes and because of the resistance 
of the electrolyte. The heat produced 
in a cell is a function of both ampere 
load and voltage. Other things being

* Industrial Farm Products Itesearch Division. 
Bureau of Agricultural Chemistry & Engineering. 
U. S. Department of Agriculture.

equal, the heat liberated per pound 
of chlorate is closely proportional to 
the total potential drop minus the 
theoretical decomposition potential. 
Since the voltage becomes greater 
with increased current density, it is 
clear that the task of controlling the 
operating temperature under condi
tions of equal cell amperages becomes 
magnified. I t  has been reported (N. 
V. S. Knibbs, and H. Palfreeman. 
Trans. Faraday Soc. Vol. 16, p. 422, 
1921) that approximately 1.6 volts 
are required theoretically fo r the 
process. Assuming 820 amp. hr. per 
lb. of sodium chlorate as an average 
current consumption, the energy con
sumption will be (820 X 1.6) =  
1.31 kw.-hr. (d.c.). The energy con
sumption in excess of 1.31 kw.-hr. 
(d.c.) will be converted largely to 
heat. Thus, when 3.00 kw.-hr. (d.c.) 
is used, the thermal equivalent of
3.00 -  1.31 kw.-hr. (d.c.) =  (1.69 x  
3,411) =  5,765 B.t.u. will be lib
erated per pound of chlorate.

The chemieal attack on the graphite 
anodes becomes smaller with a de
crease in cell temperature. The op
eration of cells Nos. 7 and 8 (ref. 1, 
above) showed that the graphite 
loss per ton of sodium chlorate in 
solution decreased from 21 lb. at 42 
deg. C. to 11 lb. at 32 deg. C. The

operation of small laboratory cells 
showed that a further diminution in 
graphite loss would be realized by 
lowering the operating temperature 
from 32 to 25 deg. C.

Accordingly, it was decided to re
duce the cell temperature from 32 to 
25 deg. C. A direct comparison at 
these temperatures was made in cell 
No. 2 operating at 500 amp. load and 
the following average results were 
obtained:

T able  I
Variation of anode attack (grams C measured as 
CO2 per lb. NaClO» in solution) with temperature 
and sodium chloride concentration

GramsNaCl 
per liter 60 90 120 150

Temp. 
Deg. C. 

32 10.3 6 .2 5 .5 5 .2
25 8 .5 4 .0 3 .2 2 .5

The preceding data also show the 
marked increase in anode attack when 
the sodium chloride concentration 
falls as the result of electrolytic pro
duction of sodium chlorate. Because 
of this factor, in comparing the 
anode attacks in different cells or un
der other changed conditions, one 
must compute average attacks based 
on actual concentrations of sodium 
chloride. Twenty-five per cent brine 
was fed to the first of a series of 
four cells, (see ref. 2, above). The 
sodium chloride concentration in the 
cells was found to b e : 236, 1S9, 140 
and S7 grams per liter. The anode 
attacks in cell No. 2 of the present 
series, at the above-mentioned sodium 
chloride concentrations, were aver
aged. The average attack was found 
to be 5.5 grams of carbon, measured 
as COs per pound or 6S lb. of graph
ite per ton of sodium chlorate in so
lution, at a cell temperature of 32 
deg. C., and only 2.7 grams per pound 
or 34 lb. of graphite per ton at 25 
deg. C. The graphite consumption 
per ton is based, as in Reference 2, 
on equal sludge and ehemical losses
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and on a 30 per cent anode stump 
loss. The data show that the per cent 
decrease in anode attack in going 
from 32 deg. to 25 deg. C. closely 
approximates the per cent decrease 
in attack previously found when the 
temperature was lowered from 42 
deg. to 32 deg. C.

DESCRIPTION OF EQUIPMENT

Previously, cylindrical cells, 33 in. 
i.d. and 6 ft. or 4 ft. tall were em
ployed. In  this investigation a com
paratively small rectangular iron cell 
tank 24.5 in. long, 15 in. wide and 
24 in. tall was used, Fig. 1, 2 and 3. 
A centrally located water chamber 
divided the box into two electrolyte 
chambers A and B of equal size; i.e.,
24.5 in. x 5 in. x 24 in., but in these 
studies they were purposely made dis
similar in internal design to permit 
the accumulation of a larger body of 
comparative data. The electrolyte 
chambers A and B were subdivided 
into a plurality of compartments by 
the cathode. Inside of A of each 
cell, the anodes were placed in corners 
formed at the junction of the cathodic 
side and compartment walls, while

inside of B the anodes were placed 
centrally with respect to the side 
walls. The graphite anodes were at
tached to and depended from a mov
able cover which permitted adjust
ment of the gap between one anode 
face and an opposite cathode surface.

The cells were cooled by means of 
water circulated through the inside 
chamber and by the natural convec
tion of air past the outer surfaces. 
I t  is to be noted that in these cells 
the water chamber was a separate 
vessel which was fitted into the rec
tangular structure and which ex
tended to 1 in. of the base, thus 
providing an area of 1,175 sq.in. 
(7,600 sq.cm.) on the three water- 
cooled faces. When the total load 
was 500 amp., cells Nos. 2 and 3 car
ried 0.067 amp. and 0.011 liters of 
electrolyte per square centimeter of 
water-cooled surface. There was no 
difficulty in maintaining an operating 
temperature of 25 deg. C. with a 
500 amp. load when cooling water of 
10 to IS deg. C. was available. Be
cause of the simplicity of the design 
and the relatively large area of water- 
cooled surface, it appears that a sim
ilar manually operated cooling system

could be employed in large-scale op
erations without encountering appre
ciable deviations from the desired 
working temperature. Since the cool
ing chamber was uncovered and fitted 
with an overflow, no rigid or com
plicated piping or electrical connec
tions to or through the cover of the 
cell were necessary.

OPERATING TECHNIC

A saturated salt solution contain
ing 5 grams of sodium dichromate 
per liter was delivered through in
lets located on one end and near the 
bottom of each side while the chlorate 
solution was discharged separately 
from each of the electrolyte cham
bers thropgh openings near the top 
on the far side of the cell. Increas
ing and approximately equal electri
cal loads were delivered to chambers 
A and B of a series of cells which 
were basically alike but which con
tained significant modifications in an
ode and cathode surfaces. In cell 
No. 1 (Fig. 1), there were 8 anodes 
and 8 compartments in each electro
lyte chamber. In cell No. 2 (Fig. 2) 
half of the anodes were eliminated 
and the size of both compartments 
doubled by removing intemediate 
cathode walls. The cathode area of 
chamber A was diminished further by 
cutting the compartment walls so 
that they extended only to the middle 
of the chamber. In cell No. 3 there 
was a still further diminution of 
cathode area due to the slotting of 
the compartment walls as is shown in 
Fig. 3. Cell No. 4 was practically 
identical with that of No. 2B, except 
that perforated cathode walls used to 
separate the compartments.

Data obtained during the operation 
of the four cells are summarized in 
Table II.

DISCUSSION OF RESULTS

As was to be expected, an increase 
in the ampere load in all of the cells 
was accompanied by an elevation in 
the voltage. With one exception, the 
amount of reduction at the cathode 
was smaller as the cell load was in
creased to 200 or 250 amp. per side. 
Other data are, however, available in
dicating the generality of this trend. 
The over-all current efficiency of each 
cell increased as the per cent reduc
tion decreased but the improvement 
became less at, the higher loads. Ex
cept for cell No. 1, the required volt
age in chambers A with anodes lo
cated in corners was lower than in 
the corresponding B chambers where 
the anodes were equidistant from the
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side walls. Data in Tabic II  indi
cate clearly the increase in power 
consumption of these cells when the 
anode current density exceeds 0.03 
amp. per sq.cm.

The power consumption per pound 
of sodium chlorate in coll No. I, 
containing 16 anodes in 16 compart
ments, was less than in the subsequent 
cells. Here, however, there was twice 
the investment in graphite electrodes 
and a somewhat more expensive cell 
construction. Another factor con
ducive to greater power consumption 
in cells 3 and 4 was the fact that 
the anodes had become progressively 
smaller in size, resulting in a high 
anode current density. The higher 
graphite attack shown in cell No. 4, 
Table I, was no doubt due largely 
to the increase in the operating tem
perature from 25 to 26.5-33 deg. C. 
The cooling water then available was 
about 23 deg. C. while the outside 
atmosphere was at times 35 deg. C., 
95 deg. F.

In estimating the total attack on

Fig. 2 Cells, ty p e  2-A a n d  2-B. In 
this cell h a ll  o! the a n o d e s  w ere  
e lim inated  a n d  the size of both  com
p a rtm en ts  doub led  b y  rem oving  in ter

m ed ia te  ca th o d e  w a lls

Fig. 3 Cells, ty p e  3-A a n d  3-B. In  this 
cell there  w a s  a  still fu rth er dim inu

tion of ca th o d e  a r e a

the graphite anodes it is necessary 
to consider the mechanical losses as 
well as the chemical attack as shown 
by COa analyses. In the earlier work 
with comparatively new anodes, and 
with an anode current density of 0.02 
amp. per sq.cm., tlx* mechanical loss 
was assumed to be about equal to the 
chemical attack. This-ratio, however, 
changes with the temperature, current 
density, and with the age of the 
anode and, consequently, any estimate 
may be appreciably in error.

I t  is clear that the construction 
costs of rectangular cells used in 
these experiments can be appreciably 
curtailed by reducing the width of 
the water compartment from 5 in.

hr. for an anode current density of 
.01!) and 0.73 to 1.29 amp. per liter 
reported in the first paper and to 
2.32-2.63 kw.-hr. for an anode cur
rent density of 0.019-0.038 and 1.11 
to 2.22 amp. per liter reported in 
our second article. The present op
erations with the rectangular cell, 
however, required several times as 
much hydrochloric acid for control
ling the pH.

SUMMARY

The electrochemical production of 
sodium chlorate was studied in water- 
cooled rectangular cells. Such cells 
are more economical of floor space

T able II— Coll Conditions a n d  P erform ance

CELL NO. 1*
Grams

Kw.-hr. carbon Current Density Current
% % (d. c.) as Grams Amp./sq. cm. Concn.

Side Reduc Effi /Lb. COj/Lb. H +  ion NaCl - Amp.
No. Amp. Volts tion ciency NaClOi NaClOj ap pH /Liter Anode Cathode /Liter
A 200 2.95 10.1 78.3 2.58 1.4 6 .6 185 0.028 0.012 5.4
A 310 3.23 9 .7 79.2 2.79 1.8 6 .6 -0 .9 170-215 0.044 0.019 8 .4
B 200 2.06 0 .8 80 .5 2.52 1.8 6 .2 -6 .5 150-200 0.028 0.012 5.4
B 300 3.12 9 .2 79 .0 2.71 1.9 6 .7 -6 .9 170-215 0.043 0.018 8 .2

*8 anodes and 8 compartments in each chamber.

CELL NO. 2*
A 195 3.37 16.0 74.4 3 .10 1.5 6 .2 -6 .4 135-170 0.06 0.020 4 .7
A 250 3.66 12.0 79.0 3.17 1.7 6 .2 -6 .8 120-130 0.08 0.025 6 .0
B 200 3.59 8 .5 80.5 3 .06 1.4 6 .3 -6 .4 135-170 0.06 0.017 4 .8
B 260 3.94 8 .0 80.0 • 3.37 2.1 6 .2 -6 .6 115-130 0 .08 0.022 6 .3

*4 anodes and 4 compartments in each chamber.

CELL NO. 3*
A 260 3.76 8 .0 81.0 3.18 2.1 6 .6 170 0 .0 8 -

0.11
0.027 6 .3

A 330 4 .05 4 .0 84.0 3.31 1.3 6 .7 145 0 .1 1 -
0.14

0.034 8 .0

B 255 4 .06 6 .0 83.0 3; 34 2 .5 6 .1 -6 .6 160-180 0 .0 8 -
0.14

0.023 6.1

B 325 4 .32 5 .0 82 .0 3.61 2 .7 6 .7 -7 .2 160-180 0 .1 1 -
0 .1 8

0.029 7 .8

*4 anodes and 4 compartments in each chamber.

CELL NO. 4*
A 197 3.71 12.0 79.0 3 .30 2 .1 A 6 .7 -6 .8 170-200 0.08 0.019 4 .7
A 322 3 .79 8 .0 80 .0 3.25 2 .4 a 6 .5 -6 .8 150-160 0.13 0.031 7 .7
B 217 4 .19 9 .0 81 .0 3 .55 2 .2  a 6 .7 -6 .8 170-200 0.12 0.021 5 .2
B 285 4.22 7 .0 S3.0 3 .47 3 .1 a 6 .5 -6 .8 150-160 0.15 0.027 6 .9

* 4 anodes and 4 compartments in each chamber.
A Operating temperature 26.5° to 33° C.
1. Current readings are considered accurate to 2%, the same as in ref. (1) and (2).
2. Efficiencies are besed on gas analyses which are about 2% higher than efficiencies based on liquor

analyses, when operating with the present equipment.

to 1 in. or less. Such a change would 
cut down material costs and would 
permit a more rapid circulation of 
water through the cooling chamber, 
thus affording a better heat transfer. 
When operating cell No. 1 at 0.028 
anode current density, 5.4 amp. per 
liter, the kw.-hr. d.c. per pound oi 
sodium chlorate for sides A and B 
was 2.5S and 2.52 respectively. This 
can be compared with 2.73-3.04 kw.-

than cylindrical ones. Compared with 
the cells which served previously as 
bases for cost figures, the present 
cells produced from 5 to 7 times as 
much sodium chlorate per unit volume 
as those described in the first paper, 
and about 2.5 times as much as those 
depicted in the second. When costs 
are based on high amortization rates, 
it may be advantageous to operate 
cells at high current concentrations.
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Selec ting  M a te r ia ls  
of C ons truc t ion

   C hem . & M e t. I N T E R P R E T A T I O N  — ........... ........

Dr. H. L. M axwell, du Pont's expert in m aterials of construction for 
chem ical engineering equipment offers som e extrem ely worthwhile 
suggestions for the guidance of engineers w ho are faced  with the 
n ecessity  of selecting m aterials from which to fabricate a  p iece  of 
equipment.— Editors.

T h e  s e l e c t i o n  of metals for use 
in chemical equipment should be 
made with two major considera

tions in mind according to Dr. H. L. 
Maxwell, metallurgist of the Tech
nical Division, Engineering Depart
ment, E. I. duPont deNemours & Co. 
who spoke before the Cleveland Sec
tion of the American Chemical So
ciety recently. Dr. Maxwell stressed 
that the physical strength and cor
rosion resistance of metals and ma
terials are of equal and exacting im
portance. Often an engineer may 
relegate the physical characteristics 
of a material to the background when 
the material at hand represents the 
optimum in corrosion resistance for 
his process. The engineer responsible 
for selecting materials must study and 
subject representative samples to 
temperatures and pressures to be en
countered in actual operation in addi
tion to the chemical action of the 
materials to be processed. A syste
matic and scientific interpretation of 
handbook data must be made, if 
actual tests at operating conditions 
are impossible.

The money and time invested in 
obtaining authentic samples for cor
rosion and physical tests are an un
failing investment. Guesswork must 
be eliminated entirely from prelim
inary tests. A system of “ pedigreed 
samples” is recommended for any 
organization responsible for the selec
tion of materials of construction. 
Such a collection may be assembled 
by obtaining authentic plates of sev
eral materials for possible use in 
future construction and cutting from 
300 to 400 specimens from each plate. 
Each plate should receive similar fin
ishing thus imparting like surface 
conditions to all samples. When 
multiplied by the many metals and 
materials available for use in chemi
cal construction, the collection takes 
on large proportions. The materials 
may be cataloged according to their 
action under varying conditions, elim
inating many unnecessary repeat tests 
when such conditions are encountered 
subsequently. Maintaining a set of 
such samples allows materials avail
able for testing upon short notice and 
contributes much to the economy and 
accuracy of testing and selecting ma
terials.

Basically, wear of metals results 
from the action of fine abrasive sub
stances upon the metal surface, or 
from the continuous impact of par
ticles, large or small, upon the metal 
surface. In cases of the first class, 
high carbon and high chrome irons 
are suggested. Chilled white iron is 
excellent for such applications. In

cases of the impact type, steels of 
the austenitic type are quite success
ful. In many instances of continuous 
impact, manganese steels are known 
to become actually harder and more 
suited to the application upon con
tinued use under impact conditions. 
No connection can be made between 
the two classifications of metal wear. 
In most cases, a metal suited for the 
one condition will not serve well 
when applied to the other condition.

Stainless steels receive the widest 
and most extensive application of all 
alloy metals in the chemical and proc
ess industries and Dr. Maxwell segre
gates them into two general group
ings, the ferritic and austenitic types. 
The ferritic type, consisting of from 
4 to 28 per cent chromium, must un
dergo elaborate heat treatment when
ever any welding or other thermal 
shock is applied to the vessel. The 
welding of only a small pipe onto a 
large tank will require extensive heat 
treatment of the entire vessel to save 
it. Seldom is such treatment ap
plicable or available at the point of 
installation and many times a small 
change in process piping will require 
that the vessel be shipped many miles 
to a mill having means available for 
heat treating. The costs of dis
mantling, shipping and the time lost 
in such an operation all are of major 
consideration when selecting vessels 
constructed from such materials. Pro
visions should be made for the re
moval of such vessels from the plant 
when they are ordered, as foresight in 
the matter may prevent removal of 
the vessel piece by piece through the 
largest door or window of the plant 
at a later date.

Dr. Maxwell spoke highly of the 
18 8-S Cb stainless steel, the so-called 
stabilized stainless, which can be 
welded without extensive heat treat
ment. He emphasized that one must 
remember that stainless is a descrip

tive term applied to an alloy steel 
and that necessarily it is a relative 
term. While stainless steels serve 
well under oxidizing conditions, the 
so-called stainless properties are non
existent in the presence of many re
ducing agents. Stainless steel is im
proving constantly and a penetra
tion of 0.0015 in. per month in nitric 
acid is considered a new standard. 
In fact, there are many stainless 
steels available with a penetration 
rate as low as 0.0006 in. per month.

With stainless steel costing approx
imately 40c. per lb., and tantalum 
costing approximately $50 per lb., 
it may be difficult to conceive the use 
of tantalum in processing operations. 
However, there are any number of 
applications where the use of tanta
lum has prevented the constant re
placement of stainless and other 
metals. When using tantalum, one 
must remember that the scrap or re
covery value is very low. The op
posite is true of silver, the recovery 
of silver being approximately 99 per 
cent. The scrap value should re
ceive important consideration when 
metals and materials are being se
lected for process equipment.

When selecting materials for use 
in vessels where heat transfer is a 
ma.ior consideration, he pointed out 
that the actual heat transmission val
ues of the metals was secondary to 
the film coefficients involved on either 
side of the containing vessel. When
ever possible, he recommended actual 
laboratory testing of the various ma
terials under consideration.

Selecting materials for chemical 
construction should not be the re
sult of guesswork and hunches, or 
from brief preliminary tests, but 
should result from actual and thor
ough testing of authentic samples 
and the scientific interpretation of 
existing data when actual testing is 
impossible.
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A N ew

C a ta ly s t ca se s  in a  H oudry  unit a t the Sun Oil C o.'s M arcus Hook refinery

C h e m . & M e t . I N T E R P R E T A T I O N

Heat transfer m edia for high tem peratures h ave a lw a y s  presented a  
serious problem  to the chem ical engineer— particularly in the 
petroleum  industry w here h igh tem peratures and m uch heat 
exchange are involved. Dowtherm, hot oil and mercury h ave been  
used  for m any years and, within certain lim itations, h ave b een  quite 
satisfactory. However, there are som e u ses for w hich these m aterials 
are not suited. A n ew  heat transfer m edium , a  mixture of inorganic 
salts know n a s  HTS, has been  developed  to fill som e of these gaps. 
It is  significant that its first b ig u se has been  in the Houdry catalytic  
cracking process.—Editors.

A  MOLTEN MIXTURE of nitrates and 
nitrites of sodium and potassium, 
known as HTS, has recently come into 

large plant-scale use as a heating 
and cooling liquid. This mixture, 
which consists of approximately 40 
per cent NaNO;, 7 per cent NaN03, 
and 53 per cent KNO«, by weight, 
has been adopted because it has a 
low melting point, a high heat trans
fer rate, and a thermal stability and 
a lack of corrosive action on steel at 
temperatures above those obtainable 
with Dowtherm, hot oil or steam.

B ased on a paper of the sam e title  
presented by the authors before th e B u f
falo meeting: of A.I.Oh.E,. May 13-15, 1940.

While similar nitrite and nitrate 
mixtures have been employed for a 
great many years in molten baths for 
the heat treatment of metals and in 
small installations requiring heat re
moval at a high temperature level, 
their use as heat transfer salts on a 
large scale began with the installa
tion of the Houdry units for the 
catalytic cracking and refining of 
petroleum. In 1937 this salt mix
ture was evaluated by Socony- 
Vacuum Oil Co. and Sun Oil Co. 
in semi-commercial cracking plants 
and the first full-size Houdry unit 
using molten salts began operation

W . E. KIRST,

in February, 1939. According to 
the published descriptions of this 
plant, approximately 1,000,000 lb. of 
salt mixture are used in a single 
unit. There are now at least 12 of 
these large catalytic cracking plants 
in operation, and others being built.

The solid salts may be melted with 
150-lb. steam, and arc normally cir
culated through the steel piping by 
means of a vertical centrifugal 
pump. The salt temperature is 
maintained at 850 to 900 deg. P . by 
heat exchange between the catalyst 
case and either a crude-oil preheater 
or an exchanger serving as a boiler 
generating 450-lb. steam. A high 
rate of heat transfer serves to re
move heat from the catalyst rapidly 
and hold it a t the desired tempera
ture within the required narrow 
limits.

Since this heat transfer fluid was 
adopted in the first Houdry crack
ing units, many new uses have been 
suggested. For example, it has been 
employed in the new Thermofor 
Kiln, developed by the Socony- 
Vacuum Oil Co. for the regenera
tion of decolorizing clays. In  this 
process the clay is held at the de
sired temperature by pipes through 
which the molten salt is pumped in 
circuit with an exchanger for in
troducing or removing heat as the 
need may be. This salt mixture is 
also suitable for use in a high-tem- 
perature bath for cleaning high- 
melting plastics from metal parts. 
HTS appears attractive for many 
high temperature distillations, the 
heat to the still being supplied by 
circulating the molten salt through 
pipe coils in the base of the still.

AVAILABLE HEAT TRANSFER FLUIDS

The commercially important heat 
transfer fluids are shown in Table 
I, together with the temperature 
limits within which they are recom
mended. Brine and other fluids for 
sub-atmospheric temperatures are 
omitted from this table.

Steam, water, Hue gas, and air are. 
within their limitations, the most 
widely used and cheapest heat trans
fer fluids. The upper temperature 
limit on steam is usually 460 deg. F.,
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H eat T ransfer M edium

W. M. NAGLE and J. B. CASTNER E xplosives D epartm ent, E. I. duPonl de N em ours  4  Co., W ilm ington, Del.

corresponding to a pressure of 450 
lb. per sq.in., although temperatures 
of 580 deg. F. (1,400 lb. per sq.in. 
gage pressure) can be obtained in 
commercial power plant installa
tions. Flue gas temperatures can 
be much higher. They are, in effect, 
limited only by the material out of 
which the conduits are made. While 
the temperature range in which flue 
gas and air can be used as a heat 
transfer fluid is wide, these gases 
have several serious drawbacks in 
many chemical operations. Great 
volumes of gas are necessary to 
transfer relatively small amounts of 
heat, because the specific heat per 
unit of volume and the transfer 
coefficient are exceedingly low. 
Furthermore, temperature control is 
difficult and local overheating is 
liable to occur.

Mercury is, in many respects, an 
ideal heat transfer fluid for the 
temperature range above that of 
steam. However, a present cost of 
about $2.50 a pound, a high density,

T able I— Im portan t H ea t T ransfe r F lu ids

Usual Pressure
Temperature Lb. /sq.in.

Fluid Limits, deg. F. Gage
Steam or water  32HI60 0-450
Oil............................ 30-550 0
Dowtherm A 

(75% diphenyl- 
oxide, 25% di
phenyl)   54-700 0-135

Mercury................... -37-1000 or 0-180 or higher
higher

HTS........................  290-1000 0
Flue Gas’or Air  Up to S00 in 0

iron ducts, to 
1,600 in special 
alloys

and the hazards offered by leaks of 
the toxic vapor have, in general, 
limited its use to n few central 
power stations.

Molten lead as a heat transfer 
fluid may be applicable in some 
small installations, in spite of the 
high melting point and specific grav
ity, but it has not attained any com
mercial importance.

“NS” fluid, a patented salt mix
ture containing aluminum and sod
ium chlorides, appears, from opti
mistic claims published in 1933 (See 
Chem. <£■ Met. for July 1933, p. 353), 
to be a suitable heat transfer fluid 
for use at high temperatures. There 
has been a good deal of interest in 
this material but no commercial in
stallation as far as we know. It is 
possible that fears of excessive cor
rosion have retarded or prohibited 
any industrial application.

Hot oil, Dowtherm, and IITS are 
the principal commercial heat trans
fer fluids now available for instal
lations in which the temperature of 
steam is insufficient and in which 
flue gas is inapplicable, for any 
reason. The practical top limit for 
oil is somewhat over 550 deg. F.. 
and that for Dowtherm is approxi
mately 700 deg. F., above which 
temperatures these organic materials 
begin to coke and plug up pipe lines. 
The upper practical limit for HTS 
has not been established definitely. 
At present it appears to lie in the 
range between 900 and 1,100 deg. F. 
depending on operating conditions 
and economic factors. The salt mix

ture can be used as a heating or 
cooling fluid at atmospheric pressure 
and at temperatures that are 200 to 
400 deg. F. higher than the top limit 
for Dowtherm.

PROPERTIES OF HTS

A low freezing point is desirable 
to facilitate fusion of the transfer 
agent with plant steam, which often 
does not exceed 350 deg. F. in tem
perature. The freezing points of a 
large number of flic possible NaNO~- 
NaNCVlvNO, mixtures have been de
termined. Mixtures having from 
40-50 per cent NaNOa are liquids at 
temperatures below 290 deg. F., and 
therefore, can bo melted readily with 
normal plant steam. The standard 
composition of 40 per cent NaNO», 7 
per cent NaNOs and 53 per cent KNO« 
freezes at 288 deg. F. It should be 
pointed out that a small amount of 
moisture reduces sharply the freezing 
point of these mixtures. Conse
quently, before the freezing point is 
determined the salt should be melted 
and dried by heating at approxi
mately 480 deg. F. until frothing 
ceases.

The specific gravity of IITS was 
measured over the temperature range 
of 300-1,030 deg. F. and found to 
vary from 1.97 to 1.68. The individ
ual points are given in Fig. 1, and 
the density-temperature relationship 
is presented in the alignment chart 
of Fig. 2 for use in design calcula
tions. The specific gravity determi
nations were made on a modified 
Westphal balance and checked by

More th an  1.000,000 lb . of a  
n ew  ino rg an ic  h e a t  tran sfe r  
m edium , HTS, is  rep o rted  to 
be  in u se  in  e a c h  of the 12 
H oudry  ca ta ly tic  crack ing  
units. This is a  r e a r  v iew  of 
one of th e  Socony-V acuum  
p la n ts  e rec ted  b y  E. B.

B adger & Sons
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weighing known volumes of the 
molten material held in a small metal 
cylinder.

From the slopes of the total heat- 
temperature lines, in Fig. 3 it can be 
seen that the specific heat of the solid 
salt mixture is 0.32, that of the melt,
0.373 cal. per gram and deg. C. 
(B.t.u. per lb. and deg. F .). The 
latent heat of fusion is approximately 
20 cal. per gram or 35 B.t.u. per lb.

Viscosity of the liquid was com
puted from the kinematic viscosity 
and the previously determined den
sity values for liquid HTS. The ex
perimental data cover the range 
from 300 to 820 deg. F. Higher tem
peratures were not reached due to 
difficulties in supplying sufficient 
heat to overcome the radiation losses 
from the tall and incompletely lagged 
beaker. However, the data were 
plotted on logarithmic paper and 
extrapolated to 1,000 deg. F. with 
an accuracy that is believed sufficient 
for design purposes. The experi
mental points and the extrapolated 
curve are shown on the graph of vis
cosity versus temperature, Fig. 4.

HEAT TRANSFER COEFFICIENTS

Individual heat transfer coefficients 
for HTS flowing in turbulent motion 
inside circular pipes were deter
mined over the temperature range of 
580 to 960 deg. F. and at linear ve
locities up to 6 ft. per sec. The heat 
flows on which the coefficients were 
based were taken as a product of the 
specific heat, 0.373, the temperature 
rise, and the rate of flow of the 
liquid. These calculations were 
checked by measuring the electrical 
power supplied to the pipe. The 
maximum deviation between the heat 
absorbed by the salt and the elec
trical heat supplied, after correction

for measured radiation losses, was 22 
per cent, and the average deviation 
was 1 per cent. In osder to deter
mine if an appi'eciable amount of the 
current was carried by the molten 
salts, the electrical conductivity of 
liquid HTS was measured in a sep
arate experiment. I t  was found that 
the conductivity, while appreciably 
greater than that of tap water, was 
not sufficiently high to permit the 
salt to carry more than 2 per cent of 
the current which passed through the 
iron pipe. The temperature differ
ence between the inside wall of the 
heated pipe and the main body of 
the liquid was obtained by subtract
ing the calculated temperature drop 
through the pipe wall from the meas
ured temperature difference between 
the outside pipe surface and the salt. 
This correction differs from the one 
ordinarily used in heat transfer tests, 
because resistance heat is not trans
ferred through the pipe wall from the 
outside to the inside surface but is 
generated within the pipe itself. On 
the assumptions that the electrical 
conductivity of the iron pipe is uni
form and that the radiation losses 
are negligible, suitable differential 
equations were derived and inte
grated. The following equation, giv
ing the temperature drop from the 
outside to the inside of the pipe in 
terms of heat flow, thermal con
ductivity, and physical dimensions, 
resulted:
, _  , <?________
" ! 2 tU (r „ >  -  r ? )

where
¡¡> and i i =  the temperature of outside 

and inside surface of pipe, 
deg. F.

r0and r. =  outside and inside radii.

q =  quantity of heat transferred 
to the salt, B.t.u./hr.

L  =  length of pipe, ft. 
k  =  thermal conductivity of pipe 

metal, B .t.u./(hr.) (sq.ft.) 
(deg. F ./ft.)

Substituting the dimensions of the 
apparatus and taking 24 as the ther
mal conductivity of steel in this tem
perature range, the above equation 
was simplified to

-  i, = 0.000191 q 
In  the calculation of the heat 

transfer coefficient h, the tempera
ture difference between the inside 
pipe surface and the liquid is: the 
average temperature of the outside 
of the pipe minus 0.000191 q and 
minus the arithmetic mean of the 
inlet and outlet salt temperatures.

The thermal conductivity of the 
salt was not measured, and it was 
therefore impossible to compare the 
heat transfer data with those on 
other fluids using the customary 
logarithmic plot:

(D G /ii)  vs. ( h D / k ) / ( C n / k ) ‘ >
A chart has been prepared using 

the experimentally determined equa
tion:

hD/n°-1 = 0.000442 (D G /V 1*
where

h =  heat transfer coefficient, B .t.u/hr.- 
sq.ft.-deg. F.

D  =  inside diameter of pipe. ft.
=  absolute viscosity, lb./hr.-ft. =  

2.42 x viscosity in centipoises 
G =  weight velocity, lb./hr.-sq.ft. of 

cross-section
This chart, Fig. 5 is a plot of hD 
versus DG at temperatures of 600, 
700, S00, 900, and 1,000 deg. F. The 
lines are based on experimental data 
within the range of DG/y. — 3,000 to 
30,000, and on an extrapolation in 
accordance with the standard 0.8 ex
ponent for the range above 30,000.

The practical use of Fig. 5 is illus
trated by the following example. It
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is desired to find the individual coeffi
cient oi' heat transfer, h, for a 1-in.
I.D. tube carrying a stream of the 
salt mixture at 800 deg. F. and a 
flow rate of (>,000 11). per hr. The 
heat transfer coefficient is 858, ob
tained as follows:

I) =  1/12 -  0.0833 ft.

a 0,000
1,100,000

-(0.0833)2

r x i  -  (0.0833) (1,100,000) =  91,600 
From Fig. 5, for a value of DO *= 91,600 

at 800 deg. F. 
lilJ =** 71.5

71 .5
0.0833

858

Stability—At temperatures up to 
800 deg. F., this nitrite-nitrate mix
ture is quite stable and can be ex
pected to give excellent service for 
many years. At higher temperatures,
1,100 deg. F. for example, the salt 
undergoes a slow decomposition ac
companied by a gradual rise in freez
ing point. Since it is desirable to 
keep the freezing point of the salt 
well below the temperature of plant 
steam, it may be necessary to replace 
a part of the charge periodically. 
The decomposition is largely a ther
mal breakdown of the n itrite : 

5NaNOs *  3 NaNO, +  NajO +  N 2 
Samples of the gas evolved by the 
salt after extensive heating at 1,100

deg. F. were found to contain over 
98 per cent nitrogen. I f  air has too 
ready access to the molten salt in the 
high temperature range, an addi
tional reaction

2 NaNO, +  O, ->- 2 NaNO, 
has been found to take place. This 
can be eliminated either by complete 
exclusion of air or by the use of an 
atmosphere of an inert gas such as 
nitrogen.

Corrosion Tests—A number of 
metals were tested in UTS at tem
peratures between 850 and 1,100 deg. 
F. The method consisted of weigh
ing samples of known area and sus
pending them in the liquid, which 
was either quiet or gently agitated. 
Exposure times up to six weeks were 
employed. The corrosion data may 
be summarized as follows:

1. At temperatures of 850 deg. F. 
and below, open-hearth steel exhibits 
satisfactory resistance.

2. At temperatures from 1,000 to 
.1,100 deg. F., steel is not sufficiently 
resistant for most installations, and 
more resistant metals, such as high 
chromium and chromium-nickel steel 
and certain low-chromium alloys con
taining aluminum and silicon are 
recommended.

Safety Precautions — Operations 
involving large quantities of any 
liquid at temperatures where steel is

IN D IV ID U A L HEAT TRANSFER COEFFICIENTS 
- IN S ID E  HORIZONTAL PIPES

H.T.C. (.B .t.u .) (sq.ft.) deg. F  
G - W eight velocity  lb /(h r )  (sq.ff. o f  c ro ss  sec tio n )  
D- in s id e  diam eter, f t

as o-*cr in vo r-

o  o  o o o o o  o o  o' o’ o'CO O' o

/''Exfrapóla fe d  
on 0.8 s lope

at a dull red heat involve serious haz
ards from burns. In addition, HTS 
is composed of oxidizing salts and 
the reactivity of the melt with the 
process materials should be deter
mined by actual test before any rad
ically new installations are started.

EXPLOSIBILITY O F HTS

Attempts to detonate HTS and 
HTS-paraffine mixtures at room 
temperature with 0.5 lb. oL' blasting 
gelatine were unsuccessful. In similar 
tests on HTS at 1,100 deg. F. the 
salt was still insensitive. In other 
trials, motor gasoline, cracked gaso
line, gas oil, and crude oil mixed 
with flowers of sulphur were released 
beneath the surface of an open pot 
of the molten salt at 1,100 deg. F. 
Also crude oil was poured on the sur
face of both lead and HTS at 1,100 
deg. F. with equivalent physical ac
tions. In all cases, the hydrocarbons 
vaporized rapidly and burned, and, 
in the tests in which oil or gasoline 
was released beneath the surface, a 
considerable amount of the salt was 
thrown out on the ground. Analysis 
of the mixture after the tests showed 
there was little chemical reaction 
with the salt. The main effects were 
due to the high temperatures in
volved and contact between hot oil 
vapors and air. In other tests gaso
line vapors were bubbled slowly 
through the molten salt at 1,100 deg. 
F. for a 2-hr. period, 92 per cent of 
the gasoline being recovered un
changed. With ground petroleum 
coke held beneath the surface at
1,100 deg. F. in iron and stainless 
steel baskets a definite reaction was 
obtained between the organic matter 
and the salt mixture. In all cases, 
however, some reaction appeared to 
take place and, therefore, safety pre
cautions should be based on the as
sumption that organic materials 
react with the hot salt mixture to 
evolve gaseous products of combus
tion. Wood chips, paper, and rags 
should not be permitted to drop into 
the molten material for they will 
bum readily. Moreover, melting 
tanks should have good ventilation 
to remove combustion products re
sulting from any failure to exclude 
organic matter, for although these 
gases consist mainly of N2, CO„ and 
H sO, they also contain traces of poi
sonous CO and NO. It is evident, of 
course, that the work just described 
cannot be construed as a blanket 
guarantee that HTS is safe under all 
conditions of use. Each new appli
cation must be considered separately 
and suitable tests developed to dem
onstrate the lack of hazards.
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P la n n in g  
for Cost R eduction

" " " "  Chom. & M e t  I N T E R P R E T A T I O N  — — — — —

A w ell organized plan for cost reduction is a  n ecessity  in both sm all 
and large process industry plants. A ny progressive organization  
must work on the assum ption that every operation, every p iece of 
equipm ent and every process can  b e im proved indefin itely.— Editor.

Or g a n i z a t i o n  for cost reduction 
was the subject of a conference 
of American Management Associa

tion’s production division held in 
New York, May 22-23. How a large 
corporation, with plants of all sizes 
in all parts of the country, has or
ganized its cost reduction and meth
ods improvement worl$ was discussed

by representatives of E. I. du Pont 
de Nemours & Co.

D. P. Carpenter, director of manu
facture, Remington Arms Co., intro
duced the subject by pointing out the 
management concept of the problem 
involved, and the importance of a 
dual program for operating improve
ments : First, through the supervisory

organization; and second, through the 
establishment of an industrial engi
neering group whoso major assign
ment is the improvement of methods.

0 . M. Read, assistant manager of 
du Font’s industrial engineering di
vision then told how his department 
was organized and the various factors 
affecting cost reduction. The division 
comprising a large group of chemical 
and mechanical engineers carry on 
investigations for plant management 
of current processes and equipment, 
including experimental development 
work on equipment, and process mod
ifications with the main objective of 
lowering production cost and im
proving quality of products. Ex
perience has indicated that eight 
major factors cover the most im
portant elements through which engi
neering assistance can be used to 
reduce operating cost. These factors, 
with their various subdivisions, are 
indicated in the outline below.

C O ST
R ED U C T IO N S

IN C R E A S E D
PR O FITS

TH R O U G H
IN D U S T R IA L

E N G IN E E R IN G
A S S IS T A N C E

W O R K
S IM P L IF IC A T IO N

IN C E N T IV E  W A G E

LA BO R  C O ST M A T ER IA LS
R ED U C T IO N H A N D L IN G

M A C H IN E
D EV ELO P M EN T

PLA N T
R E-A R R A N G EM EN T

M A T ER IA LS
C O ST

R ED U C T IO N

P O W ER
C O N S E R V A T IO N

P A C K A G IN G

W A S T E  M A T ER IA L  
R EC O V ER Y

W A TER
TR EA TM EN T

TR A D E  W A S T E  
D IS P O S A I

Y IE L D
IM PRO V EM EN T

F IE L D
E N G IN E E R IN G

IN S TR U M EN TA T IO N

U N IT  PR O C ESS 
D EV ELO P M EN T

P R O C ESS  C O N TR O L

RED UCED
IN V ES T M E N T rO

E Q U IP M E N T
D EV ELO P M EN T

P LA N T D E S IG N

LO W
D E P R EC IA T IO N

RATE

M A T ER IA LS  
O F C O N S T R U C T IO N

M A IN T E N A N C E
SYS TEM S

M EC H A N IC A L  
P O W ER  T R A N S M IS S IO N

L U B R IC A T IO N

PRO D U CT
Q U A L IT Y

IM PRO V ED
E Q U IP M E N T

M A C H IN E
D EV ELO P M EN T

IN S TR U M E N TA T IO N

M A T ER IA LS
D E V ELO P M EN T
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E N G IN E E R IN G
D E V ELO P M EN T

N E W
PR O C ES S ES

U N IT  PR O C ESS 
D EV ELO P M EN T

S A L E S  S E R V IC E

R A W  M A T ER IA L  
IM PRO V EM EN T

P R O C E S S  C O N T R O L

W A TE R
P U R IF IC A T IO N

A n a ly se s o f operations and  equ ipm ent a rrang em ent to e ffe ct m otion econom y.

C o nsu lta tio n  on w ag e  paym ent p la n s , in s ta lla t io n  o f new  system s, and d evelopm ent o f m u lti-fac to r 
w ag e  p aym ent p lan s .

S tu d ies on m a te r ia ls  h a n d lin g , transpo rtation  and sh ipm ent.

Deve lopm ent o f speciq l and auto m atic  m ach ines and  sp e c ia l gauges and instrum ents.

S tu d ies to e ffe ct co nso lid ation  o f operatio ns to reduce h an d lin g , im prove sup erv is ion  and  reduce 
p lan t investm ent.

D evelopm ent o f ra t io n a l pow er standards and  stud ies to im prove g enerating  e f f ic ie n c y , pow er and  
fu e l costs and controcts.

S e lectio n  o f most econom ica l packages and co n ta in e rs .

Deve lopm ent o f equ ipm ent and  processes for reduction  o f m a te r ia l losses.

S tu d ies to determ ine most econom ica l treatm ents o f w a te r fo r process and pow er use.

D eve lopm ent o f processes to tre a t trade w astes in  co m p lian ce  w ith  la w s and fo r reco very o f v a lu 
a b le  m a te r ia ls .

S tu d ies o f p lan ts and  processes to reduce u n it m an ufactu rin g  costs.

A p p lica tio n  o f in strum ents , g aug es, e tc . ,  to im prove process co n tro l.

A p p lica tio n  o f fund am enta l d evelopm ents in  un it processes such os m ix in g , heat tra n s fe r , f lu id  
f lo w , e tc .

Stud ies in  ac id  m an u fac tu re , d is tr ib u tio n  and use and  g en era l exch an g e  o f in fo rm ation  on im prove
m ents in  equ ipm ent and processes.

D eve lopm ent o f most econom ica l equ ipm ent fo r each  com pany process.

Inco rp oration  o f a l l  in d u s tria l eng ineering  know ledge in  new p lan t d esign .

S tu d ies to p ro v id e  the  most su ita b le  construction m a te r ia ls .

A p p lica tio n  o f modern m ain ten an ce system s to reduce m ain tenance costs.

S p ec ifica tio n  and s tan d ard iza tio n  o f fa c i lit ie s  for m echan ica l power transm iss ion .

S ta n d a rd iza tio n  to reduce u n it p urchase p rice  and sp e c ifica tio n s fo r lu b rica n ts  to in crease  equipm ent 
l i f e .

D eve lopm ent o f sp ec ia l m ach ines fo r im proving  q u a lity  o f p roduct.

A p p lica tio n  o f contro l instrum ents to im prove product q u a lity .

S p ec ifica tio n s o f m a te r ia ls  o f construction to reduce product co ntam in atio n .

Deve lopm ent of new in fo rm ation  ond equ ipm ent to im p ro ve product q u a lity  in c lu d in g  sem i-works 
operatio n  lead in g  to p lan t sc a le  d es ig n .

A p p lica tio n  o f fundam enta l in fo rm ation  on d is t i l lo t io n , a b so rp tio n , f ilt ro t io n , e tc . fo r product 
im provem ent.

A do p ting  sp e c ia lize d  en g ineering  in fo rm ation  to sa le s  prob lem s.

Im provem ent in  process and  equ ipm ent fo r the  m anufactu re  o f row  ond sem i-fin ished  m ate ria ls . 

S p ec ifica tio n s  on woter treatm ent fo r sp ec ia l uses re q u ir in g  w ater o f h igh q u a lity .
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FREDERICK G. STRAUB D eparim enf o f C hem istry , U niversity ol Illinois, U rbana, III,

W T  r  a n y  a po l o g y  is  clue f o r  d is -
JL cussing the somewhat perennial 

subject of boiler water, it might 
be fa ir to say, perhaps, that the mat
ter is coming to be treated in a more 
rational manner; that much of the 
quackery and mysticism that has so 
long prevailed is being superseded by 
a more scientific and sensible consid
eration of the problem”.” During the 
intervening period of more than four 
decades, since this was penned, a 
continuation of the “scientific and 
sensible consideration of the prob
lem” has enabled the chemical engi
neers to keep pace with the various 
water treating problems which have 
presented themselves.

The advent of higher steam pres
sures, increased rates of heat transfer 
and decrease in the number of steam
ing units in the power house has 
placed increased responsibility for 
proper boiler feedwater treatment on 
the chemical engineer. Partridge and 
Purdy“ have very ably described the 
problems confronting the chemical 
engineer in the modern power plants. 
The most common classification of 
these problems is:

1. Scale
2. Corrosion
3. Em brittlem ent
4. Carryover

The first two difficulties may be 
experienced at almost all points in 
the water-steam cycle of the power 
plant whereas the last two occur only
B ased on a  paper presented at the Buffalo- 
N iagara F a lls  m eeting o f the Am erican  
Institu te  of Chem ical Engineers, May 
13-15, 1940.

C h e m . & M e t. I N T E R P R E T A T I O N '

Modern designs for steam  production have p laced  increased re
sponsibilities on chem ical engineers in charge of feedw ater treat
ment; higher steam  pressures, increased heat transfer rates and  
other trends have brought special problem s and required the d e
velopm ent of new  m ethods of treatment. Prof. Straub, w ell known 
authority on the subject, review s the latest developm ents.—Editors.

in the steam boiler. There are many 
methods of boiler water treatment 
which prove suitable for one or all 
of these problems. However, the 
methods of attaek may be roughly 
classified as treatments used internal 
or external to the boiler. In the more 
recent years it has proved advisable 
to use a combination of both the ex
ternal and internal treatments.

Scale—The external softening of 
water for the removal of scale form
ing materials such as calcium, mag
nesium and silica has received in
creased attention with marked results 
in the last few years. The recircula
tion of sludge5'“ with increased rate 
of softening in the cold process lime 
softener has resulted in the wider ap
plication of the cold process softener 
as a primary treatment ahead of 
zeolite and hot process softeners. This 
change in reaction rate has been ac
complished by taking advantage of 
the increased rate of chemical re
action which results when the sludge 
resulting from the precipitation

within the softener is thoroughly 
mixed with the treating chemicals 
and the water being treated. The 
sludge is agitated by means of re
volving paddles or blades at the bot
tom of the softener. This brings the 
treating chemicals, the sludge and the 
incoming water all in intimate con
tact. The water then flows up at 
diminishing velocity through a float
ing sludge blanket. This is accom
plished by the design of the softener 
compartments. The water leaves the 
sludge blanket almost crystal clear 
and the chemical reaction is complete. 
Thus in a comparatively short space 
of time a clear, soft and stable water 
has been produced in the cold with a 
minimum of chemicals. A filter is 
usually used after these softeners; as 
a precaution, however, the time in
terval between washing the filters is 
greatly lengthened. Very little if 
any precipitation is formed on the 
filter beds. The application of proper 
coagulants and control of pH value 
in this method has also resulted in
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Tho modification of the ^oolite 
method of softening so ms to he nblo 
to use the hydrogen ns well ns 
sodium cycles lins jrivoii 11 now met hod 
of elimination of tho positive mid in 
some 01 sos tho negative ions nlso 
from tho water.

The oldor /.oolite softener involved 
tho use of the siliceous zeolite con
taining sodium oluminiun silicates. 
Those were not stable in acid or 
strongly alkaline waters. This made 
it necessary for close control of the 
pH value of a water being treated 
in the older base exchange softeners. 
New softening materials for use in 
the base exchange softeners now al
low its use in acid or alkaline wa
ters. These bodies are called “Or- 
ganolites,” “Zeo-Karb,'’ “Exchange 
Filters,” “Demineralization" and so 
forth. They operate under two con
ditions, either on the sodium or the 
hydrogen cycle. Their use is similar 
to that of the older zeolites and they 
may be regenerated with a salt or 
brine solution. Under such condi
tions they are said to be operating 
011 the sodium evele and to give a 
treated water having the same com
position as one treated with the older 
type zeolites. They do, however, have 
the advantage of being non-siliceous 
and thus preclude the possibility of 
increasing the silica content of the 
water. They are also more stable over 
wider range of pH  changes than the 
older zeolites. Under the conditions 
ot' the sodium cycle they convert the 
calcium and magnesium bicarbonates 
to sodium bicarbonates and the1 sul
phates or chlorides to sodium sul
phate or chloride.

If they are regenerated with an 
acid solution such as sulphuric acid 
instead of a salt solution, they are 
said to he operating 011 the hydrogen 
cycle: After they have been treated
with acid they give an effluent in 
which the calcium and magnesium 
bicarbonates are converted to car
bonic acid (HoGO.j) and the chlorides 
and sulphates to hydrochloric and 
sulphuric acid respectively. The car
bonic acid readily breaks down to 
form carbon dioxide and water. The 
carbon dioxide is readily removed by 
blowing air through the water (de
gas! ti cation). The effluent from the 
hydrogen eycle is acid in nature and 
could not readily be used for boiler 
feedwator. The usual procedure fol
lowed is to pass part of tile raw water 
through one tank operating on tho 
sodium cycle; which gives an alkaline 
water containing sodium bicarbonate. 
Tho rest of the water is passed

through the hydrogen cycle and the. 
effluent from the two softeners mixed 
in the proper proportions so as to 
give the desired alkalinity. The mixed 
water is then degasifled. The equip
ment used in the acid cycle must be 
properly protected to prevent acid 
attack on the metal parts.

The water resulting from the use 
of a combination sodium and hydro
gen cycle will give a reduction in 
total solids depending on the rela
tion between the bicarbonates and 
the chlorides and sulphates in the 
raw water. As the bicarbonates in
crease, there is more reduction in 
total solids. At the same time the 
cost of treatment increases since more 
sulphuric acid is used. This treat
ment is in general more expensive 
than the older zeolite process. The 
equipment cost is higher since aeid 
resisting coatings must be used and 
the newer softening materials are 
more expensive. This increased eost, 
however, is more than offset in many 
installations by the reduction in total 
solids with resulting decrease in blow 
down and ability to use more makeup.

These now base exchange softeners 
are low in silica whereas the older 
type of zeolites had a. high silica con
tent., The use of these materials thus 
prevents the contamination of the 
treated waters with silica. The hy
drogen cycle has proven quite etfeo- 
tive in removing ammonium com
pounds from the water.

Of course, none of these methods 
removes all the hardness, and addi
tional chemical treatment is often 
essential to prevent seule formation. 
Tile most common method in use has 
been the use of phosphates tor pre
vention of sulphate or carbonate 
scale. Silica scale has been en
countered in boilers lum iet areas of 
high heat transfer and ted with wu-

ters containing appreciable silica. The 
method of attack for silica scale pre
vention being emphasized at the pres
ent time is the removal of silica from 
the water prior to entering the cycle. 
This has involved the use of coagu
lants such as iron, aluminum and 
magnesium salts, which under proper 
pH  control prove quite effective in 
lowering the silica content8“ . In 
general these methods have been 
somewhat expensive. The use o f the 
nonsiliceous zeolites and anthracite 
coal filters serve to prevent the pick 
up of silica which was so common 
years ago. In some installations the 
use of finely divided iron and iron or 
zinc salts1’ has aided in retarding 
silica scale formation. However, the 
use of any material which causes a 
precipitate or deposition within the 
boiler, whether phosphate, iron or 
zinc has quite often resulted in sludge 
deposition in areas of sluggish cir
culation with resultant loss of tubes. 
Consequently the trend has been 
toward the most efficient external re
moval of scale or sludge forming ma
terial with the minimum of internal 
treatment for the higher pressure, 
higher rated plants. I t has been found 
that the silica deposits form only in 
areas of high heat transfer and by 
changing the operating conditions so 
as to eliminate these spots of exces
sive heat transfer the scale has been 
prevented.

One type of scale encountered in 
many plants has been deposits in feed 
line, turbine condensers and heat ex
changers. This has resulted in de
crease in operating efficiency as well 
as increase in maintenance cost. In 
the past this, has been prevented by 
treating with small amounts, of or
ganic materials, -More revent studies 
have shown“ the effectiveness of very 
small amounts ot' inorganic chemicals
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S'ffch as meta, pyro and tetra-phos- 
phftfes.- This use of what has been 
termed “threshold treatment.” has 
shwvn that thé «se of a few p.p.m. 
of this typé of salt will prove quite 
effective in preventing seale in tur
bine condensers, heat exchangers and 
other points.

Côrrôsiôn —• The corrosion most 
commonly experienced in the power 
plant has resulted from dissolved 
oxygen. The modern plants have re- 
sorted to every method available for 
the. removal of the oxygen from the 
water prior to entering the boiler feed 
lines. This has resulted in almost uni
versal chemical treatment being re- 
sorted to for the elimination of the 
last trace of oxygon left; after denera- 
tion. Chemicals such as iron, ferrous 
hydroxide, sodium sulphite/-11, and 
various organic materials are being 
extensively used.

In areas which are “partially dry” 
or “steam blanketed” corrosion oc
curs at an accelerated rate" '“. The 
only safe method of elimination of 
this type of corrosion has been the 
elimination of the dry areas by 
changing circulation or points of 
high heat input with the subsequent 
wetting of the complete tube area.

E m brittle .m e.n t — Embrittlement in 
steam boilers results in the failure 
of the steel in the riveted areas and 
the areas in the vicinity of the rolled 
tube ends. This failure has been at
tributed to the action of the sodium 
hydroxide in the boiler water con
centrating in the capillary spaces 
present in these areas and attacking 
the highly stressed boiler metal with 
the resultant cracking of the steeL 
Methods of chemical treatment have 
been worked out whereby the em
brittling action of the water may 
be stopped. This has involved the 
maintenance of definite amounts of 
sulphates anil chlorides or organic 
material10“ in the lower pressure

boilers and the reducing of the silica 
content in the higher pressure boilers. 
In the newer welded drums the 
riveted areas have been eliminated 
and the tube ends are the only re
maining areas of potential danger. 
The methods of rolling the tube ends 
so as to keep the tube in contact 
with the drum or header surface on 
the inside tends to reduce the poten
tial possibility of concentration of 
the boiler water in these areas.

A recent survey made in the United 
States indicates that failure of this 
type has not been experienced in 
boilers operating at pressures above 
600 lb. irrespective of water treat
ment. However, all of these boilers 
had either inside calked seams or 
we'ded or forced construction.

In the lower pressure boilers no 
eases of embrittlement have been 
encountered in boilers where the 
recommended A.S/M.E. (sodium sul
phate to total alkalinity) ratios have 
been maintained. Many instances of 
embrittlement, have occurred when 
these ratios have not been main
tained. Consequently the boiler code 
recommendations may he said to have 
aided materially in preventing this 
type of trouble.

Carryover—The presence of small 
amounts of solid- in the steam quite 
often resnlts in difficulty in the form 
of turbine blade deposits. Tn order 
to reduce the total solids in the steam 
without reducing those in the boiler 
water, methods of steam cleaning or 
purification have been developed. One 
method in general makes use of the 
principle of washing or scrubbing the 
steam with the water being fed to 
the bofler. I f  this water enters the 
boilers at the temperature of the 
boiler water and is brought in in
timate contact with the steam, the 
boiler water in the steam will be 
replaced with feedwater. Since the 
feedwaters usually have a total solids

O rífice  ta n k  ro te  o f 
flo w  co n tro lle rs

Raw nflue/'/f

_________ Jfvey atoe-*
Rubber tinea pipe*

Treated waterstcrage tank

D iaqram  oí connections oí Zeo-Kaxb a n d  N a units w ith  d eq asiiie r

content less than one-tenth of that 
of the boiler water, the total solids 
in the resulting steam will be reduced 
to a low figure without changing 
those in the boiler water. In  addi
tion to reducing the total solids, the 
composition of the solids is also 
changed. Thus a boiler water con
taining sodium hydroxide might give 
a steam having an appreciable sodium 
hydroxide content, but after being 
washed with a feedwater having a 
low sodium hydroxide content the 
sodium hydroxide content of the 
steam might be eliminated.

In some recent installations it has 
been possible to remove sufficient 
entrained boiler water to reduce or 
eliminate the steam washing”. This 
has involved the use of a large num
ber of so-called cyclone separators 
within the boiler drum. In these sep
arators the boiler water is mechan
ically separated from the steam so 
that the steam contains an extremely 
small amount of entrained water.

Kecent experience indicates the 
necessity for further study relative 
to the effect of impurities in the 
steam on the endurance limit of the 
metals used for the steam turbine 
blades. I t may prove necessary to 
adopt types of blade materials which 
are non-reactive with the impurities.

The results which have been ob
tained in the newer steam power 
plants show that there has been a 
close cooperation between the chemi
cal engineers, the designing engineers 
and the operators. This cooperation 
has started from the early design of 
the plant and extends through its 
ultimate operation. It has resulted 
in the prevention of many difficulties 
and aided in obtaining increased effi
ciency iri the steam power plant.
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A

T im esav in g  Id eas  for E n g in eers
HOPPER INTERSECTION ANGLE SOLVED WITH 

COMPOUND ANGLE GRAPH

horizontal line. Then follow down that 
curve until it  intersects the horizontal 
line from the smaller component angle, 
for example, 55 deg. From th is point 
read vertically  to the resultant scale, 
where it  is found that the angle made 
by the intersection between the two  
planes is  50 deg., which is the true  
slope of the floor of the duet.

The problem is the same, of course, 
when the slopes in the two elevations 
represent not the path of a duct or 
other plane sloping away from the 
surface of the paper, but are the slopes 
of two sides of a hopper.

Sim ple G raphical Integration
JAMES H. W IEGAND U niversity  oi 
M ichigan, A nn A rbor, Mich.

D e t e r m i n i n g  the area under a c u r v e  
in graphical integration is  done by 

breaking the area into a series of verti
cal rectangles, each of which has its  
height chosen so th a t the area of the  
rectangle is approxim ately equal to  
that under the corresponding section  
of the curve. The positioning of the 
top line of th is rectangle is done by 
eye and to get accurate results the 
triangle m ust be narrow and of a 
width depending 011 the slope of the 
curve at that point.

A more rapid method which allows 
regular increments to be chosen, while 
keeping the same accuracy, and avoids 
actually  drawing rectangles on the 
graph is as follow: A straight line is 
scratchcd on a piece of celluloid such 
as a triangle or an irregular curve. 
The celluloid is then laid 011 the graph, 
scratched side down, giving a visible 
straight line 011 the paper which may 
be adjusted as needed. A unit incre
ment along the abscissa is chosen and 
the straight line on the celluloid is 
placed on the increment of the curve 
corresponding to the increment 011 the 
abscissa. The slope of the straight 
line should be about the same as the 
general slope of the curve at that point, 
its position being such that the areas 
formed between the curve and the  
straight line are balanced. The point 
wThere the straight line crosses the m id
point of the increment is read as this 
point is the average ordinate for the 
increment. The straight line is then 
slid on to  the next equal increment and 
the operation repeated. The sum of 
the values of average ordinates m ulti
plied by the value of the unit incre
ment used gives the area required.

Compound an gle  graph for determining slope oi intersection oi two sloping planes  

Resultant Angle, Degrees 
R5 flO 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0

I n t h e  design  of gravity flow equip
m ent for crystalline, pulverized and 

broken solid m aterials it  is important 
that surfaces over which the m aterial 
m ust flow' should not have a slope less 
than the angle of repose of the m a
terial. This problem is encountered in  
the design of hoppers of all sorts, and 
in chutes or ducts for conveying granu
lar m aterials, such as molding powders. 
W ith such powders, for example, the 
slope of a duct or bin w all should not 
be less than 55 deg. if the m aterial is  
to flow w ithout the use of a vibrator.

The difficulty in laying out drawings 
for such equipment is in determ ining 
the angle made by the intersection of 
the tw o walls of a hopper, or the true 
slope of a chute or duct which may 
appear slanting in both elevation draw
ings. A moment’s consideration will 
show th a t the intersection of two slop

ing walls of a hopper w ill have an 
inclination  w ith respect to the ground 
which is less than the slope of either 
of the two walls; and honce that m a
terial may “hang up” in the dihedral 
even though the walls them selves have 
sufficient slope. This fact is emphasized 
by Sandstrom (Chem. tC- M et., Jan. 
1940, p. 23 ). The calculation of this 
angle is a nice problem in geometry.

The accompanying chart, however, 
saves th is ‘calculation. Suppose that 
a duct lay-out is  being made, showing 
projections of the floor of the duct 
which slant in both elevations. It 
would be possible to rotate the drawl
ing by methods of descriptive geometry 
until one vie«- was parallel to the 
paper, when a protractor w'ould show  
the correct angle of the duct floor. 
But w ith the chart the procedure is 
much simpler. The angles made by 
the duct floor w ith the horizontal in 
the two elevations are measured and 
the chart entered at the left a t the 
larger component angle, such as 65 deg. 
Follow horizontally from 05 deg. to 
the curve which has its  top 011 th is

c<
-c

.50
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CHEM & MET REPORT ON

M echanical Power 
Transm ission

TO PL ANT  MANAGE RS ,  S U P E R I N T E N D E N T S  
AND C H E M I C A L  E N G I N E E R S

Estimates indicate that at least 3 per cent of the total equip
ment investm ent in a  typical process industry is in  m echanical 
pow er transm ission equipment. If a  reasonable average life 
is six years, it is clear that m isapplication w hich m ay cut the 
life to sa y  four years can take a  tremendous toll in unneces
sary m aintenance and replacem ent. This report cannot claim  
to be a  short course in power transm ission engineering; on the 
other hand it go es at least part of the w a y  toward its objective 
of indicating w hat is  ava ilab le  and how it is  used.
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In no part of industry is the problem  of m echanical power  
transm ission more diverse or com plex than in the chem i
ca l process field. Drives range from fractional to hundreds 
of horsepow er w hile types of driven equipm ent require sp eed s  
betw een  the low est and the highest. To add to the difficulty, 
high temperature, corrosion and abrasion are often met.

C O N C L U S I O N S  In spite of unfavorable conditions, how ever, such a  broad
range of equipm ent is now  a va ilab le  that it m ay  be stated  
with confidence that a  w orkable solution exists for every  
pow er drive requirement, provided it can  b e recognized and  
properly d iagnosed . The problem  then is  principally one of 
selection, w hich although often a  job for the specialist, can  
still b e accom plished in m any le ss  difficult ca ses  b y  chem ical 
engineers acquainted with the tools at hand.

The W ork and the Tools

I t  h a s  b e e n  estimated by Perry and 
Staniar (Chem. & Met., Dec. 1934, 

p. 625) that in an average process 
industry at least 3 per cent of the 
equipment investment is for mechan
ical power transmission, and that the 
average life of such equipment when 
properly selected is six years. This 
indicates an annual depreciation of 
at least one half per cent of the total 
plant investment, but added replace
ment costs and increased maintenance 
when improperly selected equipment 
fails to give a reasonable life may 
well amount in a single plant to 
thousands of dollars per year. Thus, 
chemical engineers and plant execu
tives have an important stake in 
power transmission machinery, and 
large savings are to be made from a 
proper appreciation of this fact.

Probably the most useful method 
of classifying mechanical power 
transmission equipment is that of 
Staniar (William Staniar, loc. cit. 
and “Mechanical Power Transmis
sion Handbook,” McGraw-Hill Book 
Co., 1936) who states that mechanical

transmission falls into two systems, 
the ilexible and the rigid. Flexible 
systems are those in which the prin- 
eipal power transmitting element is 
capable of slipping or at least has 
a considerable amount of “give” 
under shock loads or high-torque 
starting. Included are all methods 
of belt transmission, chain drives 
and most types of variable speed 
changers. Rigid systems on the other 
hand are those in which direct con
nection or gearing between driving 
and driven machines rule out all 
possibility of flexibility except that 
which can be provided by a ilexible 
coupling or a centrifugal or slip 
clutch or some other overload device. 
Both ilexible and rigid systems can 
be fully protected against overload. 
Where severe vibration exists, how
ever, only the ilexible system may 
serve, for a rigid system communi
cates and may reinforce vibration, 
often leading to high maintenance 
and early replacement of bearings, 
journals and gears.

I t  has been reliably estimated that

approximately 52 per cent of all 
drives in process plants employ belts, 
while about 40 per cent of the drives 
are geared or direct, and 8 per cent 
use chain. Leather and rubber-im
pregnated cotton are the most widely 
used belt materials. Other types in
clude impregnated stitched cotton 
duck, impregnated woven cotton, 
camel’s hair, balata, and certain 
combinations and special types.

Leather Belts—Leather belts are 
made in single, double and triple ply 
construction by cutting the tanned 
leather into strips, tapering or 
“scarfing” the ends and cementing 
them together. Joints are staggered 
in multi-plv belts, such types being 
available in widths as great as 72 in. 
Both oak and mineral tannage are 
used, as well as mineral retanuing 
of oak-tanned hides.

Oak-tanned leather may be hot 
glued, in which case the belt will not 
withstand moisture, steam, acid or 
temperature above 115 deg. F . ; at 
slightly higher cost, a waterproof 
pyroxylin cement may be used to
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produce a belt of similar character
istics but capable of high moisture 
resistance. Oak leather retanned by 
a mineral process has a greater power 
transmitting capacity than straight 
oak leather, is usually somewhat 
stronger, is considerably more ex
pensive, and has a good degree of 
resistance to mineral oils, acid fumes 
and vapors, as well as water and 
steam to 130 deg. F. For heavy, 
slow drives, special two-ply belts are 
sometimes used, the pulley side ply 
being mineral retanned leather which 
imparts a high frictional grip, with 
the outer ply of oak leather which is 
used for its rigidity. Leather belts 
may be made endless or they may 
be joined with' any of the customary 
methods of belt fastening. All leather 
belts require periodic dressing, using 
compounds which are best procured 
from a belt manufacturer.

Rubber Belts—Frictioned-surface 
rubber belts are constructed of cotton 
duck or cotton cords “frictioned” 
with rubber. F lat belts are made of 
one or more folds of duck with folded 
edges (or of a. number of layers with 
raw edges) the various layers being 
impregnated with a rubber com
pound and the whole vulcanized under 
pressure. Rubberized cotton cords 
laid parallel and encased in a rubber
ized duck envelope are also used, 
this method permitting the produc
tion of endless belts without joints. 
Still another variety are belts com
bining duck and cord construction. 
Rubber belts are made with two to 
twelve plies in widths to 84 in. Such 
belts resist moisture and steam to 
about 120 deg. F., but are not resist
ant to mineral oil. They deterioratf 
in acid fumes unless rubber covered. 
Special oil-proof belts with covers 
incorporating neoprene and other 
synthetic rubber-like materials are 
now available. Non-endless belts may 
be joined with any of the customary 
belt fastenings. Periodic dressing is 
usually required.

V-belts—A modern variety of rope 
drive which has attained tremendous 
popularity for short-center work is 
the V-belt which is constructed some
what similarly to the combination 
cord and fabric type of flat rubber 
belt except that in cross seetion it 
is ordinarily trapezoidal. Special 
modifications inelude one type having 
a transversely corrugated inner sur
face and another type with the side 
walls slightly concave in the unbent 
condition. The corrugations improve 
flexibility and both types are de
signed to avoid excessive bulging 
of the material in its mid-section as 
the belt bends into the V-groove in 
the pulley or sheave. Y-belts operate 
by wedging into the sheave groove 
and gripping its side walls. Some
times, however, Y-belts are run over 
a grooved sheave at one end and a 
larger flat pulley at the other, an 
arrangement which is satisfactory

when the relative sizes of the pulleys 
is such as to reduce the arc of con
tact below about 110 deg. wrap on 
the smaller pulley.

V-belts possess the same type of 
resistance as flat rubber belts and 
may also be obtained with oil-resist
ant covers. These belts are generally 
endless, although special metal fasten
ers are now obtainable.

Other Belts—Stitched canvas belt
ing is made of extremely heavy im
pregnated duck with the plies stitched 
together. Such belting is strong, 
flexible, elastic and resistant to water, 
heat to 140 deg. F., steam and oil, 
but not to acids or caustics. Solid 
woven cotton belting is a type solidly 
woven to the desired thickness and 
impregnated with a lubricating com
pound. I t  is quite resistant to acid 
fumes, mineral oil and to caustics 
as well as to heat to 200 deg. F., 
steam, moisture and grit. Camel’s 
hair belting is made of cotton and 
camel’s hair, woven under heavy 
tension and impregnated with pro
tective materials. Belting of this 
type has a high coefficient of friction, 
extremely high strength, flexibility 
and elasticity and is resistant to 
steam and moisture, heat to 300 deg.
F., and acid fumes. I t  is injured 
by caustics, however.

A gum similar to gutta percha 
and known as balata is used in one 
type of folded, impregnated duck 
belt, particularly for damp service. 
Balata belts withstand abrasive con
ditions and temperatures below 110 
deg. F., but «re unsuited for resist
ance to acid fumes, caustics or 
mineral oil.

Various special beltings are also 
on the market, including link leather 
belts; belts with friction surfaces of 
chrome-tanned leather strips riveted 
to a backing of fabric or leather; 
and cemented, metal-stitched canvas 
belts.

Belt Service—A belt transmits 
power through • frictional contact 
with the pulleys. Heneo the power 
that can be handled depends on the 
coefficient of friction between belt 
and pulleys, the unit pressure between 
belt and pulleys, and the area of 
contact. Thus the width of the belt, 
the materials of belt and pulleys, the 
sizes of the pulleys, and the belt 
tension all are controlling factors. 
A drive pulley too small in compari
son with the driven pulley, especially 
on a short-center drive, will reduce 
the transmittable power markedly. 
Centrifugal force at higher belt 
speeds, say over about 4,500 f.p.m., 
has the same effect owing to rcduc-

S uggestive oi the v ersa tility  ol rubber belting  is this q uarler-tu rn  d rive  ol 
26-in. bell on an  oil w ell pum ping b a n d  w heel

This V-bell d rive ap p lied  to a  pu lp  b e a te r  em ploys 26 D ayton Cog BeltB
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Extrem e left— C hain  Bell 
Co. ro lle r cha in  driv ing  
zinc su lp h a te  d ry era  in a  

chem ical p la n t

I,eft —  30-hp. Link Belt 
silen t cha in  d riv e  on a  
b e lt convoyor for coal) 
u p p e r h a lf of the  cas in g  
is rem oved  to sh o w  the 

silent chain

Below —  Pivo ted  motor 
b a s e  (Rockwood drive) of 
a  typo d es ig n ed  e sp ec ia lly  

for celling  d rive

tion of belt pressure on the pulleys. 
Too narrow a belt is a common cause 
of trouble. Increasing the initial 
tension of a belt will of course tend 
to offset too high a speed, too narrow 
a belt, or too little contact, but it 
does so at the expense of reduced 
belt life and increased bearing load, 
possibly leading to bearing failure. 
Even greater belt widths and lower 
tensions than those recommended by 
the manufacturers are generally de
sirable for lowest belt cost over a 
period of years.

Selection—Belting manufacturers, 
as well as handbooks, provide tables 
facilitating- selection. Factors con
sidered include belt type and ma
terial, belt width, pulley diameters 
and center distances, slope of the 
drive, atmospheric conditions, pulley 
materials, type of driver, type of 
load and character of overloads.

SHORT-CENTER FLAT BELTS

Obviously the problem of main
taining belt tension and contact is 
nowhere nearly as difficult on a long- 
center drive as with short centers. 
For one thing the decrease in contact 
are becomes less as the center dis
tance increases; for another, in long- 
center horizontal drives the weight 
of the belt and its sag are important 
factors in maintaining contact and 
tension. The obvious exception is 
in drives which approach the vertical, 
for under vertical or nearly vertical 
conditions the belt tends to drop 
away from the lower pulley. With 
belts more than 15 dear, from vertical, 
this difficulty is unimportant.

Idler Pulleys—Many methods have 
been developed for maintaining con
tact and tension, particularly of 
short-center flat belts. Commonly, 
the motor mounting is adjustable to 
permit taking up belt stretch. Idler 
pulleys are also used to a large 
extent, sometimes rigidly attached 
and capable of adjustment, but more 
frequently floating on the belt and 
weighted or loaded with springs, so 
as to give desired wrap and tension.

Pivoted Motor Bases—In recent 
years there has been a decided tend
ency to improve short-center driving 
by using pivoted motor bases to 
maintain the desired belt tension 
despite permanent stretch or tempo
rary  lengthening during operation. 
High transmission efficiency and 
greatly reduced maintenance are con
sistently reported for such drives.

Bases of this type, of which the 
Rockwood is the best known variety, 
mount the motor on a platform 
attached adjustably to a fulcrum in 
such a way that any desired part of 
the weight of the motor can be car
ried by the belt to give whatever 
tension is needed. Standard bases 
may be mounted on the floor or wall, 
and with slight modification of de
sign, on the ceiling. For vertical 
drives, either above or below the 
motor, a further modification pro
vides the base with adjustable springs 
which counterbalance all or a part 
of the weight of the motor.

Another type of pivoted motor 
base cradles the motor below the 
pivot and employs the motor reaction 
to provide belt tension.

CHAIN DRIVES

Transmission chain is of two gen
eral types: roller and silent. There 
are several grades of roller chain, 
that for higher speeds being known

as “finished-steel” and the grades 
for progressively lower speeds and 
rougher work as “light-steel” and 
“rough-steel.” In addition, malleable 
iron non-roller chains may be had, 
principally for slow, light drives and 
conveyor work. Finished-steel roller 
chain is built up of a series of pin 
links and roller links assembled by 
inserting the pins of the pin links 
through the bushings on which are 
the rollers of the roller links. There 
are various weights of finished-steel 
roller chain, as well as ehain having 
from one to eight or more roller 
strands. Cut-tooth steel or cast iron 
sprockets are used. This type of 
chain is made in pitches from $ to 

in. For best results and low 
maintenance it should not be operated 
at more than 1,400 f.p.m. nor with 
sprocket ratios of more than about 
8 to 1.

Silent chain may be operated at 
higher speeds than roller ehain, up 
to 2,000 f.p.m. for conservative use, 
and speeds as high as 3,500 f.p.m. 
if necessary. Below 1,200 f.p.m. 
roller ehain is ordinarily used for 
economy. Silent, or inverted-tooth, 
chain is formed of flat links of 
double pointed shape, joined in 
various ways including solid pins, 
double-rocker pins and segmental 
bushings and pins. Cut-tooth steel or 
cast iron sprockets are used. Whereas 
roller chain is self-guiding, silent 
chain is not and various guiding 
methods including flanged sprockets 
and guide links are required. Like 
roller chain, pitches range from J in. 
to 24 in., with chain width's, depend
ing on pitch, from \  to 20 in. or even 
more. At least 90 deg. of wrap on 
the smaller pulley is necessary. For 
substantially horizontal drives, a 
method of tension adjustment is not 
ordinarily needed, but for more 
nearly vertical drives, an idler or 
adjustable motor base is generally 
employed.

Chain Cases—High-speed chain 
drives as well as those operating 
under abrasive or corrosive condi
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le f t— S ev era l typical couplings Includ
ing . from le it to right: Jones p in typo an d  
Poole in ternal-tooth  oil-filled flexible 
couplings; a n d  a  D aw es cen trifugal 

s ta rtin g  coupling

M agnetic  clutch for coupling  a  synchronous m otor to c  ta rg e  Foote Bros, tw o-speed double-m otor-drlven vertica l ag ita to r  
A llis-C halm ers g rind ing  mill in  a  p e ril e n d  cem ent p la n t d rive ap p lied  to a  b rew ery  lau te r  tub

tions (unless the chain is of a proper 
corrosion resistant material such as 
bronze, Monel or stainless steel) 
are inclosed in oil-retaining casings 
which are usually quite dusfc-tight. 
So fa r as lubrication alone is con
cerned, roller chain can be operated 
open, up to about 600 f.p.m., and 
silent chain to 1,300 f.p.m. However, 
the severe conditions of process plant 
usage often demand inclosure even 
at lower speeds.

RIGID DRIVES

To a considerable extent individ
ually driven machinery in process 
plants is driven rigidly, either 
through some form of reduction 
gearing, or direct. The latter method 
is of course limited to those appli
cations where a motor of suitable 
speed is available. Colloid mills, cen-

Two K inney in te rch an g e  clu tches u sed  
to perm it a lte rn a te  d riv in g  of tw o K inney 

p u m ps h an d lin g  d ifferen t liqu ids

trifugals, centrifugal pumps, fans and 
blowers are often direct driven. Ex
cept for small equipment where shaft 
alignment constitutes no problem, di
rect and speed reducer drives gener
ally employ a flexible coupling. In ap
plications where high starting torque 
or shock loads are encountered, rigid 
driving methods often employ some 
form of starting coupling.

Flexible Couplings—Flexible coup
lings are made in a great many types, 
two of which are illustrated here
with. All compensate for a greater 
or lesser amount of angular mis
alignment, and many can also handle 
lateral misalignment as well. Two 
principles are employed: flexibility 
through elasticity, and flexibility 
through sliding of lubricated parts. 
Some couplings use one principle 
and some both. Among the common 
types are the following: (1) Two
parallel cast iron flanges keyed to 
the driving and driven shafts, with 
pins between the flanges over which 
an endless rope or leather belt is 
laced to join the shafts. (2) Two 
parallel flanges carrying pins on the 
adjoining faces, the pins of one en
tering flexible rubber or fiber bush
ings socketed within the other. (3) 
Two gear-like members abutting 
within an oil-filled cylindrical mem
ber which contains internal teeth 
loosely engaging those of the gear
like members, (4) Two abutting, 
radially slotted hubs joined by a 
spring in the form of a cylindrical 
grid, which passes through the slots. 
(5) Two abutting sprockets joined 
by a moderately tight wrap of chain.

Clutches—-Clutches are employed 
for connecting and disconnecting 
shafts and driving mechanism at 
will. The three general types in
clude jaw, mechanical friction, and 
magnetic friction clutches. Jaw 
clutches which comprise pairs of hubs 
with either square or spiral jaws, can 
be used only for connecting slow- 
specd shafts or shafts at rest. Fric
tion clutches are made with both 
wood and asbestos composition fric
tion elements and are of many types, 
including single and multiple disk 
and plate clutches similar to an 
automobile clutch; clutches with 
radial expanding or contracting 
bands or jaws; arid finally clutches 
with mating conical surfaces. Fric
tion clutches are used either to en
gage aligned shafts or arc built into 
a pulley, sheave, sprocket or gear for 
cut-off or reversing.

Magnetic Clutches — Magnetically 
operated friction dutches are often 
used for heavy loads such as ball 
mills and are adaptable to automatic 
control. Two flange-like elements are 
employed, one serving as the arma
ture and the other, containing a 
magnetic coil, as the magnet. One 
or more friction linings large enough 
to assure shockless starting are situ
ated between the flange elements. 
Direct current to energize and en
gage the clutch is conducted to the 
coil through slip rings.

Ovcr-Hunning Clutches—-Dual and 
two-speed drives may be handled 
with over-running or “free-wheeling” 
clutches which automatically engage 
when the driving shaft tends to ex
ceed the speed of the driven shaft, 
but disengage when the driving shaft 
slows down or stops. A centrifugal 
pump, for example, may be driven 
by either a motor or a standby tur-
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bine or diesel, each connected to the 
double-extended pump shaft through 
an over-running clutch. Either prime 
mover may be used, the other auto
matically disengaging when it is de
energized. Such clutches employ 
wedging members, usually rollers 
which engage between a driving drum 
and n driven cam-like hub with one 
direction of rotation, but disengage 
immediately with opposite rotation.

Starting and Overload Couplings 
—Most driven machinery lias con
siderable starting friction and/or in
ertia and hence has a starting torque 
which is much higher than the run
ning torque. To start such a load 
without some special mechanical 
starting device requires a special mo
tor, i.e., a slip-ring a.c. motor or 
one of the high starting-torque type.' 
On the other hand, when it can be 
used, a standard induction motor 
with across-the-line starting is much 
to be desired from a cost standpoint. 
Modern automatic starting couplings 
permit use of such a motor. These 
couplings are of the friction type, 
with the pressure automatically ap
plied by centrifugal force. The mo
tor is permitted to come up to speed 
before the load is applied, after which 
the load accelerates gradually to 
running speed. Owing to the chance 
for slip under load, such clutches also 
protect the motor against shock and 
overloads.

The most usual construction em
ploys a driving hub carrying one or 
more brake bands or a  set of friction 
shoes, within a driven dram attached 
to the load shaft. Such devices are 
generally made in two types. Built 
as a flexible coupling, they serve to 
join driving and driven shafts. Built 
into a motor pulley, sprocket or 
sheave, they are used to start belt- 
or chain-driven loads.

F airbanks-M orse m otor w ith  in teg ra l 
sp e ed  red u ce r d riv ing  a  conveyor 

through  a  doub le  ro ller-chain  reduction

Hydraulic Couplings—One typo of 
starting and load-limiting coupling 
which with slight modifications is also 
available as a variable speed drive is 
the hydraulic coupling. In prin
ciple it. is similar to the fluid dutch 
used 011 automobiles and consists es
sentially of two saucer-shaped d e 
ments containing vanes, the open 
sides of the saucers facing each other 
but not in mechanical engagement. 
The saucer elements, one of which is 
the driving and the other the driven 
side, are contained within a casing 
filled with oil. Centrifugal action 
induced by the Vanes of the driving 
side forces the oil into the similar 
passages of the driven side where 
its kinetic energy is given up in 
producing rotation of the load. At 
rated capacity, approximately 2 per 
cent slip is required, the remaining 
power input appearing as heat.

SHAFT BEARINGS

Bearings— Shaft bearings arc or
dinarily sleeve, anti-friction or oil- 
less types. The first is either hand or 
self-lubricated; the second, self- or 
pressure-lubricated; and the last, un- 
lubricated except by the lubricant 
contained within the bearing ma
terial. (For lubrication methods see 
Cliem. Met. Report A-2, March 
1940, p. 171 if.) All types are ob
tainable both as hanger or pedestal 
hearings, and as pillow blocks. Jour
nal (sleeve) bearings are babbitted 
or lined with some other bearing 
alloy. Metals employed in such al

loys include copper, tin, lead, zinc 
and antimony.

Journal bearings, which are suit
able for shaft speeds to about 250 
r.p.m., may consist of a solid or split 
sleeve arranged for hand, wick or 
ring oiling, Anti-friction bearings* 
used for shaft speeds up to 1,000 or 
more r.p.m., include both ball and 
roller types of which there are several 
variations. Most types cannot be 
split which necessitates special pro
vision for installation. Ball bearing.? 
arc generally used for lighter loads 
and higher speeds, while for heavier 
loads several types of roller bearing 
are employed, including those with 
long spiral-wound “flexible” rollers 
(which are obtainable in split bear
ings); tapered rollers; cylindrical 
rollers; “spherical” rollers, having 
barrel-shaped elements giving line 
contact with the spherical ground 
races; and needle or quill bearings 
making use of long, small-diarneter 
rollers where space is limited.

Ball bearings are now frequently 
of permanently lubricated construc
tion with grease seals to retain the 
lubricant and exclude dirt. In some 
types the bearings are inherently self
aligning. In others a spherical or 
rubber mounting assures alignment.

Oilless bearings are of the journal 
type and are made in several varia
tions. One type is a bronze or cast 
iron bushing drilled with numerous 
holes which contain a lubricating ma
terial. Another is of impregnated 
wood or lignum vitae. A recently

A bove —  T ypical four - poin t 
su p p o rt sh a ft h a n g e r ; a n d  
s e v e ra l antt-iriction b ea rin g s  
includ ing  (center) ta p e re d  
ro lle r a n d  b a ll-b ea rin g  sh a lt 
b e a r in g s  a n d  (right) a  F a in ir 
g re a se -se a le d  b a ll  b ea rin g  

p illow  block

R ight— P art of a n  in sta lla tio n  
of C lev e lan d  w orm  g e a r  re
duction  units ap p lied  to v er

tical a g ita to r  d rives
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developed variety is molded of a 
powdered bearing metal, sintered and 
impregnated with oil.

SPEED REDUCERS

Speed reduction at lower speeds 
is sometimes accomplished by open 
gearing, but, the present trend in 
rigid transmission systems is defi
nitely toward the use of inelosed-gear 
speed reducers which are available, 
in any desired speed reduction (or 
increasing) ratio, for output in lino 
with or parallel to the input shaft, 
or at right angles to it ; for horizontal 
or vertical motor drive; for direct 
connection; or as an integral part of 
the motor. Spur, worm, helical and 
herringbone gears and their combina
tions are, all in use, with anti-friction 
bearings in most types. Both plane
tary and non-planetary types are 
built in in-line models. Worm re
duction gears have shafts perpendicu
lar to each other, while herringbone 
and helical geared units have either 
parallel or in-line, shafts. An im
portant recent, trend is the now ex
tensive us« of integral constructions 
of motor and speed reducer which 
are built for both horizontal and 
vertical drives. Agitators, for ex
ample, are frequently so driven.

VARIABLE SPEED DEVICES

Many types of variable speed 
changers have been developed al
though comparatively few of these 
are still in general use.

Mechanical Speed Changers—The 
variable-pitch conical disk drive 
(Reeves type) and numerous recent 
modifications of it are used for the 
largest number of variable speed- 
changing applications. This basic 
type consists of two pairs of conical 
disks, one pair on the input and one 
pair on the output shaft, so ar
ranged that as one pair is moved 
closer together, the other pair moves 
farther apart by a corresponding 
amount. A broad belt of laterally 
rigid construction contacts the disks 
on its edges. Speed changes are ef
fected by simultaneously varying the 
pitch diameters of the two sheaves. 
A positive drive modification of this 
idea, the P.I.V. gear, has radial 
grooving on the conical disks and a 
steel belt with laterally sliding metal 
fingers composed of numerous strips 
which enter the grooves and give 
positive engagement.

In recent years numerous simplified 
modifications of the Reeves idea have 
appeared, employing one or more 
V-belts operating on adjustable 
sheaves with variable pitch diameters, 
in one type the motor is mounted 
on a sliding base and the motor 
pu'ley is a spring-loaded double-cone 
sheave which spreads to a smaller 
pitch diameter when the center dis
tance between motor and jackshaft is 
increased so as to pull the belt farther 
into the sheave. In another type, 
simultaneously adjustable conical 
sheaves for one or more V-belts are 

used on both input and 
output shafts.

Many devices for 
automatic or remote 
control of the speed 
ratio have appeared 
in recent years.

R eeves M otodrive vertica l v a ria b le  sp e ed  reducer 
d riv ing  a  D orr traction-typo th ickener

A m erican  Blow er "scoop  control" (v a ria b le  speed) h y 
d rau lic  coup ling  d riv ing  a  vacuum  filter

S tephens - A dam son IFS 
v a riab le  sp e ed  reducer 
driv ing  a  film processing  

m achine

A second basic mechanical type of 
speed changer is found in several 
modifications all of which are plane
tary, and analogous to a planetary 
speed reducer in which, however, 
rollers are substituted for gears. 
These machines employ a statíonary 
race comparable to the ring gear; a 
number of planetary rollers of coni
cal or double-cone shape, mounted on 
a spider to which the input power is 
applied, this assembly being com
parable to the planetary gears; and 
some means, either frictional or gear
ing, of communicating the rotation 
of the planetary rollers to the output 
shaft. Speed changes are accom
plished by varying the diameter of 
the conical planetary rollers in con
tact with the stationary race.

Another mechanical type giving 
slightly non-uniform motion suitable 
for feeders and conveyors is the Morse 
speed control, a positive device using 
a variable-throw eccentric to com
municate “ratcheting” variable im
pulses to a group of over-running 
clutches geared to the output shaft.

Hydraulic Drives In general there
are two methods of hydraulic trans
mission of power: the hydraulic
coupling already described, and the 
method employing a variable-capacity 
hydraulic pump driven by a motor, 
which in turn drives a variable- or 
fixed-capacity fluid motor. As was 
mentioned, the hydraulic coupling is 
capable of giving infinitely variable 
speed at constant output torque. This 
is accomplished by pumping a greater 
or lesser amount of oil from the 
coupling to a storage tank. The 
less the oil content, the lower the out
put speed. Such couplings are ob
tainable in many modifications for 
specific purposes and are used for 
driving vacuum filters, large fans, 
and similar applications.

Considerable use has been made in 
recent years of hydraulic equipment 
of the second type mentioned, namely, 
variable delivery pumps and fluid 
motors. Pumps of this type employ 
multiple pistons, the stroke of which 
can be adjusted by various methods.

This M orse C ha in  Co. v a r ia b le  sp e ed  
drive u se s  an  eccentric  an d  ra tch e tin g  

action  lo r sp e ed  reduction
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One type uses a rotating cylinder 
block with radial pistons, mounted 
within a ring against which the ends 
of the pistons bear. The eccentricity 
of the cylinder block can be altered 
from zero to a maximum with re
spect to the ring. Rotation of the 
block causes a reciprocation of the 
pistons proportional to the eccen
tricity. Another type is similar to 
a rayon piston spinning pump, hav
ing parallel pistons in a rotating 
cylinder. The pistons are driven by 
a wobble plate, the angle of which 
can be altered. Hydraulic transmis
sions of the pump and fluid motor 
type are at present being built self- 
contained to an increasing extent with 
the input and output units in a single 
casing.

VARIABLE SPEED MOTORS

Although strictly speaking motors 
are not a part of mechanical power 
transmission, nevertheless motors 
capable of giving a variety of speeds 
under control of the operator are in 
many applications directly competi
tive with mechanical speed changers. 
Of the commercial types of a.c. mo
tor, the brush-shifting and wound- 
rotor types are capable of sufficient 
speed variation for some purposes, 
although comparatively expensive 
and inefficient at lower speeds. For 
a few speeds in steps, such as two 
or four, multi-speed induction mo
tors are available. Direct-current mo
tors are the most successful for vari
able speed applications, but with 
direct current not often available 
industrially, use of d.c. motors has 
been much curtailed owing to the 
need fo r employing a motor-generator 
in a.c. powered plants.

A number of recent developments, 
however, have attempted to offset

A bove —  T ypical of m an y  v a riab le  
sp e ed  ap p lica tio n s is this R e liance d.c. 
m otor d riv ing  a  234-in. p a p e r  m achine 

sh a k e -h e ad  a t 450-1,800 r.p.m .

Left —  A n eddy-cu rren t slip  clutch 
built into th is Louis A llis a .c . m otor 
g ives a  w id e  ra n g e  of sp e e d  v a r ia 
tions. This dev ice  h a s  b e e n  g iven  the 

n am e of A justo-Spede m otor

this cost disadvantage in smaller ap
plications. The Crocker-Wheeler 
variable speed a.c. motor is, in ef
fect, a combination of a.c. and d.c. 
motor, with a separate induction 
type speed regulator to give wide- 
range speed variation. A “packaged” 
modification of the well-known Ward- 
Leonard system introduced in the 
smaller sizes is the Reliance V-S 
drive which comprises a small verti
cal motor-generator supplying a 
variable voltage to a d.c. motor which 
drives the load. Fiber-board, textile, 
glass working and such paper ma
chinery as slitters are at present 
being driven in this manner.

The recently developed General 
Electric “speed variator” is similar 
in principle, employing a d.c. motor, 
adjustable voltage m.g. set and 
generator field control for capacities 
to 15 lip.

Another recent development is to 
use a constant speed a.e. induction 
motor, driving its load through an 
electrical equivalent of a mechanical 
slip clutch. In the Louis Allis de
sign, the slip clutch (in the smaller 
sizes) is built into the motor. The 
Electric Machinery type uses a sep
arate eddy-current cluteh connected 
by shafting to the motor and to the 
load.

POW ER TRANSMISSION MODES

As has been explained previously, 
mechanical power transmission meth
ods group themselves into flexible 
and rigid types. However, nothing 
has been said of an equally important 
classification of driving methods: in
dividual and group driving. An in
dividual drive involves the use of 
one prime mover to drive one piece 
of machinery, by whatever method of 
transmission is chosen. A group

drive, on the other hand, involves 
the connection of several pieces of 
driven machinery to a single prime* 
mover, again connected by whatever 
method, either rigid or flexible, that 
may be chosen.

For a number of years past, until 
comparatively recently, there was a 
decided trend away from earlier 
group driving methods toward the 
use of individual drives. In part 
this was due to deficiencies of then 
existing equipment, and in part to the 
tendency to improve the appearance 
of plants by eliminating belts and 
line shafting.

At present, however, the trend has 
to a considerable extent reversed 
owing to intensive study that has 
been given to the possibilities of what 
has been termed modern group drive. 
Thus the respective fields for both 
individual and group driving have 
now been well established. I t  is 
recognized that group drives, employ
ing as they do a single large and effi
cient motor, offer better electrical 
characteristics than are obtainable 
with a number of smaller, less effi
cient motors. At the same time, 
owing to the decreased cost of one 
large motor compared with several 
smaller ones, group drives generally 
permit a considerable decrease in 
total investment. Using either belts 
or chains, group drive is particularly 
applicable to batteries of such equip
ment as mixers, paint mills and 
pumps.

According to Staniar, however, in
dividual drive is likely to be found 
preferable for equipment in the 
higher power classifications, say 
above 5 or 6 hp. running load, or 
where starting torque is especially 
high. This is also true when the 
atmospheric conditions are particu
larly bad from the standpoint of 
abrasive dusts or corrosive fumes.

We wish to acknowledge our in
debtedness to the following firms who 
supplied information and in some 
cases illustrative material for the 
preparation of this repo rt: The Louis 
Allis Co., Chain Belt Co., The Cleve
land Worm & Gear Co., The Dayton 
Rubber Mfg. Co., Diamond Chain & 
Mfg. Co., The Fafnir Bearing Co., 
Fairbanks, Morse & Co., The Falk 
Corp., Foote Bros. Gear & Machine 
Co., General Electric Co., Hydraulic 
Coupling Div. of American Blower 
Corp., Kinney Mfg. Co., The Link 
Belt Co., Morse Chain Co., Norma- 
Hoffmann Bearings Corp., The Oil- 
gear Co., Reeves Pulley Co., The 
Reliance Electric & Engineering Co., 
Stephens-Adamson Mfg. Co., Vickers 
Incorporated, Vulcan Iron Works, 
Westinghouse Electric & Mfg. Co., 
and T. B. Wood’s Sons Co.

R eprin ts  of th is 8-page  Reporf are 
a va ila b le  a t  25 cen is p e r  copy. A d d ress 
the Editorial D epartm ent, C hem . & M et., 
330 W e st 42nd St.. N e w  York. N . Y.

488 J U L Y  19.',0 •  CHEMICAL & METALLURGICAL ENGINEERING



Machinery, Materials and Products
V entilating Fans

IIioii efficiency over a large operat
ing range is claimed for a new fan for 
heating, ventilating and general indus
trial use, introduced under the name 
of Silentvane Design 7, by the B. F. 
Sturtevant Co., Hyde Park, Boston, 
H ass. Reduced power consumption, 
quiet operation and low maintenance 
arc claimed. The fan, constructed of 
heavy steel plate reinforced w ith angle 
irons features low speed and little  v i
bration. Mechanical efficiency is stated  
to be in excess of 70 per cent over 53 
per cent of the performance range; 75 
per cent over ‘11 per cent of the range; 
and 80 per cent over 21 per cent of the 
range. Self-lim iting power character
istics are claimed. Various styles and 
arrangements in wheel diam eters to 87 
in., for static  pressures up to 1G in. 
w.g., are available.

Anti-Friction Pillow Block
A b e a r i n g  described as the Dodgc- 

Timken double-interlock pillow block, 
manufactured by the Dodge Mfg. Corp., 
M ishawaka, Ind., has recently been put 
on the market. The new pillow  block * 
has been designed for simplified mount

im proved ventilating fan

Double interlock p illow  block

ing on ordinary commercial shafting  
for less heavy loads than those requir
ing this company’s clamp sleeve type 
of bearing. The new pillow block uses 
a special duplex Timken roller bearing, 
the inner race of which is extended to 
facilitate complete closure. The shaft 
is clamped to the race ring by set 
screws, both expansion and non-expan
sion types being available. Lubricant 
is retained by labyrinth seals.

Continuous Centrifugal
A n e w  t y p e  of continuous centrifu

gal concentrator known as the Mereo 
type A-24 lias been developed by the 
Merco Centrifugal Co., 343 Sansome 
St., San Francisco. Designed originally  
for the desanding of rotary oil well 
drilling muds, it  is also suggested 
for other applications. This machine is 
at present being used in the manufac
ture of starch and appears to be of in
terest in the refining of finely ground 
clays, edible oils and pigments.

The machine is of the continu
ous discharge type in which the bulk 
of the heavy ingredient is concentrated 
in a sm all amount of the lighter in
gredient. For example, w ith rotary 
muds the machine applies a settling  
force of 110 tim es gravity and con
centrates substantially all of the sand 
in a sm all portion of the mud, return
ing the sand-free mud to further drill
ing operations. This settling force is 
low compared with other Merco models.

As appears from the accompanying 
sectional view, the machine consists of 
a casing within which is the centrifu
gal bowl, driven by and supported on 
a vertical shaft. The periphery of the 
bowl is formed into pockets, each 
term inating in a nozzle. Toward the 
center is a series of vertical vanes 
which serve to give angular velocity  
to the feed and at the same tim e pre
vent racing of the lighter ingredient 
as it  approaches the overflow. A saucer
shaped diaphragm separates the pump 
portion of the bowl from the separat
ing portion.

The heavier m aterial concentrated in

the lighter constituent at the periph
ery discharges continuously from the 
peripheral nozzles. However, in order 
to avoid packing and failure to d is
charge from these nozzles, a larger 
amount is permitted to discharge than 
is desired and the surplus returned 
through the bottom of the bowl by 
means of the impeller shown. By thus 
returning part of the discharge, the 
feed can be lim ited to any desired m in
imum in order to increase the reten
tion period in the bowl. The nozzles 
can be made large enough to prevent 
clogging and the heavier ingredient 
can be concentrated to any desired ex
tent. The concentrated product is w ith
drawn at a rate g iving the desired 
concentration through the gravity con
trol discharge mechanism at the right.

Equipment Briefs
S e v e r a l  new spray nozzles have been 

announced by Spraying System s Co., 
4021 W est Lake St., Chicago, 111. A 
new pneumatic atom izing nozzle is 
available w ith internally mixed round 
or flat spray and is designed to be 
screwed directly into a pipe where 
liquid is  maintained at a constant 
level, the same pipe serving as an air 
supply header. A new flat spray 
nozzle is made in several different 
spray angles for capacities from 3 to 
7 g.p.m. at 40 lb. pressure. A number 
of new non-clogging W hirljet nozzles 
are made in corrosion resisting ma
terials including stainless, Monel, lead, 
hard rubber and other m aterials for 
capacities to 2.5 g.p.m. a t 10 lb. 
pressure.

F o u r  n e w  infra-red drying lamps in 
250 to 1,000 w att sizes, designed for 
industrial and commercial drying and 
heating jobs, have been announced by 
the W estinghouse Lamp Division, 
Bloomfield, N . J . W ith the exception 
of a 250-watt lamp made in the reflec
tor type, these lamps should be used 
in conjunction w ith especially designed 
aluminum or gold-plated reflectors. 
The reflector type, however, incorpor
ates its  own m etallic reflecting coating  
•within the specially shaped blown glass 
bulb. These lamps are rated for a 
life in excess of 5.000 hours and are 
designed for the drying, of numerous
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Lead-lined tank car built lor General Chemical Co. N ew  Gyromix mixer

m aterials such as enamels, photo
graphic negatives and prints, electrical 
windings, glue, latex, paper and other 
products.

F o r  c l e a n i n g , polishing and passi
vating stainless steel castings, the 
Cooper Alloy Foundry Co., Elizabeth. 
N. J., has developed the Lustracast 
process, a new electrolytic process 
which is said to  give a sheen compar
able to the finest mechanical polishing 
at greatly reduced polish cost, and to 
be suitable for cleaning odd-shaped 
castings, to improve m acliinability by 
uniform removal of scale, and to pro
long casting life through the lessening 
of surface contam ination and contact 
corrosion. Salt spray tests conducted 
on castings finished by th is process are 
claimed to indicate a considerable ad
vantage as compared w ith conventional 
sandblasting and pickling methods.

C o n t r o l  of machine vibration and 
reduction of the resulting noise is the 
function of the new controlled spring 
isolator recently announced by Johns- 
M anville, 22 E ast 40th St., New York, 
N. Y. This vibration isolator, devel
oped for use on the bases of motors, 
generators, pumps, ventilating fans 
and sim ilar equipment, consists of a 
coil spring and a rubber load pad 
with an adjustable rubber snubber in
side the base to control excessive 
motion. Such isolators are made in 
two sizes, one for loads from 00 to 100 
lb. per isolator; and one for loads of 
250 to 720 lb. per isolator. Heavy 
machines may be isolated by use of 
groups of the units.

Duplex Diaphragm  Pump
T y p e  V is the designation of a com

pact duplex diaphragm pump recently 
developed by the Dorr Co., 570 Lexing
ton Ave., New York, N . Y. This new' 
pump, designed for handling of sludges, 
pulps and slim es containing appreciable 
quantities of solid m aterial, is  pro
vided w ith means for adjusting the 
stroke, and hence the rate of discharge, 
during operation. An im portaant fea
ture of the construction is the ability  
of the pump to operate against small 
pressure heads; another is its  much 
greater compactness and lower head
room as compared with previous de
signs.

The pump is of the two-chamber 
V-type, the chambers being provided 
w ith  individual suction and discharge 
valves, rubber diaphragms and plunger 
rods. The plunger rods are moved d i
rectly up and down at right angles to 
the diaphragms by a rocking member, 
driven by a connecting rod term inat
ing in a crank on a horizontal counter 
shaft. The stroke of the plungers may 
be varied from J in. to 3 in. during op
eration, and the stroke being used is 
indicated on a dial. All bearings are 
of the anti-friction type and all cast
ings of Meehan ite sem i-steel. Lead- 
impregnated rubber balls are used for

the valves and hard rubber rings for 
the seats. The present pump size is 4 
in. with a G in. size to be available 
later.

Lead-Lined Cars
I t  h a s  b e e n  announced by the Tread

well Construction Co., 018 South 12th 
St., Midland, Pa., that this company 
is now fabricating homogeneously lead- 
lined tank cars for chemical industry  
use, exclusively for the account of the 
National Lead Co. The cars are built 
in strict accord with I.C.C. require
ments, employing riveted tanks of 7,000 
gal. capacity, an acid dome equipped 
with all latest safety appliances and 
a  method of homogeneous bonding of 
lead to the steel tanks which is said 
to prevent the lin ing from separating  
under severe service. These ears are 
manufactured for both vacuum and 
pressure service.

Automatic Lubricator
D e c id e d l y  n o v e l  in design, a new 

autom atic lubricator for the continu
ous feeding of lubricant to bearings, 
regardless of v iscosity  or temperature 
changes, has been announced by the 
Sim plex Mfg. Co., 1504 Broadway, De
troit, Mich. This lubricator is intended 
for replacement of grease fittings or 
oil cups on all kinds of machinery. It  
is  essentially  a spherical steel shell 
w ith a grease fitting, containing a hol
low neoprene ball and an outlet chan

nel for preventing the ball from clog
ging the outlet. When grease or oil is 
forced into the fitting w ith conven
tional equipment, the pressure collapses 
the neoprene ball, compressing its con
tained air and storing energy for feed
ing the lubricant. Since the bearing, 
once full, w ill take lubricant only when 
in operation, the feed rate is infinitesi
mal in accordance w ith the rate of 
consumption.

Two-Motion Mixer
A n  i n t e r e s t i n g  m ixing principle is 

evident in the new line of Gyromix 
m ixers developed by the Gyro M ixing 
Machine Co., 500 Taylor Bldg., Roch
ester, N. Y. Available in both portable 
and side-entering models, the new mixer 
features a design incorporating two 
concentric m ixing shafts carrying pro
pellers, the central high-speed shaft 
using a  smaller and the outer low-speed 
shaft using a larger propeller rotating  
in the opposite direction. This double 
motion is secured through a planetary 
reducer, the smaller propeller being 
driven direct and the larger through 
the ring gear. The effect of the m ixing  
is described as follow s: The smaller 
propeller directs a rapid stream  of m a
terial through the m ix against the bot
tom or sides of the tank. As th is  
stream circulates back through the 
mix, it  is intercepted by a larger, 
slower stream rotating in the oppo
site  direction and propelled by the 
larger propeller. These two currents
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-Suction

■Mercury 
Sea /

-Baffle
-Motor 
o il  filled

-Isola ting
liq u id

leum products, butane and propane, a t  
temperatures up to ISO deg. F. I t  is  
intended particularly for use in iso
lated or hazardous locations and is 
available for alm ost any head and 
capacity from 15 g.p.m. upward, for 
motor sizes from 3 to 350 hp. Stuffing 
box and packing are elim inated and a 
positive liquid level on the suction is 
not required. Lack of pulsation, no 
need for attendance, and high overall 
efficiencies are claimed.

Electric Level Control
S i m p l i c i t y  of construction is fea

tured in the new Schaub Magnetrol, 
a liquid level control recently designed  
by Fred H. Schaub Engineering Co., 
325 W est Huron St., Chicago, 111. As 
appears from the accompanying cross 
sectional view, the control consists of 
a float chamber and a float, the latter  
operating one or two mercury switches 
through a m agnetic linkage. Thus the 
float chamber is permanently sealed 
and has no mechanical connection with  
the sw itching mechanism.

The sw itching action is obtained 
through the rise and fall of a piston  
attached to the float rod, and moving 
up and down in an inclosing tube. As 
the piston reaches a predetermined 
level, it  comes into a m agnetic field 
produced by a permanent magnet lo
cated outside the inclosing tube. The 
magnet is then drawn toward the p is
ton, causing a mercury-to-mercury 
switch to tilt . Two models are avail
able, one w ith single and one with  
double sw itching action. Through the 
elim ination of bellows, stuffing boxes, 
packing and rotary shafts, the device 
is said to avoid binding or sticking and 
to be unaffected by temperature or 
operating pressure.

N ew  Products
R e c e n t l y  a n n o u n c e d  by the R . & II. 

Chemicals Dept, of E. I. duPont de 
Nemours & Co., Inc., Niagara Falls, 
N . Y., several different grades of poly
vinyl alcohol, designated as PVA, are 
now commercially available. These 
m aterials are distinguished by solu
b ility  in water, great film forming 
strength, adhesive properties, and 
thermal stab ility . Film s, coatings and 
molded articles made from these 
products are stated to be tough, flex
ible and elastic, as well as notably 
resistant to oils, greases, fats, hydro
carbons and m ost organic solvents. 
Polyvinyl alcohols are w hite to creamy- 
white powders which can be heated 
indefinitely in air to 140 deg. without 
decomposition, but darken slightly  at 
about ICO deg. after prolonged heating. 
If desired, film3 and coatings made 
from these m aterials may be made sub
stan tia lly  water resistant by various 
methods, including heat treatm ent, and 
treatm ent with a variety of chemicals. 
Among the uses already investigated  
are paper coatings, m anufacture of 
adhesives, and protection of metal sur-

moving at different speeds in opposite 
directions are claimed to produce an 
unusually thorough m ixing action.

Multi-Processing Unit
O n e  o f  t h e  latest types of process

ing unit developed by the Abbe Engi
neering Co., 50 Church St., New York, 
N. Y., is a design intended to combine 
two or more operations in one. For 
example, operations of m illing and dis
persing m ay be followed by vacuum de
airing, drying, crystallizing, gas ab
sorption, physical or chemical reac
tions, ete. The machine is a cylin
drical container of any desired metal, 
in which is an Abbe-Lenart agitating  
and dispersing mechanism, consisting of 
a ribbed m ixing disk, a stator ring 
and a stationary baffled and slotted  
inner cylinder. The rotating disk 
forccs m aterial through the aperture 
between it and the ring, then upward 
through the charge and into the vortex 
of the inner cylinder through slots 
and over the top. An independent top 
motor-driven scraper, as shown, is 
available for thick m aterials. A heat
ing or cooling jacket and a heavy 
domed cover also are obtainable for 
the operations following m ixing and 
dispersion. Available sizes range from 
i i  to 330 gal.

Multi-purpose processing unit

M an-Cooling Fan
D i a m e t e r s  from 12 to 30 in. are 

available in a line of portable man- 
cooling fans announced by the Truflo 
Fan Co., 515 M ain St., Harmony, Pa. 
The fan illustrated is one of 30 in. 
diameter, which is 48 in. high to the 
centerline of the fan wheel. I t  has 
a 32 in. diameter base and a 3 hp., 
1,150-r.p.m. motor. The four-blade 
fan is of solid cast aluminum.

Stuffingboxless pump
T h r o u g h  a slight change in the de

sign of the submersible-motor deep-well 
pump introduced by the Byron Jack
son Co., 2150 E ast Slauson Ave., Los 
Angeles, Calif., which was described 
on page 502 of our September, 1938 
issue, the manufacturer now has avail
able a new design of stuffingboxless 
pump for other than deep-well applica
tions. This is a pump of the deep-well 
turbine type in which the motor is 
placed below the pump. Instead of a 
stuffing box, a mercury seal is used to 
isolate the interior of the motor from 
the liquid being pumped. In the new 
modified design, the pump, instead of 
being placed at the bottom of a long 
well pipe, is inclosed in a casing just 
long enough to accommodate pump 
and motor. A suction nozzle connects 
with the casing at the top, and a d is
charge nozzle w ith the topmost stage 
of the pump. For connection with the 
bottom outlet of a tank installed on 
the ground, the pump m ust, of course, 
be supported in  a pit. For protecting 
the motor shell, an isolating liquid 
immiscible with the liquid being 
pumped and heavier than it is placed 
in the bottom of the casing.

The new pump is stated to be par
ticularly suitable to the handling of 
highly volatile liquids such as petro-

Man-cooling pedestal fan

S tu ffin q b o x le ss
p u m p

Level controller

r^ .'Power cable 

i  S ’ —r Discharge
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faces during manufacture. PVA tub
ing is being used for resistance to  
paint and petroleum products. The 
m aterials find application also in 
leather treatment, agricultural sprays, 
cosmetics and protective gloves.

U r e a  r e s i n s  for lam inating pur
poses and for bonding of plywood and 
veneers have been announced by the 
Synvar Corp., W ilm ington. Del. Such 
resins are. not intended for exposure 
to weather and moisture, which re
quires phenol bonding resins now 
available. The new resins are suited  
for both hot and cold press use.

A f t e r  e x t e n s i v e  r e s e a r c h , the 
Allis-Chalmers Mfg. Co., Milwaukee, 
W is., has announced Silim ite, a special 
form of activated lim e containing  
magnesia, which is stated to be highly  
effective in removing silica in liot- 
process water softeners. The calcium  
content of the lim e is utilized in soft
ening, while the other constituents 
are claimed to be effective in silica  
removal. The product is slaked in 
accordance w ith a definite procedure 
and together w ith soda ash is intro
duced into the softener which is then 
operated in a normal manner. The 
reduction in silica thus achieved is  
said to be of particular value in high 
pressure steam plants in the avoiding 
of silica deposits in boilers and the 
prevention of silica  carry-over to 
turbines.

M a n y  u s e s  are claimed for a new 
series of photo-hardening coatings 
containing colloidal graphite which has 
recently been developed and patented 
by Aeheson Colloids Corp., Port Huron, 
Mich. These coatings are said to be 
highly adherent to v irtu ally  all m a
terials, electrically conductive and to 
possess excellent dry-lubricating prop
erties. The coatings are suggested for 
producing electrical resistance ele
ments and conductive coatings from

Flanged and screw  Immersion heaters

N ew  sm all s teel va lves

non-conductors; for boiler dressings 
to counteract corrosion; for protec
tion of nickel against mercury vapor; 
for protection of readily oxidizable 
alloys; for lubricating coatings; for 
im pregnating gaskets to prevent ad
hesion. Coatings may be applied by 
dipping, spraying or brushing, and 
harden under exposure to ligh t, either 
artificial or natural. B asically the 
coatings consist of colloidal graphite, 
sm all amounts of an organic colloid  
such as glue or gelatine, and a harden
ing agent such as potassium  bichro
mate suspended in water. Other ma
terials are added for specific purposes.

Immersion Heaters
S e v e r a l  new immersion heaters have 

recently been announced by the W est- 
inghouse Electric & Mfg. Co., M ans
field, Ohio. One is a flange head oil 
immersion heater designed particularly  
for high pressure system s. The non
circulating type has a rating of 1 to 3 
kw. for 115 or 230 volts and the cir
culating type is rated at from 5 to  8 
kw. for 230 volts. A screwed-in type  
with terminal box for heating mineral 
oils, parafflne and alkaline cleaning so
lutions is available in sim ilar ratings. 
A new Corox heater made in 5 and 10 
in. immersion sizes is rated a t 2 and 
-1 kw. a t 115 or 230 volts.

Sm all Steel V alves
S i z e s  from J to 2 in. inclusive are 

available in a new line of steel valves 
for steam  and oil services, made in  
gate, globe, angle, and check designs, 
and offered by the Crane Co., Chicago, 
111. Inside-screw, outside-screw-and- 
yoke construction, union and bolted 
bonnets w ith screwed, socket weld and 
flanged ends are all produced, m aking  
available a total of 70 valves of the 
types mentioned. Gate valves are of 
cast steel, globe and angle valves of 
forged steel and check valves of both 
forged and cast steel.

C onveyor Drive
A n t i -f r i c t i o n  b e a r i n g s  and con

struction said completely to seal the 
gears and bearings against dust and 
dirt, are featured in the new Ace 
countershaft box end for screw con-

Anti-friction conveyor box end

veyors which was recently announced 
by the Screw' Conveyor Corp., Ham
mond, Ind. Shown in the accompany
ing illustration, th is box end is avail
able for wood or steel boxes from G to 
18 in. sizes, w ith m iter or 2 to 1 ratio  
bevel gears. Timken roller bearings 
are used to carry both thrust and 
radial loads. The box end is stated to 
be interchangeable w ith  all old types.

Equipment Briefs
A n  i n t e r e s t i n g  m e t h o d  of protect

ing workmen engaged in paint spray
ing operations is available in a new  
hood offered by the Jackson Electrode 
Holder Co., Detroit, Mich. This hood, 
which covers the head and shoulders, 
is of black rubberized fabric w ith a 
special supporting gear. An opening 
before the operator’s eyes provides un
obstructed vision and an air supply from 
the plant airline issuing through vents 
over the operator’s eyes, creates a draft 
outward from the hood, sweeping  
fumes, spray and dust aw ay from the 
eye opening.

A  S IM P L E  DEVICE for controlling the  
stopping of motors, known as a plug
ging switch, has recently been an
nounced by the General E lectric Co., 
Schenectady, N. Y. The new switch  
employs an Alnico magnet as its  funda
mental part, elim inating frictional 
parts and clutches. The device is de
signed to reverse the power connections 
so as to bring the motor to rest 
quickly, but to remove the plugging  
power at the correct moment to pre
vent re-acceleration in the reverse 
direction. A driven Alnico rotor pro
duces a rotating m agnetic field which 
induces eddy currents in the walls 
of an alum inum  cup. The reaction 
caused by these currents turns the cup 
through a lim ited rotation against 
spring pressure, thus engaging the 
plugging contacts. The am ount of ro
tation is proportional to the speed and 
as the speed decreases a point is 
reached at which the spring force 
overcomes the m agnetic force, thus 
tripping the device and disconnecting 
the power.

W h a t  i s  d e s c e i b e d  as a balanced- 
action packless diaphragm valve has 
recently been announced in sizes from 
i  to 1 5  in., depending on style, by the  
Henry Valve Co., 1019 North Spauld
ing Ave., Chicago, 111. The new valves 
have no stem packing, operating pres
sure being applied through a flexible 
diaphragm. Ordinarily, in valves in
corporating th is construction, the valve  
disk is raised by spring pressure when 
the handwheel is backed off, and is  
claimed to be capable of sticking shut 

(Please tu rn  to page 519)
_____________________________  k
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IF YOU MIX CORROSIVE LIQUIDS 
OR IF YOUR TANK IS NEVER EMPTY... 

Here’s the mixer you need
M ixing acids is a  tougli test of equipm ent for, heretofore, 
acids have always found the ir way through the stuffing 
box into the  bearings, necessitating frequent replacem ents. 
To m eet th is condition, our engineers developed the 
“ L I G H T N I N ” A.O.C.-50 which has been proven in 
m any installations.

T he secret of its effectiveness lies in the paten ted  
“ folded back” stuffing box which prevents tan k  contents, 
no m a tte r  how acid, from getting  a t bearings to  damage 
them  in any way. As a  result, the A.O.C.-oO outlasts any 
other type mixer on corrosive xvork. Shafts and propellers arc,

of course, of any  acid resisting m aterial you specify.
D ue to  the folded-back feature, this stuffing box is 

easily repacked from outside the tank . This m akes it the 
ideal un it for use in cases where your tank is never empty, 
except in  emergencies or i f  the product is hazardous to life or 
explosive, etc., or i f  for any other reason, you cannot consider 
going into the tank or removing the mixer for periodical 
repacking.

Because of the variety  of m aterials specified, these 
mixers are not carried in stock. Advise us of your conditions 
and we will make recom m endation.

M I X I N G  EQUIPMENT CO. ,  INC.
1 0 2 8  G A R S O N  A V E N U E  R O C H E S T E R ,  N.  Y.

A new and unusual principle of stuffing 
box design features the A.O .C.-50. 
A hollow cylinder open at one end is 
permanently attached to flic shaft 
with the open end pointing towards 
the outside of the tank. The outer sur
face of this cylinder operates in a 
stuffing box. Extending into the hol
low cylinder from outside the tank is a

suitable bearing member. Thus, the 
stuffing box and forward bearing 
occupy the same linear dimension, yet 
arc mechanically separated. Shaft cen
tration cannot be affected by condition 
of stuffing box. Packing lasts longer. 
Sizes } 2 to '25 II. P. require Vee-Bclt 
or silent chain drive. All machinable 
materials.



SYNTHETIC 
AMYL ALCOHOL 
AND ACETATE

JUST OUTSIDE of Wyandotte, Mich., is the 
only plant ¡11 the world producing synthetic 

amyl alcohol and from it the acetate. Here the 
Sharpies Solvents Corp. produces 10,000,000 lb. of 
these products annually.

Tile process consists of three major steps: (1) 
The chlorination of pentane to produce amyl 
chlorides; (2) the hydrolysis of amyl chlorides to 
form amyl alcohols; (3) the acétylation of amyl 
alcohols to produce amyl acetate.

One ton per hour of chlorine gas is fed con
tinuously into a two mile per minute stream of hot 
pentane vapor through an especially designed 
throat, and the mixture is passed through a (ire-still to 
complete the reaction, then chilled and fractionated 
to separate various components. The hydrolysis of 
the anivl chloride to the alcohol is effected with the 
aid of oleic acid as a catalyst. A departure from 
the conventional design of equipment was adopted 
since intimate contact of the reacting materials 
could lie readily effected without violent agitation 
and, when once established, separation was slow. 
Accordingly, digesters were built in the form of 
towers and agitation provided by circulating pump 
having' a large liquid handling capacity.

The equipment employed in the acétylation unit 
is standard in design and consists simply of a 
copper kettle and fractioning column with aux
iliary Held tanks for alcohol and acetic acid. This 
acétylation has also been made into a continuous 
operation. Sulphuric acid is the catalyst. The re
action is strictly reversible and, to force it to pro
ceed in the desired direction, the water formed is 
removed.

Rectification of the crude ester is a hatch process, 
A steel kettle with a copper column is used. Frac
tionation is carried out at a slow rate until the 
heads, chiefly amyl alcohol, are removed and then 
the rate of takeoff is increased. Heads are returned 
(o the acétylation.

The accompanying photographs show the essential 
equipment in the plant of the Sharpies Solvents 
Corp.

C H E M IC A L  & M E T A L L U R G IC A L  E N G IN E E R IN G  
J U L Y , 19)0  • Pages -»¡13-490

1 .  Low er floor of the ch lorination  unit show ing  tw in p e n ta n e  c h a rg 
ing an d  reflux pum ps

5» F ra c tio n a tin g  colum ns in the ch lorination  unit 
w h e re  u n re a c te d  p e n ta n e  is se p a ra te d  lrom  am yl 
chloride a n d  am y len e  d ichloride is a lso  rem oved

6 .  C lose-up of d ig es te rs  w h ere  the am y l chloride is converted  to am yl 
alcohol. Pum ps for c ircu la ting  the d ig es te r m ass a re  show n b e tw een  
the d ig es te rs

PENTANE
STORAGE

STORAGE

PUMP

2 ,  Looking up through  the tourills in the ac id  re 
covery  p lan t

J ■ Chlorination unit sh ow ing  the  th roat a t  the left 
w h ere  the pentane an d  chlorine a re  m ixed before p a s s 
ing  to the fire-still: m eter for m easu rin g  chlo rine flow ; 
an d , on the right, the p a n e l b o a rd  w ith  control g a g e s

4 *  Fire-still, show ing v a p o r  lin es to h a rp s . Notice 
h igh  brick w all to d e c re a se  possib ilities of backfiring  
from  coal fire if a  leak  d ev e lo p s  in a d ja c e n t opera tin g  
units
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and Pentane

4  COOLERS

FIRE STILL <..........——i
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Am yl Chloride 
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7 ,  C ondensers in connection w ith  the am y l alcohol unit, 
a re  s itu a ted  on the top floor of the p rocess build ing

These B« M ezzanine floor in the alcohol unit show ing  d ecan te r for separa ting  
the a lcohol-w ater-am yl chloride m ixtures

9m B ank of rece iv ers  w h ere  crude  alcohol from the decan ter is col
lected  p rio r to p a ss in g  on to s to rage  tanks

10. On the loft ¡3 show n the alcohol still w h ere  the crude  alcohol 
is irac tionated  to the d es ired  d istillation  ran g e

CONDENSER CONDENSERS 
->■

CONDENSERS CONDENSER Alcohol CONDENSERS CONDENSER CONDENSERS

¡§ÍP®*
11. F eed  tan k s for m easu rin g  the ch a rg e  to the d ig es te rs ; charging, 

p um ps in the background . To the extrem e righ t is the acé ty la tio n  kettle
12. G e n e ra l v iew  of the  ace ty la tio n  colum n a n d  c h a rg 
ing tan k s . G ag e  on front of colum n in d ica tes  colum n level

13, O ne section of the b a tte ry  of s to rage  tanks used  for the storing  of am y l chloride, 
crude an d  finished am yl alcohols, an d  am yl aceta te
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THIS NEW CATALOG  
HELPS YOU CHOOSE  

^  J l a i u - Q o ^ i  

PIPING FOR EVERY C ORRO SIVE  FLUID

N O LO N G ER need pow er and 
p rocessing  p lants enco u n ter

ing  corrosive and o th e r reactive 
co n d itio n s in  p ip in g , search for 
special valves and fittings.

N ow , a com plete range o f c o rro 
sion -resistan t p ip in g  equ ipm ent is 
available from  stock  in  the great 
C rane line. F rom  a w ide se lection  of 
alloys, you can choose w ith  surety 
for every cond ition . T h e re  is a Crane 
m ateria l offering  h ig h es t pro tective 
values against chem ical im purities 
for each gas o r  liqu id  service.

C rane alloy equ ipm ent is no t w ith 
out experience in  actual service. 
H ere to fo re  available on  special o r 
der only, it has for m any years 
pleased the m ost exacting  users in  
p ow er and  p ro cess in g  industries.

T h is  new  C rane line reflects a th o r
ough  know ledge  o f the  efficiency of 
select alloys u n d er varying w o rk 
in g  c o n d it io n s . A nd  c o m b in in g  
C rane’s ability in  valve en g in eerin g  
and 8 5-year m anufacturing  experi
ence, it assures you of com plete 
satisfaction from  every angle.

SEND FOR NEW CATALOG

. . . and get acquainted w ith  C i  
r o sio n -R e sista n t V alves and  
You’ll find it a reliable piping  
ache” rem edy and a sound m o n e l  
manual. You w ill find a lo t o f  use 
authoritative co lored  "Stop & G<] 
w h ich  ind icates the degree o f  s u |  
o f  each alloy for specific service!  
Crane R epresentative w ill gladly |  
this cata log—f r e e — or, you may 
coupon below  to get one.

C R A N E
C R A N E  C O . .  G E N E R A L  O F F I C E S :  

8 3 6 S .  M I C H I G A N  A V E . ,  C H I C A G O

V A L V E S  • F I T T I N G S  • P I P E  

P L U M B I N G  • H E A T I N G  • P U M P S

CRANE CO., 836 S Michigan Ave., Chicago, III.
Please send me a copy of your Catalog N o. 312. No o 

tion, o f course. c*

N am e,  ................ .......................... ..

Company  * . . . . . . . . . . . . . . . . . . . . . .

Address*. .  . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ,

City. . . . . . .  * . . . , . . . . . . . . . . . . . . . . .S/ate\

:
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w w in m m

an start a happier New Year anytime in the year 

ng Master Motors built to meet exactly your indi- 

idual requirements. Thousands of men like you have 

found that they can make their equipment more compact, 

wer its cost and improve its appearance and safety by 

ing Master Motors that really fit their job.

You, too, can easily secure these advantages. Next 

time you need motors for your plant or your product, 

investigate the unusual ability of the Master organization

illy.

THE MASTER E L E C T R IC  COMPANY • DAYTON, OHIO



T H R E E  Q U E S T I O N S .

T H R E E A K S W i R S !

/
Are You Using Motors that Give 

Your Machines Best All-Around 

Performance?

Are You Protecting Your Produc

tion Schedules (and Your Profits) 
from the Danger of Shutdowns 

Due to Motor Failures?

Are You Getting the Long Life 
and Low Upkeep Expense that 

Allis-Chalmers Lo-Maintenance 
Motors Offer You ?

AS A  M O T O R  U S E R , d o  y o u  ask  y o u rse lf  
th ese  th re e  v ita l  q u es tio n s  w h e n  y o u  se lect 
m o to rs  fo r  y o u r  m ach in es?

I f  y o u  d o , y o u ’ll be in te re s te d  in  th e  
case h is to rie s  sh o w n  h e re  . . . th re e  
an sw ers  to  th ese  q u es tio n s  . . . th re e  o u t  o f  
th e  th o u sa n d s  o f  users th a t  h a v e  acc la im ed  
A llis -C h a lm ers  L o -M ain ten an ce  M o to rs  f o r  
th e ir  o u ts ta n d in g  p e rfo rm a n c e , lo w  m a in 
ten an ce , a n d  lo n g  life !

F o r, in  each  L o -M ain ten an ce  M o to r , y o u  
g e t  m o re  th a n  a m o to r  th a t  d e liv e rs  ju s t 
a  ce rta in  ra te d  h o rse p o w e r. H ig h  c a rb o n  
s tee l f ra m e  . . . in d e s tru c tib le  r o to r  . . . 
d is to r tio n le s s  s ta to r  . . .  n o  sk im p in g  o n  
m a te r ia ls  —  th ese  a re  e x tra -v a lu e  fe a tu re s  
th a t  g iv e  y o u  fu ll-m e a su re  p e rfo rm a n c e .

T o  g e t  c o m p le te  d e ta ils , see th e  tra in e d  
p o w e r  e n g in e e r  in  th e  d is tr ic t office n e a r  
y o u . . .  o r  w r ite  A llis-Chalm er«i, M ilw a u k e e  
. . . to d ay !
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News from Washington
WASHINGTON NEWS BUREAU. McGRAW-HILL PUBLISHING CO.

D e f e n s e  planners are as thick 
about W ashington as grasshoppers 

in a K ansas grain fiekl. And some of 
them are alm ost as much nuisance to 
the official workers. I t  is recognized, 
however, that the intentions are good 
of most of those who rush to W ashing
ton to offer their assistance. Relatively  
few come with profiteering motive. But 
many are disappointed that the ma
chinery must necessarily move slowly. 
Definite answers to the question “How 
can we help?” are not promptly forth
coming. This is a natural, alm ost in
evitable, consequence of the magnitude 
of the job which is being undertaken.

Elsewhere in this issue is described 
the chemical unit of the Defense Com
mission. That un it has established 
splendid liaison with chemical industry 
through renewal of committee action  
by those who have previously been 
advising the A ssistant Secretary of 
W ar’s office. M ost of the further sur
veys of chemical need and available 
chemical supply w ill be arranged 
through that medium.

G overnm ent C ontracts

Several new methods of making 
government contracts for purchases 
have been devised. Most of the buying 
w ill be done by the Procurement 
Division of the Treasury Department, 
under the direction of Donald Nelson 
(see Chem. anil M et., June 1040, page 
432). Thus coordination of Army, 
Navy, and special defense buying is 
assured.

N egotiation of contracts is now legal. 
But com petitive bids w ill still be taken 
where goods can be manufactured in 
ample quantity by several concerns. 
Only where serious bottlenecks in sup
ply develop is it  expected that negoti
ated contracts w ill be necessary. Thus, 
the Treasury is protected against pay
ing needlessly high prices, but still 
can do business promptly when short
age threatens.

Contracts are being negotiated also 
for building of plants for the govern
ment account. A flat construction fee 
w ill be paid to the builder who will 
be expected to provide designs and 
supervise construction with the ex
pectation of operating the plant for 
the government when it is completed. 
The operating contracts w ill also be 
on a fixed fee basis. All this, the  
government hopes, will avoid the evils 
of the old fashioned “cost plus” con
tracts. “It will make speed and effici
ency as much of interest to the con
tractor as to the government.”

Alm ost unlim ited sums are also 
available for loans to companies need
ing new capital for the efficient carry
ing out of government contracts. RFC 
w ill be the loaning agency, following 
its custom ary technic, but having 
somewhat greater freedom as to when

A  ___________________ ______
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and how much may be loaned. Repay
ment of the government money by 
delivery of goods which the govern
ment wants is one of the most ad
vantageous plans being worked out 
during early July. That plan will per
m it a company to repay the govern
ment with the product of its plant at 
a credit price agreed upon in advance. 
Thus the many complicated questions 
of capital charges, obsolescence, and 
other features that plague during in
come tax calculations may be largely 
eliminated.

One issue still in controversy be
tween the tax units and the defense 
planners relates to matters of “profit.” 
The Treasury wishes to keep capital 
charge allowances low and to enforce 
the lim its as to percentages of profit 
permitted on Army and Navy contracts. 
M ilitary planners dissent whenever 
this group of rulings gets in the way 
of prompt action. They are anxious 
to keep the cost of goods to the gov
ernment as low as possible, but they 
are still more anxious to have the 
goods made available promptly as 
needed. Further cutting of tax red 
tape on these points must be accom
plished before fully satisfactory basis 
for negotiations can be set up.

N ew  Taxes

The tax bill which became effective 
on the signature of the President on 
June 25 is only a beginning of the new 
burdens to be imposed on industry. 
By that bill the income levies on 
corporation profits were increased by 
about one-sixth. This was made up 
of the increase in the basic rate by one 
per cent and the super tax of ten per 
cent. Engineers and executives must 
note particularly that this increased 
rate applies to 1940 incomes. In
cidentally, the increased levies on in
dividual incomes also apply to this 
year’s earnings.

Senator Harrison says that the next 
tax bill w ill also apply to 1940 incomes; 
and it is likely to increase taxes on 
business by an even larger amount than 
this first defense tax  measure. The 
effect on this year’s cost m ust be 
figured by every process industry 
executive as significant, and large, 
though still of indeterminate size.

Among the first item s to have Con
gressional study w ill be a  set of excess 
profit taxes. Those, it  is planned, will 
curtail earnings of industry either by 
taking awaj any amount earned above 
recent years' net income, or by taking  
away all of the earnings greater than 
some named percentage on the invested 
capital. It may take nearly a year 
to work out full details of this sort. 
If it  docs, some portion of this excess 
earnings levy will probably not apply 
until the income of next year. But 
even now there is talk about making 
that kind of tax also retroactive to 
1940 income.

Increased excise taxes have been 
imposed on corporate securities and 
on those engaged in brewing, rectifying, 
and other related activ ities; and on 
numerous commodities that are made 
by process industry including rubber 
tires and tubes, toilet preparations, 
matches, gasoline, lubricating oil, and 
other petroleum products, and most 
of the alcoholic beverages.

Stra teg ics Buying

Much of the m aterials buying of the 
stratcgic-commodity type w ill be ar
ranged through two subsidiary cor
porations formed during the first few  
days of July. One of these is to be 
the Rubber Reserve Co. with immedi
ately available funds of $05,000,000. 
It will serve for the government and 
in cooperation with industry in the 
stocking of rubber for both public and 
private control. The second such com
pany is the Metals Reserve Co. I t  will
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have in itia lly  a fund of $100,000,000 of 
which there was tentatively committed 
at the outset $75,000,000 for tin alone. 
If either of these companies runs out 
of funds, Uncle Sam has plenty more. 
The lim it on business w ill be the rate 
at which the strategic m aterials can be 
bought from abroad.

Domestic production w ill be en- 
eneouraged by various means. R.F.C. 
will advance money for new plants and 
Congress has recommended to the Pres
ident that he use $2,000,000 of his 
blank check for Bureau of Mines benefi- 
ciation and electrochemical work on a 
pilot plant scale. The electrochemical 
activ ity  w ill be a t the Boulder Dam  
station of the Bureau. Other plants 
m ay be bu ilt to process low-grade ma
terials for bencficiation and sintering. 
This will give a manganese concen
trate suitable as a substitute for im
ported high-grade ores. The President, 
of course, already had authority to 
allocate th is or any larger or smaller 
sum; thus the recommendation of Con
gress was merely a political spotlight
ing of Congressman Scrugham’s desire 
to have manganese exploited in Nevada.

It is well known that w ith the emer
gency price levels for manganese it  is 
possible for several present responsible 
firms to commercialize their research 
and development work. It may well be 
that several going plants will be so 
established using well known large 
reserves of low grade manganese. The 
product w ill, of course, be prim arily 
for the stock pile; but more important 
in the thinking of the Defense Com
m ission is the fact that contracts for 
th is work w ill encourage the establish
ment of real plants that could be 
utilized on greatly increased scale in 
the event of actual m ilitary need w ith
out any dependence on imported ore.

C hem ical P lan t N eeds
Exact sums required for chemical, 

explosive, and related plants planned 
by the defense organization cannot yet 
be identified. However, there is avail
able an excellent outline of the Army 
wishes in this regard. This was pre
sented by Colonel .Tames H. Burns, ex
ecutive officer in the A ssistant Secre
tary of W ar’s office, when discussing  
this m atter before the appropriations 
committees of Congress. The accom
panying tabulation shows some of the 
major item s most specifically pro
grammed thus far.

Funds for all these contracts have 
not yet been appropriated, but there 
will be plenty of money to do any
thing necessary as soon as negotiations 
arc complete. The Army and Navy  
both are being talked of in term s of 
m ulti-billion dollar projects. The two- 
ocean Navy w ill, of course, require at 
least $4,000,000,000 in addition to the 
funds appropriated in the normal 
course a few months ago when a 11 
per cent increase was voted by Con
gress. That means a tremendous 
amount of chemical raw m aterial as 
an incident to the prosecution of the 
new ship program. The new' Army 
plan was first thought of as a billion 
dollar supplement, but early in July  
the President sent to Congress a sup
plemental outline that was for $4,000.- 
000,000 additional.

From these stupendous figures it  is 
evident that chemical process industry 
is to be confronted w ith m ilitary sup
ply responsibilities far beyond any
thing previously discussed. The total 
program will require 2, 3, or 4 years 
for completion, but the immediate 
spending w ill certainly be of the order 
of two or three billion dollars per year, 
in  addition  to the plans that were 
made in regular appropriation bills.

The Chemical W arfare Service, long 
the orphan unit of the Army, is get
ting new nourishment rapidly. In the 
defense appropriations approved be
fore Ju ly  1 there were more than $27.-
500,000 specifically provided to that 
Service. This provides “for purchase 
and manufacture, testing of chemical 
warfare gases and other toxic sub
stances, gas masks or other offensive 
or defensive m aterials or appliances; 
for investigation, research, design, ex
perimentation and operation; purchase 
of chemicals including apparatus and 
instrum ents,” etc.

D efense R esearch  P lan s
To stim ulate and coordinate physi

cal, chemical, and engineering research 
in the interest of defense, the P resi
dent named during mid-June a new 
N ational Defense Research Committee. 
This is under the chairmanship of Dr. 
Vannevar Bush, president of the Car
negie In stitu te  of W ashington, with 
Dr. R. C. Tolinan as vice chairman. 
Other members are Dr. Frank B. Jewett 
of Bell Laboratories and president of 
the National Academy of Sciences; Dr. 
James B. Conant, president of Harvard

U niversity; Dr. Karl T. Compton, pres
ident of Mass. Inst. Tech.; and Com
missioner of Patents Conway P. Coe. 
Also to serve on the board w ill be an 
official representative of the Arm y and 
one from the Navy.

The functions of this group will in
clude liaison between Army, Navy, and 
government civilian research needs and 
facilities; the promotion of research 
outside the government to support the 
defense program; and the exercise of 
those functions which under the law  
most people assumed would be carried 
out by the National Academy of Sci
ences and National Research Council.

Apparently the Bureau of Standards 
will be the lead dog of the government 
team about to be hitched up. But some 
of the other government bureaus may 
be tied to other specific un its of the 
defense program. For example, the 
Bureau of Mines and the U. S. Geologi
cal Survey are working closely w ith the 
strategic minerals un it of the National 
Defense Commission. And the Bureau 
of Agricultural Chemistry and Engi
neering, with its  Regional Laborato
ries, seems likely to tie  up with Mr. 
Chester Davis, a member of that Com
mission who is charged with the plan
ning and protection of agriculture.

N ew s M iscellany
Tennessee Valley Authority would 

like to build a brand new government- 
owned nitrogen fixation plant at Muscle 
Shoals. The old one partially trans
formed into a phosphoric acid plant 
is supposed by law to be in stand-by 
condition; but the executives of TV A 
“do not choose to run” it if they can 
help it. The Defense Commission will 
have an embarrassing decision to make 
when it decides whether the govern
ment is to be put further into the 
fertilizer business by building a new 
nitrogen plant as a part of the Valley  
project.

The President’s announcement of a 
Western Hemisphere trade cartel was 
premature. It apparently was intended 
to boost B ritish moral. Very few de
partmental executives affected knew of 
the President’s plan until it  was an
nounced. Thus much scurrying about 
to support it  has been necessary dur
ing late June and early July. Lack 
of knowledge as to how far the United  
States can go w ith the cooperation of 
Argentina, Chile, and Mexico (to name 
only three of the m ost delicate rela
tions) is as big an obstacle to further 
planning as are the economic forces. 
No one has yet worked out how Amer
ica can set up a workable plan with 
other nations having the same ex
portable surpluses as we do. The plan 
is full of political dynam ite, espe
cia lly  in the mid-W est where agricul
tural surpluses are always an “issue.”

All alcohol and alcoholic beverage 
questions are now to be handled in the 
Alcohol Tax U n it of the Bureau of In 
ternal Revenue. A reorganization plan 
which went into effect a t the end of 
the fiscal year (June 30) has put the 
old Federal Alcohol Administration  
into th is tax group.

Bureau of Mines Helium production and investigation for Army and N a v y ..................... $40,000

P rop osed  P rogram  if a n d  w h e n  Fu nds a r e  A v a ila b le

Ordnance Department .
Cost of Equipt.

No. of Plants Type of Plants & Maeh. Tools Total Cost
4 " ...................................  Smokeless Powder.................... S12S.000.000 S18S,000,000
4 .................... .............  T N T ............................................. 30,000,000 42,000,000
2".'.'.'.'.'.'.'.'.'.'.'.'.'............................  T etryl..........................................  4 ,000,000 6,000,000
2 .............................................................  Picric acid and Explosive D .. 6 ,000.000 8,000,000
2  ....................................................  Cotton purification..................  4 ,000.000 6,000,000
0 ................... ................................. Ammonium Nitrate.................  14,000.000 18,000,000
 1.............................................................  Ammonia....................................  9 ,000,000 15,000,000

Chemical Warfare Service
1  ........................ ..................................  Existing Arsenal......................................................  4 ,000,000
1 .............................................................  New Arsenal.......................................   26,500,000
2 6 ......................................................... Commercial plants..................................................  9 ,000,000

Total Chemical Warfare Service Plant§........................................................................ $39,500.000
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WAGE-HOUR INTERPRETATIONS 
AND EXEMPTIONS

The Wage-Hour Adm inistration has 
interpreted the 20-week contract pro
vision in the Fair Labor Standards 
Act to mean that employes may not 
work more than 1000 hours in any con
secutive 26-week period.

Employers may operate under one 
or two contracts annually by this in
terpretation, but the 1000-hour lim ita
tion m ust be observed over all inter
mediate periods of 20 weeks, as well 
as for the two specific periods of the 
contracts; i.e., the first week of the 
second contract period plus the last 
25 weeks of the first must not exceed 
1000 hours worked.

Where only one 20-week contract is 
in operation, employers w ill be re
quired to meet the weekly 42-hour 
(40 hours beginning next fa ll) lim its 
for other periods of the year.

Contracts under this section, in the 
W-HA interpretation, can be made only 
w ith unions certified by N ational Labor 
Relations Board specifically for this 
purpose, in addition to certification 
for collective bargaining.

Additional exemptions from hourly 
provisions of the Act may soon be 
granted to concerns handling, packing, 
storing, preparing and canning fresh 
fruits and vegetables as seasonal in
dustries.

H earings on a broad inquiry into 
industry complaints of present re
strictions were completed early th is 
month before Merle D. Vincent, direc
tor of the W-HA hearings branch. Mr. 
Vincent would not estim ate when his 
recommendations would be ready for 
Adm inistrator Philip  B. Flem ing’s 
study, nor hint what he would propose.

In addition to present 14-week ex
emptions held by packers and eanners 
under the act, these industries asked 
to be classified as seasonal industries 
to permit additional hour exemptions. 
Samuel Syine, representing the Dried 
Fruit Association of California, also 
appeared to point out that while dried 
fruits represent 50 per cent of the 
citrus crop, his industry at present 
has no exemptions.

Among cannery groups appearing 
at the la st hearing Ju ly  1 were the 
New Jersey and M innesota Canners’ 
Associations. Opposition to further 
modification of the act came only from 
the United Cannery, Agriculture, Pack
ing and Allied Workers of America, 
affiliated with the C.I.O.

STRATEGIC MATERIALS PLACED 
UNDER EXPORT LICENSE

The President’s proclamation listing  
11 chemicals, with other basic ma
terials and their products, and muni
tions, as requiring licenses for export 
from the United States after Ju ly  5 
is the filial step in conservation of 
strategics before actual embargo.

From a practical standpoint, the 
actual listin g  of some of the articles 
for license is expected to serve as a 
virtual embargo on exports, particu

larly in view of President Roosevelt’s 
frequently repeated comments imposing 
“moral” restraints upon exporters of 
tin, rubber, manganese, chrome ore etc.

Where repeated export licensing is 
requested for articles officials con
sider may be needed here, formal em
bargo probably will follow.

Chemicals made subject to licenses 
for export by the July 2 proclamation 
are: Ammonia and ammonium com
pounds, chlorine, dim ethylaniline, di- 
phenylamine, nitric acid, nitrates, 
nitrocellulose having a nitrogen con
tent of less than 12 per cent, soda 
lime, sodium acetate, anhydrous, stron
tium chemicals, and sulphuric acid, 
fuming.

In addition, the proclamation listed  
these basic m aterials and all products 
containing them: aluminum, antimony, 
asbestos, chromium, cotton linters, 
flax, graphite, hides, industrial dia
monds, manganese, magnesium, manila 
fiber, mercury, mica, molybdenum, 
optical glass, platinum group metals, 
quartz crystals, quinine, rubber, silk, 
tin, toluol, tungsten, vanadium and 
wool.

Also made subject to export licenses 
are arms, ammunition and implements 
of war as defined ill the proclamation 
of May 1, 1937; aircraft parts, equip
ment and accessories, and armor plate, 
other than that listed in the May 1, 
1937, proclamation, and optically clear 
plastics and optical elements for fire 
control instruments, aircraft instru
ments etc.

Export licenses for designated prod
ucts w ill be issued through the Secre
tary of State acting under specific 
directions of the Administrator of 
Export Control. Col. Russell L. Max
well, U. S. Army, was named adm inis
tration.

CHICAGO CHEMICAL EXPOSITION 
MAKES GOOD PROGRESS

Reservations for space at the N a
tional Chemical Exposition which will 
be held in Chicago, Dec. 11-15, have 
been received in large volume and 
nearly one-half of the available room 
already has been engaged by those who 
will he represented. It is also stated 
that a m ajority of the exhibitors fall 
under the classification of chemical 
manufacturers or of manufacturers of 
laboratory apparatus used in chemical 
research.

The management has requested the 
cooperation of exhibitors to bring dis
plays which will be calculated to spread 
information regarding the properties, 
uses, and special applications of the 
products on display. Also stressed is 
the importance of having booth repre
sentatives who, by training will be 
competent to answer questions relating  
to the technical and economic phases of 
the products shown.

The exposition is sponsored by the 
Chicago section of the American Chem
ical Society. It will be held at the 
Stevens Hotel and the manager is 
Marcus W. Hinson with headquarters 
at 110 North Franklin St.

TARIFF ACT PROTECTS HOLDERS 
OF PROCESS PATENTS

Congress has plugged the hole made 
by the courts in the Amtorg Trading 
Corp. case by lim iting im portation of 
products produced, processed or mined 
by a process covered by claim s of unex
pired valid United States patents. The 
legislation, aw aiting presidential ap
proval, gives to American holders of 
process patents the same protection  
under the Tariff Act of 1930 as holders 
of product patents. Importation of 
products processed by methods patented 
in this country without consent of 
patent holders w ill be banned where 
they have the “effect or tendency . . . 
to destroy or substantially injure all 
industry . . .  in the United States, or 
to prevent the establishm ent of such 
an industry.”

H it particularly by the legislation is 
expected to be importation of calcium  
hypochlorite from the Orient— a prod
uct now made by a process which a 
domestic manufacturer contends in
fringes upon its  patented process.

WATER WORKS ASSOCIATION 
CHANGES NAME

At a meeting of the executive com
mittee of the Water Works Manufac
turers’ Association, held on June 28, 
the new constitution and by-laws pre
sented at the annual meeting of the 
Association in Kansas City last April 
were adopted. This was the result of 
a mail ballot. This action meant the  
changing of the name to W ater and 
Sewage Works Manufacturers’ Associa
tion. Four classes of membership also 
were set up: Class A, comprising those 
engaged in both water works and sew
age activ ities; Class W, those engaged 
in water works activ ities; Class S, 
those engaged in sewage works activ i
ties; and Class B, a limited sectional 
membership.

The special committee on sewage 
works activities, composed of W. W. 
Brush. W. T. Chevalier, J . A. Kicnlc, 
and Wm. J. Orchard, chairman, that 
has been in operation since the fall of 
1939 was continued and charged with  
taking steps to put the changes into 
operation.

POTASH INSTITUTE APPOINTS 
NORTHWEST REPRESENTATIVE

The American Potash Institute, Inc., 
W ashington, D. C., has announced the 
appointment of Errett Deck as its 
northwest representative. In th is ca
pacity, Mr. Deck w ill supervise the 
Institute’s agricultural educational 
program in the States of W ashington, 
Oregon, and Idaho. He replaces Clay 
A. Wliybark who resigned to take a 
position as agronomist w ith  H unt Bros. 
Canning Co.

W ith headquarters in Puyallup, 
Wash., Mr. Deck w ill work in close 
cooperation with experiment station  
officials, county agents, vocational 
teachers, canning companies, and the 
fertilizer trade.
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CONTROL OVER OCCUPIED TERRITORIES IMPROVES 
ECONOMIC POSITION OF THE REICH

From our German

I t  i s  impossible to estim ate with any 
degree of accuracy how much in

dustrial capacity has been destroyed 
and how much is still producing in 
Nazi-occupied territories. Nor can the 
long-term economic advantages or d is
advantages to the Reich be calculated  
before there is a definite delim itation  
of territories.

In W estern Polish areas, for instance, 
resources and communications are be
ing developed in a way that indi
cates the intended complete permanent 
Anschluss of this territory if Germany 
wins the war. Denmark,. Norway, the 
Low Countries, and French-held terri
tories are viewed differently, however, 
in Berlin. Although their political fate  
is not yet decided, they are forced : to 
gear their economies for the duration 
of the conflict to contribute to the  
Nazi war machine. W hat w ill happen 
after the war if the Nazis win is not 
clear. It is increasingly apparent 
nevertheless that if Germany is vic
torious, Europe can expect a complete 
economic reorganization according to 
lines determined in Berlin.

Aside from the obvious m ilitary ad
vantage, the occupation of western 
Europe has brought Germany a decisive 
immediate economic advantage, even 
though possession of the territory  
brings up other problems, such as 
feeding the m ost densely-populated 
regions in Europe and supplying raw 
m aterials and markets for their in
dustries. Even assum ing that many 
plants and m aterials were destroyed or 
carted away by the defenders, the 
larger part of industrial capacity and 
raw m aterials of these countries is 
still existent and at the disposal of the 
Reich.

The facilities of the Grand Duchy 
of Luxembourg, for example, were 
turned over practically intact to the 
invader. Luxembourg in 1937 pro
duced 7.8 m illion tons of iron ore— 
equivalent to total Nazi imports from 
Sweden— and 2.5 m illion m etric tons 
of steel. Since the Duchy was part 
of the German customs Union before 
1914— Belgian since the World War—  
many of its  blast furnaces were orig
inally  designed to utilize Ruhr coke; 
and its industries to a large extent 
still complement German W estphalian  
industries. The reorientation should 
be sw iftly  and sm oothly accomplished 
here.

In Belgium the Louvain iron ore 
deposits as well as a number of first- 
class iron, steel, and textile  factories 
fell to Germany. Though some key 
factories were repdrted destroyed by 
retreating armies, m ost of them re
mained intact. The textile  industries, 
of course, w ill suffer from being cut 
off from raw m aterial imports. In 
193S Belgium had to import 556,000

correspondent

metric tons of fiber and 11,000 tons of 
yarn, and 11.4 m illion tons of m etals. 
Since some of the necessary ores w ill 
now be forthcoming from German- 
occupied Lorraine, th is shortage should 
not cause great difficulties.

Belgium has come, in spite of its  
small area, to be one of the world’s 
leading industrial nations because of 
its conveniently located deposits of 
iron, coal, zinc, and lead, and its 
skilled industrial population, as well 
as its fortunate situation in relation  
to overseas trade routes. Belgium ’s 
chief industrial products are rayon, 
glass, pottery, automobiles, iron, steel, 
explosives, linen, lace, etc.

B elgian  C hem ical Industry

These industries have required con
siderable amounts of chemicals, which 
has led to the development of an im
portant Belgian chemical industry sup
plying large domestic needs as well as 
exports. The Belgian fertilizer indus
try, accounting for 30 per cent of the 
total chemical industry, produces rela
tively  large quantities of ammonium

sulphate, calcium nitrate, ammonium  
nitrate, potassium  nitrate, caleium- 
carbonate-ammonium nitrate, and ain- 
monium-sulphate nitrate. Basic slag  
is an im portant byproduct, while the 
output of superphosphates has ad
vanced rapidly in recent years. Over 
25 factories were producing sulphuric 
acid in Belgium, and in 1938 they 
exported 315,000 tons, largely to Ger
many, France, and the Netherlands. 
Belgium is also one of the world’s 
principal producers of gelatin  and ani
mal glues, of special interest being 
dry glues produced since 1937 from 
rabbit skins.

The development of the world famous 
Solvay soda products led at an early 
date to the establishm ent of a large 
number of secondary industries in Bel
gium  utilizing these products. It is 
of interest, however, that since Solvay 
has become an international organiza
tion the tendency has been to let the 
capacity of the older Belgian works at 
Couillet and Jeneppe remain station
ary, and even to im port soda products 
from foreign Solvay works, especially 
from France. Although Belgium con
tributed to world chem istry the am- 
monia-soda process, actual production 
has been relatively lim ited because of 
the lack of native salt.

In seizing the Netherlands the Reich 
acquired large supplies of gold as well 
as warehouse stocks of rubber, sugar, 
copra, and tin  ore from the Nether-

B yproducts O b ta in ed  from  C oke-O ven O p era tio n s in the U nited S ta tes, 19391
(E xclu sive  of screen ings or breeze)

Sales

Value

Product Production Quantity Total Average
Tar........................................................ 554,406,216 344,534,382 $16,585,734 $0,048
Ammonia:

Sulfate............................................. . . . lb . 1,160,548,283 1,153,901,833 13,153,642 .011
Ammonia liquor (NH* content. . . . lb . 48,264,021 48,034,809 1,480,879 .031

S14.634.521
Sulfate equivalent of all forms. . . . .  lb. 1,353,604,372 1,346,041,069

Gas:
Used under boilers, e tc ...........M cu. ft. 28,714,866 1,967,142 .069
Used in steel or affiliated

plants.......................................M cu. ft. 237,890,694 24,301,060 .102
Distributed through city

mains....................................... M cu. ft. 144,876,573 42,891,370 .296
Sold for industrial use.............M cu. ft. 22,229,157 2,716,883 . 122

433,711.290 $71,876,455 .166
Light oil and derivatives:

Crude light o il............................... . .gal. » 170,963,199 9,383,907 727,765 .078
Benzol, crude and refined.......... • - gal. 25,305,714 24,621,650 3,248,548 .132
Motor benzol................................. 79,607,150 75,082,362 6.934,550 .092
Toluol, crude and refined........... . .gal. 19,767,200 20,484,568 3,974,367 .194
Solvent naphtha........................... • - gal. 4,788,836 4,660,311 794,323 .170
X ylo l................................................ 4 ,089,090 4,393,400 1.018,589 .232
Other light-oil products.............. . .  gal. 6,247,201 4,193.125 336,072 .080

« 139,805,191 142,819,323 $17,034,214 .119
Naphthalene, crude and refined. . . . . lb . 48,460,171 46,551,432 727,947 .016
Tar derivatives:

Creosote oil, distillate as such.. ■ .gal. 18.479,962 13,573,393 1,470,608 .108
Creosote oil in coal-tar solution. . .gal. 975 ,8S7
Pitch of tar.................................. net tons 215,414 2,109 13,905 6.593

1,734,810
Phenol.................................................. . .gal. 99,365 71,080 28,949 .407
Sodium phenolate............................. - - gal. 288,974 286.949 21,936 .076
Other productss..........................................................................................................  085.355 ...........
Value of all byproducts sold.................................................................................... 8 124,814,434 ...........

1 Includes products of tar distillation conducted by coke-oven operators under same corporate 
name, except, however, phenol and other tar acids produced at Clairton, Pa. 3 Includes gas 
wasted and gas used for heating retorts. 1 Refined on premises to make the derived products 
shown: 163,947,167 gallons. 4 Total gallons of derived products. 6 Ammonia thio- 
cyanate, asphalt paint, cyanogen sludge, calcium ferro-cyanide, light carbolic oils, pyridine oil, 
sodium carbolat-e, sodium prussiate, spent soda solution, sulfur, and vented vapors. ' Exclu
sive of value of breeze which was $7,271,050.
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MONSANTO PLASTICIZERS
AND RESINS INCLUDE:

Tritresyl Phosphate Dibutyl Phthalate

Triphenyl Phosphate Diethyl Phthalate

Santicizer 8 Dimethyl Phthalate

Santicizer 9 Diphenyl Phthalate

Santicizer 10 Santolite MS

Santicizer B-16 Santolite MHP

Santicizer E-15 Santolite K

Santicizer M-17 Arodors

T h e  a c c u m u la t io n  o f  m u c h  a d d i t io n a l  d a ta  

h a s  n e c e s s ita te d  a c o m p le te  re v is io n  o f  th e  

M o n s a n to  b o o k le t  o n  th e  p la s tic iz e rs  a n d  

re s in s  l is te d  a t  r ig h t .

P h y s ic a l a n d  c h e m ic a l p ro p e r t ie s ,  sp ec ifi

c a tio n s  a n d  r e c o m m e n d a t io n s  as to  u se  a re  

in c lu d e d  to  p e r m i t  s e le c t io n  o f  in d iv id u a l  

p r o d u c ts  t o  m e e t  sp e c if ic  r e q u ir e m e n ts  w i th  

m in im u m  t im e  a n d  te s t in g .

W r i t e  f o r  y o u r  c o p y  to d a y . N o  o b l ig a tio n . 

M o n s a n t o  C h e m ic a l  C o m p a n y , S t. L o u is , 

U . S. A . D istric t Offices: N e w  Y ork, C hicago, 

B oston , D e tro it, C harlo tte , B irm ingham , Los 

A ngeles, San Francisco, M ontrea l, L ondon.
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For more than a quarter o f a century, Cot
trell Electrical Precipitators have been col
lecting values that were formerly lost in 
fugitive fume at smelters.
The Cottrell Process is the original, basic, 
universal method o f collecting all kinds of 
solid and liquid particles suspended in any 
gas down to invisible, infinitesimal sizes, 
red hot or ice cold, wet or dry. Cottrells 
are outstanding equipment for all dust and 
fume producing industries: mining, rock 
products, power, gas, steel and chemical.
Where the exceptionally high efficiency of 
Cottrells is not required, Multiclone me
chanical collectors provide low cost dust 
recovery, handling any gas volume from a 
few c.f.m. to millions and collecting parti
cles down to 3 microns or smaller. Write 
for new Bulletins on complete Dust Col
lecting Systems.

Cottre ll Electrical Precipitator collecting 
sulphuric acid mist at smelter.

WESTERN PRECIPITATION CORP.
1016 W  Ninth St., Los Angeles »405 Lexington 
Ave., New York» 140 S. Dearborn St., Chicago

PRECIPITATION CO. OF CANADA, LTD.
1010 St. Catherine St., W , Montreal

MULT I CLOSE
D U S T  C O L L E C T O R S

COTTRELL
E L E C T R IC A L  P R E C IP IT A T O R S
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lands Judies. The Dutch Limburg 
coal mines, untouched by recent m ili
tary operations, produced 13 m illion  
tons of coal in 1939, and the output 
of the M aurits mine there is  the largest 
of any in Europe. Those Dutch in
dustries dependent upon imports of 
tropical raw m aterials will virtually  
have to shut down for the duration of 
the war or until overseas communica
tions are resumed. In Dutch harbors 
there are located extensive shipbuild
ing facilities, whose capacity is esti
mated at over 500,000 BUT. Although 
its own chemical industry is not ex
tensive, the Netherlands has enjoyed 
a favorable position in world chemical 
trade, especially as a trans-shipper, be
cause of its favorable geographic loca
tion in relation to the chicf European 
chemical m anufacturing centers.

The occupation of northern and 
western France under the arm istice 
terms places important industries un
der German control. Chief resources 
are coal produced in the Pas dc Calais 
and Nord district mines, the minette 
iron ores in Lorraine, and potash salts  
in Alsace. The heavy industries im 
portant for the prosecution of the war, 
insofar as they have not been de
stroyed, w ill have adequate raw m a
terial supplies. Well-developed indus
tries, such as wool, linen, silk, and 
cotton will suffer from lack of im 
ported raw' m aterials. The extensive  
branches producing perfumes, soaps, 
and luxury articles w ill suffer because 
of expected dim inution of export possi
bilities. Production and market re
adjustm ents will be severe and will 
probably take some tim e, and if the 
war is  of short duration m ay not even 
become effective.

N inety per cent of Norway’s indus
tries and population arc loeated in 
German-occupied territory, and the 
Reich is  m aking efforts to bring the 
economy back to normal. Minerals 
found in Norway include varying  
amounts of iron, copper, nickel, zinc, 
lead, molybdenum ore, titan  ore, and 
graphite. About 1500 m iles of rail
way track, including most of the main 
lines, have already been reconditioned 
for full service. The leading Norwegian  
nitrogen works, Norsk Hydro, in which 
I. G. Farbcn has an interest, has now 
resumed operations after having been 
closed temporarily. The molybdenum  
mines at Fjotland are reported work
ing at capacity, as are also the fish 
canning industries.

Denmark has for years been subject 
to dual economic pressure by both 
Germany and England. Already in 
1939 the Reich supplied 5G per cent of 
her iron and steel imports, and 04 
per cent of her chemical im ports. Ger
man chemical exports to Denmark were 
29 m illion Kronen in 1939 as against 
21 m illion in 1938. B ritish trade w ith  
Denmark involved chiefly shipm ents of 
coal and industrial products in return 
for food and dairy supplies. The Reich 
has been supplying Denmark with  
steadily increasing amounts of coal 
in exchange for the same food products. 
Denmark’s food surplus has been d i

.  J U L Y  191,0 • CHEMICAL

verted to the Reich, but the shortage 
of imported fodder w ill probably lead 
to slaughtering of many cattle. The 
Reich can now obtain all the milk, 
butter, cheese, eggs, and m eat products 
these countries formerly exported to 
Great Britain, France, and overseas. 
This will assure Germany’s fat re
quirements until next spring, according 
to an oflicial statement.

The German Food M inistry recently 
announced that this month Germans 
should be able to obtain regular but
ter up to the full quota called for by 
their margarine cards. The cheese 
ration will be increased by 25 per-cent, 
while the supply of eggs will be 50 per 
cent larger than last September. The 
grain reserve, according to the Min
istry of Agriculture, is as great as a 
year ago. P lanting acreages are larger 
than last year. About (¡00.000 acres 
more potatoes have been planted, and 
the vegetable acreage has increased 25 
per cent. To keep up agricultural pro
duction within the Reich, 700,000 tons 
of nitrogen fertilizers have been made 
available for farmers in 1940. This is 
equivalent to the amount used in 1939 
and is twice that used in 1932.

The problem of storing food reserves 
for civilian and army consumption has 
been carefully studied in Germany for 
a number of years. The army has 
been especially interested in developing 
sim ple yet effective food preserving 
methods. Dried vegetables served to 
the army in the World War, and re
ferred to by German soldiers as 
“barbed wire,” arc back again in im 
proved form. Since 1935 the army 
has been building up supplies of dried 
potatoes and vegetables through arti
ficial drying. Drying of fish and meat 
has not yet been overly successful.

Although it involves more equipment 
in handling, freezing processes to pre
serve fresh foods have proved more 
satisfactory. Quick-freezing processes 
have been favored for three reasons: 
food values are believed to be pre
served better, a greater variation in 
arm y diet can he offered, and tin-can 
and transport costs can be cut down.

Germans claim that Professor Plank 
of Karlsruhe laid the theoretical 
foundations in 191 (! for the quick- 
freezing processes, but the practical 
large scale application occurred in the 
United States. The American Bird’s- 
Eye process has been utilized in the 
Reich on a large scale since 1939 
under license w ith the Solo Feinfrost 
process of the Margarine Verkauf- 
sunion. A number of German fac
tories arc already using the Bird’s-Eye 
process as well as a German-developed 
Heckermann process. Rhcinmetall- 
Borsig A. G., Berlin, has constructed 
equipment for quick-freezing, especially 
of fish caught by fishing fleets and 
preserved at sea. Lindes Eismaschincn 
A. G-, Wiesbaden, is developing another 
process. A t present i t  is estimated 
that one-fifth to one-sixth of the food 
which is preserved in Germany is 
treated according to one of the quick- 
freezing processes.

Refrigeration has always been a
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"Faster". .

'Safer” Present users say |

problem in Europe because of the high 
costs. I t  is estim ated that 5 per cent 
of the 30,000 m illion RM of food used 
annually in the Reich is lost by being 
spoiled. Ammonia for commercial re
frigeration is being replaced by Ameri
can-developed “Freon.” The same sub
stance is manufactured in Germany by 
I. G. Farbeniiulustrie wider the name 
“Frigen,” which is widely .used in freez
ing units of domestic refrigerators.

That the chemical industry has held 
up relatively well during the war is 
indicated in I. G. Farben’s annual re
port, closing December 31. I. G,, which 
controls the m ajority of German chem
ical production, reports that exports 
were more satisfactory during the first 
four months of the war than might 
have been expected. In spite of being 
cut off from overseas trade, exports 
were m aintained at previous levels 
through increased sales in Europe. I.
G. Farben’s gross revenue for 1939 was 
78(1 m illion RM, an increase of 120 
m illion RM over 1938. N et profits were 
56 million RM, and an 8 per cent d iv i
dend was declared. The balance sheet 
grand total of 1,900 m illion RM, an 
increase of 250 m illion RM over 1938, 
partly represented new participations 
and new plants.

LIST OF STRATEGIC MATERIALS 
UNDERGOES REVISION

The Army and Navy M unitions Board 
prepared early in 1940 the following 
revised lis t of strategic and critical 
m ateria ls:

L ist of Strategic M aterials: A nti
mony, chromium, coconut shell char, 
manganese, ferro-grade, m anila fiber, 
mica, nickel, quartz crystal, quick
silver, quinine, rubber, silk, tin , tungs
ten.

L ist of Critical M aterials: Alum i
num, asbestos, cork, graphite, hides, io 
dine, kapok, opium, optical glass, phe
nol and picric acid, platinum , tanning 
m aterials, toluol, vanadium, wool.

In preparing these lists, three com
modities— aluminum, optical glass, and 
wool— were removed from strategic to 
critical classification. Also there were 
eight commodities moved from critical 
to essential status, viz.: cadmium,
coffee, cryolite, flaxseed, fluorspar, mix 
vomica, scientific glass, and titanium . 
However, the Board does not longer 
give quite the same attention to the 
so-called “essential” commodities, and 
it  m ay be that such third lis t  w ill no 
longer be considered significant.

SHORTAGE O F CHEMISTS FOR 
BRITISH INDUSTRY

Great Britian is finding difficulty in 
meeting the growing demands for 
chem ists which has sprung up in  in
dustries-w orking at top speed to fill 
out war-time demands. More than a 
year ago a Central Register was formed 
for the enrollment of persons with 
technical, scientific, and professional 
qualifications but the names thus pro
vided are not proving sufficient for 
the emergency.

W estco Pumps, with ca
pacities to 420 G .P .M ., 
cover a w ide variety  of 
p l a n t  ap p lica tio ns . A 
c o m p le t e  selection of
low -capacity , high-head units fo r c ircu la tio n , 
b o ile r feed , liq u id  transfer and condensate 
return duty. C ircu la tio n  pum p shown above.

P U M P S
W ith stocks upped 40%  on most pumps . . . 
and facilities increased to speed quantity pro
duction . . . W estco meets the demand for 
immediate delivery  resulting from governmental 
pressure on industry. "Sam e day shipment" 
whenever possible. W rite  or wire today!

M I C R O - W E S T C O ,  IN C .  . . . 51007 Sta te  S treet  . . . Bettendorf ,  Iowa.

F L E T C H E R
E N T R I F U G A L S

3 B IG  A D V A N TA G ES!— Sfeps up present pro
duction, lowers production cost. Takes care of 
increased demands, without investment in addi
tional centrifugals . A llow s exceptionally high 
speeds, yet F letcher safety features eliminate 
extra hazard.

So— today— less money buys more! And , when 
replacing individual Centrifugals or complete 
C entrifugal systems it pays to take advantage 
of Fletcher's exclusive features. Ask about 
them. Decide on merit . . . Details on request 

f o r  . . .  no obligation whatsoever.

Your FLETCHER will be 
source of pride and profit- 
for years to come!

D R Y I N G  o r  S E P A R A T I N G

• FLETCHER W O RK S  •
GLENW OOD AVENUE AND SECO ND STREET

PHILADELPHIA • PENNSYLVANIA

CHEMICAL & METALLURGICAL ENGINEERING • J U L Y  10J,0 502



FOR HIGH PRESSURES 
AND TEMPERATURES

D I V I S I O N “ * * *  —  ---------- *
/ 9 4 0

T T u u ^ ie t é  ~ é o  'P o v s c &

G enera tions back  o f  us o f  R ead in g -P ra tt & 

Cady th ere ’s been  rare ab ility  to  apprecia te  the  

vision o f  m en in yo u r in d u stry — plus ab ility  to  

g e t d ow n  to  brass tacks an d  see th a t y o u  g e t 

valves th a t help  th e  dream s com e true.

T h a t’s in  th e  reco rd  o f  P ra tt & C ady since 

’78 and  o f  R ead in g  since 1902.

N ew  ideas and  o rig inal valve designs— e n g i

neering  skill an d  m o d ern  p ro d u c tio n — were 

b o u n d  to  develop  from  th a t so rt o f  liv ing . A nd 

they  p ro v id e  m ig h ty  valuab le  b ack g ro u n d  w hen 

w e com e to  the  p o in t now — tack le  th e  jo b  o f  

su p p ly in g  valves to  solve y o u r p rob lem  today .

We w ould  en joy  w o rk in g  o u t reco m m en d a

tions w ith  you. W ill you  w rite  us w hen  valves 

are u p  fo r d iscussion?

ORIGINAL ORIGINAL ORIGINAL PIONEERSORIGINAL

AMERICAN CHAIN & CABLE COMPANY, Inc.

T H E  P O I N T E R  . . . Generations have taught him 
how to work new ground and difjeret 
that he can do well the one 
now. You can always
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P E R S O N A L I T I E S

Lincoln T. W ork

4 -  L i n c o l n  T. W o r k ,  associate professor 
of chemical engineering at Columbia 
University, has been appointed direc
tor of research of the Metal & Thermit 
Corp., New York, N. Y. A ll of the 
corporation’s research and development 
activ ities including work in electric 
arc and Therm it welding, pigments, 
m etals and alloys and various phases 
of chemical and m etallurgical engineer
ing w ill be under his supervision.

+  A. W. S k e r r y ,  former manager of 
the 13. I. du Pont do Nemours Co. 
plant a t Seneca, 111., has been named 
manager of the Tennessee Powder Co.’s 
plant now under construction near 
Memphis, Tenn.

+  E d g a r  M. Q u e e n y , president of Mon
santo Chemical Co., announced June 
28 that effective Ju ly  1 and until the 
November election he w ill serve his 
company only half-tim e so that he can 
devote the balance of his tim e and 
energy in behalf of the presidential 
candidacy of Wendell L. W illkie.

+  P e t f .k J. W. D e b y e , Nobel prize w in
ner in chem istry in 1930 and director 
on leave of the K aiser W ilhelm In sti
tu te  of Physics a t Berlin-Dahlem, has 
been appointed professor and chairman 
of the department of chem istry at 
Cornell U niversity. Dr. Debye, a na
tive and citizen of the Netherlands, 
has been George F. Baker v isitin g  lec
turer in chem istry a t Cornell during 
the la st term. Prof. Jacob Papish, 
who has been chairman of the depart
ment, w ill continue as vice chairman.

- f  T .  J. W i e g a n d  has been appointed 
manager of the trade sales division of 
the Glidden Co., according to the an
nouncement of Dwight P. Joyce, vice

E dw ard  C. Uhlig

president. Mr. Wiegand conics to the 
Glidden Co. with a broad experience 
in merchandising. For 18 years he was 
associated with the National Refining 
Co. of Cleveland.

+  E d w a r d  C. U i i l i o , chief chemist and 
head of the Brooklyn Union Gas Co.’s 
laboratory since its inception in 1904 
was honored recently at a dinner held 
in commemoration of his retirement 
from active service, July 1. Two hun
dred of his closest friends in the com
pany and industry were present at the 
dinner. The party included many com
pany officers, friends employed by other 
utilities and fellow officers in the Gas 
Club.

- f  R o b e r t  L. C l a u s e  has been elected 
to a newly created position of execu
tive vice president of the Pittsburgh  
Plate Glass Co. John A. Wilspn, gen
eral superintendent of the plate glass 
factories of the Pittsburgh organiza
tion, will become manager of glass 
manufacture and D. G. H ill, assistant

to the vice president, w ill become super
intendent of plate glass factories.

+ F . H. S t e e i .k  has become a member 
of the sales engineering staff of Fan- 
steel M etallurgical Corp. and w ill spe
cialize in the sale and service of tanta
lum acid-proof equipment on the E ast
ern seaboard with headquarters at Jer
sey City, N. J.

+  E t t o r b  P e r e t t i  lias been appointed 
assistant professor of m etallurgy in 
the School of Mines, Columbia U n i
versity, to take over the instruction  
in non-ferrous m etallurgy formerly 
given by Dr. Edward F. Kern who re
tired this year. Dr. Peretti liaa been 
teaching m etallurgy in the Montana 
School of Mines since 1930.

+  F l o u r n o y  C. J o h n s o n , formerly 
superintendent of the Armour F erti
lizer Works at New Orleans has re
tired after 50 years service to in
dustry.

+  H. C. D i e i i l , head of Seattle, W ash., 
Frozen Pack Laboratory of the Bureau 
of Agricultural Chemistry and E ngi
neering, lias been appointed chief of 
the commodity processing division of 
the W estern Regional Research Labora
tory at Albany, Calif.

+  M a r t i n  J . C o n w a y , who has been 
fuel engineer for Lukens Steel Co., 
Coatesville, Pa., since August, 1920, 
has been transferred to the sales de
partment of the company as special 
engineer for the petroleum industry. 
He was born in England and was grad
uated from Oxford University in  1914 
with degrees in mechanical engineering 
and chemical engineering.

+  W. B. V a n A r s d e l  has been ap-

Q C A L E N D A R  Q
AUG. 20-231 Technical A ssociation  of the  Pulp  & P a p e r  Industry , fall 
m eeting, Olym pic Hotel, Seattle , W ash .

SEPT. 9-13, A m erican  C hem ical Society, fa ll m eeting, Detroit, Mich. 

OCT. 2-5, Electrochem ical Society, la ll m eeting. O ttaw a , C a n ad a .

OCT. 7-10, A m erican  G as A ssociation, A tlantic City.

DEC. 2, 3, 4, A m erican  Institute oi C hem ical E ngineers, N ew  O rlean s. La. 

DEC. 11-15, N ational C hem ical Exposition, C hicago, 111.
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•  So broad has been the experience 
of Buffalo engineers in specifying j.v
pumps for chemical processes, tha t rarely does a problem arise 
today which has not been previously encountered— and solved—  
with Buffalo equipment. Take advantage of this accumulated 
experience! If you are confronted with a "knotty" pumping 
problem— "look to  Buffalo." Our new Bulletin 982 contains 
important data  on pumps for chemical service. A letter will 
bring your copy.

BUFFALO PUMPS, INC.
501 B ro a d w a y  Buffalo, N. Y .

Branch Engineering O ffices in Principal C ities  
Canada Pumps, L td ., Kitchener, O n t.

pointed chief of the engineering and 
development division of the Depart
ment of Agriculture’s W estern Regional 
Research Laboratory at Albany, Calif. 
As chief of th is division Mr. Van- 
Arsdel will head the engineering de
velopment of processes worked out in 
the W estern Laboratory and the study  
of industrial opportunities for expand
ing outlets for farm products. In 1938 
he was detailed to assist in the techno
logic planning of the Department’s 
four regional research laboratories.

C h arles  L. F au st

+  C h a r l e s  L. F a u s t , chemical engi
neer of the Battelle Memorial In sti
tute and Carl A. Zapffe, m etallurgist 
of that organization, are recipients of 
the 19-10 Proctor Memorial Award of 
the American Elcctroplaters’ Society.

+  D e l b e r t  E. J a c k  has been appointed 
general sales manager of The Duriron 
Co., Inc., Dayton, Ohio, to succeed W. 
H. Scott, who is  retiring. Since grad
uating from the U niversity  of Colo
rado in 1923, Mr. Jack has been closely 
identified w ith the design and applica
tion of chemical plant equipment and 
has handled the Duriron sales in the 
San Francisco area.

+  F r a n k  T. M u r p h y  has been ap
pointed manager of sales for the St. 
Louis d istr ict o f the Globe Steel Tubes 
Co., M ilwaukee.

+  H a r r y  K .  C l a r k  has been elected 
by the board of directors of the Norton  
C o . to the office of vice president and 
general manager and Andrew B. Holm- 
strom to the office of vice president and 
works manager. These appointments 
were to fill vacancies caused by two 
resignations. Aldus C. H iggins, presi
dent, who also held the office of gen
eral manager, resigned the latter re
sponsibility, and George N. Jeppson, 
treasurer and vice president who also 
held the position of works manager, 
resigned from that office. Mr. H iggins 
w ill retain the office of president and 
Mr. Jeppson w ill continue as treasurer 
and vice president.

P U M P S éot
umping Service
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- f  A l l e n  W. M o r t o n , vice president of 
Koppers Co. in charge of the Ameri
can Hammered P iston Ring Division, 
has been appointed by Edward 1!. 
Steltin ius, Jr., chairman of the Ad
visory Commission to the Council of 
National Defense, as a full-tim e special 
assistant on the commission.

+  A . E .  F o r s t e r  has been appointed by 
the Hercules Powder Co. as assistant 
general manager of the Naval Stores 
Department, n e  joined Hercules in 
1925 as a member of the explosives 
service division on the W est Coast.

+  L e s l i e  S. G i l l e t t e , vice president of 
Hazard Advertising Corp., was elected 
president of the New York Sales Man
agers’ Club to succeed W illiam  A. Mc- 
Derniid.

+  J. V. N. Dorni, on May 31, received 
the honorary degree of Doctor of Engi
neering from the South Dakota School 
of Mines in recognition of the contribu
tions he had made to m etallurgical 
practices, and on June 7 he received a 
sim ilar honorary degree from the Mich
igan College of M ining and Technology.

M arlin J. C onw ay

-f J. H o w a r d  F l i n t  lias become asso
ciated w ith Mason, Fenwick & Law
rence, patent and trade-mark lawyers, 
W ashington, D. C.

+  A. H .  K r u g e r  has joined the R -S  
Products Corp. of Philadelphia as sales 
manager for their Industrial Furnace 
Division, after an absence of about 
seven years, during which tim e he was 
associated w ith the Industrial Furnace 
D ivision of the Philadelphia Drying  
Machinery Co.

+  O s w a l d  S c h r e i n e r , for many years 
engaged in soil fertility  work of the 
Department of Agriculture, has been 
appointed adviser on soil problems to 
the chief of the Bureau of P lant In
dustry, Dr. E. C. Aueliter. Dr. 0 . C. 
M agistad has been named assistant 
chief of the Bureau.

•  Fans -for the great chemical 
dustry often present technical prob

lems unique in character— problems requiring the experience of 
specialists. So we say "look to Buffalo"— whatever your fan 
requirements. You will find Buffalo Engineers eager to cooperate 
in the design and construction of equipment that meets the 
specific requirements of your plant. A letter will bring prompt 
action!

BUFFALO FORGE COMPANY
501 B ro ad w ay Buffalo, N. Y .

Branch Engineering O ffices in Principal C ities 
Canadian Blower & Forge C o ., L td ., Kitchener, O nt.

F A N S ^

Every Chemical Service
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+  W i l l i a m  M. B a k u , chief chemical 
and m etallurgical engineer, for the 
Union Pacific Railroad has been elected 
president of the American Society for 
Testing M aterials. Following his uni
versity work he was chief chem ist for 
Mallinckrodt Chemical W orks; pro
fessor of engineering chemistry, Iowa 
Stale College, m anufacturing research 
chem ist for M allinckrodt and later 
manager of the Eastern Works of that 
company, in 1!) 10 he entered the em
ploy of the Union Pacific Railroad as 
consulting chem ist. Dr. Barr was a 
member of the A.S.T.M. executive com
m ittee 1934 to 1930 and was vice 
president from 1938 to 1940.

+  H e r b e r t  <T. B a l l , head of the de
partment of textile  engineering, Lowell 
Textile Institute, Lowell, Mass., has 
been elected vice president of the 
A.S.T.M.

+  RoGF.it C. G r i f f i n , of Arthur D. L it
tle, Inc., Paul D. M erica, of Interna
tional Nickel Co., Jerome Strauss, 
Vanadium Corp. of America, Stanton 
W alker, N ational Sand and Gravel A s
sociation, and C. H. Fellows, Detroit 
Edison Co., have been elected to the 
executive committee of the American 
Society for Testing M aterials.

+  T. F. W i l l i s , chief, Research D i
vision, Bureau of M aterials, and M. E. 
DeReus, junior engineer, respectively, 
of the M issouri S tate H ighway Depart
ment, were awarded the Charles B. 
Dudley medal at the recent meeting 
of the American Society for Testing  
M aterials.

+  T. D. J o h n s o n , J r . of Birmingham, 
Ala., and a recent graduate from 
Princeton U niversity, has joined the 
fine chemicals department of E. I. du 
Pont de Nemours & Co. He w ill be 
located at Deep W ater, N. J .

+  K e n n e t h  M o r g a r e id o e , former grad
uate research fellow and chem istry in
structor at the U niversity of Roch
ester, has been appointed to the staff 
of the vitam in laboratories of the N a
tional Oil Products Co., Harrison, N. J. 
He assumed his new duties on Ju ly  1.

+  W. J. B u f .c h i . i n g  is now chief m etal
lurgist a t  the Copperweld Steel Co.’s 
new steel plant a t W arren, Ohio. He 
was previously connected w ith Central 
A lloy Steel Corp. and Republic Steel 
Corp.

+  J a m e s  D. L y n c h , who recently grad
uated from Clarkson College, Potsdam, 
N. Y., has accepted a position w ith the 
Monsanto Chemical Co. and w ill be 
located in St. Louis.

+  A r t h u r  L. S t e r n  has been appointed 
sales engineer for the Philadelphia and 
surrounding territory by the Magnetic 
Engineering & Mfg. Co., of Clifton, 
N. J .

Complete Line—  
for All Types of 
Industrial Drives

★  Type K
s t r e a m l i n e d

T O T A LL Y -E N C LO S E D ; FA N -C O O L E D

3450 Saved
every 10 months since 19301
E ight of th e s e  H O W E L L  Type K 
T o t a l l y - E n c l o s e d , F a n - C o o l e d
M otors w ere installed in an au tom o
tive p lan t in 1930. They replaced 
eight o r d i n a r y  o p e n  ty p e  m otors 
w h ic h  h a d  cost $3450. in  m ain te
nance d u r i n g  th e  p r e c e d in g  ten 
m onths— eleven rew inds and 70 pairs 
of bearings.

To d a te  —  th rough  ten  y e a r s  s e r v i c e  —  

th e  e ig h t  H O W EL L  M o t o r s  h a v e  not  re q u i r e d  

a s i n g l e  re p a i r  —  not o n e  cent  s p e n t  fo r  

m a in te n a n c e  o th e r  than n o rm a l  Insp ect ion  

a n d  lu b r ica t ion .

'¿C A s th e  firs t  step to w a r d  
c u t t i n g  y o u r  d r iv e  costs, 
w r i te  f o r  th e  H O W E L L  
Bulle t in  covering  th e  N e w  
T y p e  K  Motors  —  b e t te r  
t h a n  ever  and S T R E A M 
L I N E D  as s h o w n  above .

J^ Ö T Ö R S r«

STANDARD S I N G L E  a n d  M U L T I -  
S P E E D  MOTORS, V* to 150 H.P. 
Sleeve or ball bearings. More and 
b e t t e r  Insulation. HOWELL-BOND 
coll varnish -— v a s t l y  s u p e r io r . 
C o p p e r  rotors—-most dependable 
construction k n o w n .  P r e c is io n  
manufacture throughout.

j SPLASH-PROOF MOTORS, '/3 to 75 
| H.P. Ball Bearings. Give complete 

p r o t e c t io n  against splashing or 
dripping liquids. Ideal for Installa• 
tion out-of-doors.

H o w e l l  E l e c t r i c  M o t o r s  C o m p a n y
HOWELL, MICHIGAN

R e p r e s e n ta t i v e s  in  A l l  P r in c ip a l  C it ie s
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+  W i l l i a m  M. G i b s o n  has occn ap
pointed superintendent of the Ameri
can Asphalt Paint Co.’s plant a t K an
kakee, 111. He was w ith the Cook 
Paint & Varnish Co. for ten years and 
with Rinslied-Mason for 3J years.

+  E. H. A n c h o r s , formerly branch 
manager for the Air Reduction Sales 
Co. a t Atlanta, Ga., has been appointed  
manager of the Oklahoma C ity D istrict.

O B I T U A R Y

- f  W i l l i a m  W a l l a c e  B u f f u m , treas
urer and director of The Chemical 
Foundation, Inc., died at the Moun
tainside H ospital in Montclair, N. J., 
on June 22, after a brief illness of a 
heart ailm ent. Mr. Buffum was born 
at Friendsville, Pa., on August 25, 
1888. From 1917 to 1921 he was chief 
accountant in the W ashington office of 
the Alien Property Custodian. Since 
1921 he had been a member of The 
Foundation. l ie  took an active in 
terest in the furtherance of chemical 
education in th is country in the or
ganization of the American Institute  
of Physics and in the development of 
newsprint from Southern pine. He was 
also greatly interested in the u tiliza
tion of chem istry in the fight against 
various diseases such as cancer, tu 
berculosis, etc.

+  J o h n  W. I r v i n e , 03 years of age, 
died May 25 of a heart attack at his 
home in Pittsburgh. He was super
intendent of P ittsburgh Piping & 
Equipment Co. and was one of the 
original employees of the company 
when it was founded 37 years ago.

+  W i l l i a m  A. H a r s h a w , founder and 
chairman of the board of the Harshaw  
Chemical Co., died at the age of 79, 
at h is home in Highwood, Gates Mills, 
Ohio, on June 4. The son of a farmer, 
Mr. H arshaw guided the company bear
ing his name to rank of one of the 
largest of industrial chemical manu
facturing concerns in the Cleveland 
area and gained national recognition in 
that field. In addition to company ac
tiv ities, Mr. H arshaw served as a 
trustee of the Case School of Applied 
Science.

+  J a m e s  T h o m a s  D o n a l d , founder and 
president of the consulting industrial 
chcm ists firm of J. T. Donald & Co., 
died at M ontreal Neurological Institu te  
on June 11 of injuries suffered in an 
automobile accident. He was in his 
84th year.

+  L ouis E. M u r p h y , formerly presi
dent and chairman of the board of E. F. 
Houghton & Co., Philadelphia, died 
on June 26, a t h is summer home at  
M antalocking, N . J., from a short i ll
ness culm inated by double pneumonia. 
He was 00 years of age. He had been 
connected w ith the Houghton organiza
tion for 52 years, having started as an 
errand boy in 1888.

Top D rain "M ultileav es" a s 
sem bled  lo r sh ipm ent to process 

p lan t.

^ 0 -

The w ide range of fabrics 
and w ea v es carried in stock  
—the unrivaled facilities of 
our plant for fabricating  
wire and screen assem blies  
—and our skilled workm an
ship, en ab le  us to do even  
the "difficult" job econom ic
ally  and rapidly.

Our twenty-eight years of 
solving m any seem in gly  un- 
so lvable filtration problem s 
for process m anufacturers 
has en ab led  us to accum u
late a  vast fund of know l
ed ge  on screen ing and  fil
tration problems.

If you w ant a  cleaner fil
trate, a  faster throughput 
or reduced filter fabric 
costs, get in touch with us.

W e can  serve you  intelli
gently , econom ically  and  
promptly.

W ire cloths stocked 
in w id ths u p  to 14'.

NOW IS THE TIME 

TO REDUCE COSTS 

THROUGH BETTER 

Screens 

Leaves 

Etc.
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FACTS ON FILTERING
R e p r e s e n ta t iv e  case  h is to r ie s  o n  w id e ly  v a r ie d  c la r i f ic a tio n  p r o b le m s  
c o n d e n s e d  f r o m  f i e l d  r e p o r ts  o f  J o h n s - M a n v i l l e  F i l t r a t io n  E n g in e e r s

V i t a m i n - O i l  C l a r i t y  

I m p r o v e d ,  S e t t l i n g  

T i m e  E l i m i n a t e d
(R e p o r te d  b y  J - M  E n g i

n e e r  O . A . M o c k r id g e )

N E W  J E R S E Y  
D ISTRICT— This 
p h a r m a c e u t i c a l  
com pany form erly 
c la rified  v itam in  
oils by settling. As 
dem and increased, 
t h i s  m e t h o d  

proved im practical. E ither deliveries 
had  to  be delayed because of its 
slowness, or settling  tim e reduced so 
m uch th a t  clear oil was unobtainable.

An experim ental filter was in
stalled and  several tests run  off. 
Using 1% Hyflo, these tests showed 
th a t  filtration would provide bril
lian t c larity  a t  a  flow ra te  of 5 gal. 
per sq. ft. of filter area per hour. A 
665 sq. ft. plate-and-fram e filter press 
w ith 2 "  fram es was recommended. 
R esults bear ou t th is recom m enda
tion. In  actual large-scale operation, 
th is filter is averaging abou t 3325 
gal. per hour. Clarification is com 
plete, and officials have expressed 
thorough satisfaction.

E a s t  I n d i a  G u m  C l a r i f i e d  T e n  T i m e s  F a s t e r
( R e p o r te d  b y  J - M  E n g in e e r  I I .  G . M a r t in )

SAN F R A N C IS C O  D IS T R IC T — 
R ecent tests in a  leading varnish 
p lan t indicate th a t  substan tia l sav
ings can be m ade by filtering E as t 
Ind ia  Gum solution. S tandard  prac
tice is to  settle  the  solution, s tra in  it 
and then  centrifuge it. In  th e  p lan t 
studied, th is requires ten  m an hours 
of labor per 300-lb. batch . E vapora
tion losses are heavy, and  there  is a 
loss of alm ost ten  gallons of solvent 
per batch  in sludge and tailings.

T ests were run using 4%  Hyflo 
filter aid. In  one hour, 21 lbs. of solu
tion  were filtered to  perfect brilliance.

Area of the filter 
used was 1 sq. ft.
B a se d  on th is  
run , a press w ith  
ab o u t 20 sq. ft. 
of filter area can 
easily handle a 
300-lb. b a tch  in 
one h o u r, w ith  
no  lo sses  f ro m  
evaporation  or sludge. O perator is 
greatly  impressed w ith the  simplic
ity  and economy of filtering w ith  
Ilyflo, and  is planning to  install this 
m ethod shortly .

Celite Mineral Fillers Make Good Products Better

Paint, paper, plastics, polishes are 
just a few of the hundreds of prod
uets made stronger, tougher, better 
with J-M Cclitc Mineral Fillers.

Celite is entirely mineral . . . 
absolutely inert. Unlike ordinary 
fillers, it is made up of microscopic 
hollow shells that arc unusually 
porous . . . absorb twice their own 
weight of liquid. T heir ilufliness

and light weight frequently perm it 
Celite Fillers to replace 2 to 6 times 
the weight of heavier fillers.

T here is a type and grade of 
Celite for every requirem ent. And 
J-M Engineers are always available 
to help you select the one best 
suited to your needs. For details, 
write Johns-Manville, 22 East 40 th  
Street, New York, N. Y.

H 5 0  P e r  Y e a r  S a v e d  

b y  8  l b s .  o f  F i l t e r  A i d  

p e r  m o n t h

( R e p o r te d  b y  J - M  
E n g in e e r  J .  C . I l o n e y )

TO R O N TO  D IS 
TRICT—For two 
y ea rs , th is  com 
p a n y  h a d  b e e n  
h a v in g  t r o u b l e  

w ith filtration of th e ir brass electro
plating  solutions. F ilters plugged 
quickly. Clarification was highly un
satisfactory. Conditions were so bad 
th a t  com pany officials had  about
jown-mirvnt»

decided to  elim inate th e  filtering 
operation altogether.

N o filter aid  of any  kind was being 
used. Investigation  revealed th a t  
e ither Celite No. 503 or Hyflo would 
com pletely end all difficulty. A fter a 
te s t run, Celite No. 503 was se
lected, and officials are m ore th an  
pleased w ith  results. F iltra tion  is 
greatly  simplified and  solutions come 
through perfectly clear.

T he cost of using Celite averages 
only $1 a m onth . Y et, com pany men 
estim ate th a t  this returns more th an  
$450 a year in cash savings and 
through im proved quality  of fin
ished products.

H o w  C a n  Y o u  I m p r o v e  

Y o u r  F i l t e r i n g ?

H undreds of p lants have stepped up  
flow rates or im proved quality  w ith 
the help of J -M  F iltra tio n  Engineers 
and m odern high-flow-rate Celite F il
te r  Aids. As you can see from  the 
cases cited here, changes in  existing 
m ethods are usually simple and  eco
nomical . . . quickly p ay  for th em 
selves in lowered operating  costs. If 
your filtration  operations haven’t  
been checked recently, w hy n o t call 
in a J -M  Engineer? N o obligation, 
of course. Ju s t w rite Johns-M anville, 
22 E . 40th S t., N ew  Y ork, N . Y.

1 1  JOHNS-MANVILLE CELITE FILTER AIDS
FILTER-CEL . . .  STANDARD SUPER-CEL . . .  CELITE NO. 512 . . .  HYFLO SUPER-CEL . . .  CELITE NO. 501 . . .  CELITE NO. 503 . . .  CELITE NO. 535
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New Titles, Editions and Authors
C o n v e r s i o n  or P e t r o l e u m . By A. N.

Sachanen. Published by Reinhold
Publishing Corp., New York, N. Y.
413 pages. Price $0.

Reviewed by it. E. C lark

SUBTITLED “Production of Motor 
Fuels by Thermal and Catalytic Pro
cesses,” this book is a real contribution  
to petroleum literature. I t  is not a 
book for the layman for it  presumes a 
knowledge of organic chem istry and 
an elementary if not a working know
ledge of refining fundamentals. Per
haps it  m ight best be classed as an 
advanced textbook, for in effect, Dr. 
Sachanen has studied and analyzed for 
the reader literally  hundreds of patents 
and technical papers. He actually  cites 
about 550 authors from which he has 
drawn m aterial.

The book contains only seven chap
ters, the longest, Thermal and Catalytic  
Reactions, comprising about a quarter 
of the volume. Other chapters are: 
Factors of Cracking, Factors of Hydro
genation, Cracking Equipment, Cracked 
Gasoline, Treatment of Cracked Gaso
lines, and Cracked Products Other 
than Gasoline. The treatm ent of these 
subjects is in general a tying together 
of the results of various researches. 
Reactions and reaction conditions are 
described. The author considers the 
thermodynamics of each reaction, par 
ticu larly in  regard to free energy. After 
various means of accomplishing a given 
result are described, e.g. catalytic  
polym erization, the author describes 
each commercial process in  detail with  
the aid of a flowsheet, e.g. phosphoric 
acid, Houdry, sulphuric acid, etc.

In some cases he p its one process 
against another, considering advantages 
and disadvantages in regard to raw 
m aterials, products, investm ent and 
other factors of process economics. 
Because Dr. Sachanen represents only  
one petroleum refiner, Socony-Vacuum  
Oil Co., th is reviewer looked for 
evidence of a  biased viewpoint and 
found none in a brief study.

One expects a book to be consider
ably out of date by the tim e it  is 
published. This one, surprisingly  
enough, is not. Even the very latest 
developments in  alkylation up to the  
tim e of publication (preface is dated 
February 1940—book received here 
May 1940) are included. The author 
even goes so far as to predict that the  
to ta l production of alkylated paraffines 
in the U . S. w ill reach approxim ately
11,000 bbl. per day by the middle of 
1940— a fact that perhaps can be 
checked now by some refiners.

The only real question th is reviewer 
m ight raise about the author’s work 
has to do w ith his choice of nomencla
ture. He has defined “cracking” as 
“the thermal or catalytic-therm al treat
ment of petroleum products a t tem 
peratures higher than 400 deg. C.

(752 deg. F .) .” In this reviewer’s 
opinion, it  is pretty well conceded by 
chemical engineers that cracking is 
the shortening of the carbon chain 
and the term the author has defined 
is “pyrolysis.” Perhaps this is a small 
point but it  does seem that nomen
clature in this field is already compli
cated enough without introducing new 
definitions. Under Dr. Sachanen’s defi
nition, thermal alkylation, hydrogena
tion, isomerization and even some 
polymerization should properly be 
called cracking.

But this objection notwithstanding, 
Dr. Sachanen has written a fine book. 
It is intended for the theorist, the 
scholar, the researcher, the technical 
man seeking advanced knowledge before 
or after launching himself into the 
petroleum refining industry. In gen
eral, it  is not intended for the practical 
man, that is, the man whose day to day 
job is concerned solely w ith production.

In these days of rapidly changing 
technology, every petroleum engineer 
or chemical engineer concerned with  
petroleum would do well to read this 
book and let it  take its proper place 
on his reference shelf—between his 
organic chemistry text and Nelson’s 
“Petroleum Refinery Engineering.”

ELECTROCHEMICAL ENGINEERING

I n d u s t r i a l  E l e c t r o c h e m i s t r y . Second 
edition. By C. L. M antell. Pub
lished by McGraw-Hill Publishing 
Co., New York, N. Y. 65G pages. 
Price $5.50.

Reviewed by S . Skow ronski 
THE FIRST edition of th is book was 
published in 1931 and the present 
second edition has been enlarged by 
25 per cent to cover the improvements 
in technical practice which have taken 
place and the new processes which have 
been established since that date. The 
author has rewritten many of the 
chapters and the present volume is 
more than just a new edition, i t  is 
practically a new book.

Following the scheme of presenta
tion of the first edition, the subject 
m atter is divided into six major parts. 
P art 1, Theoretical Electrochemistry, 
necessarily had to be brief and include 
the basic fundamental laws underlying 
electrochemistry as well as a compre
hensive chapter on the scope and h is
torical development of the art. P art 2, 
Technical Electrochemistry, deals w ith  
electrolytic reduction and oxidation  
processes in both the organic and in
organic fields, and describes various 
types of primary and secondary cells 
as well as rectifiers. Part 3, Electro- 
lytics, takes up in detail electroplating, 
electroforming, electro-refining and 
electrowinning, both in aqueous solu
tions and fused baths, as well as the 
manufacture of chlorine, caustic and

■

hypochlorites. Part 4, Electrothcrmics, 
describes the various types of electric 
furnaces and the m anufacture of the 
many electric furnace products. Part 
5, Electrochem istry of Gases, includes 
electronics. Part 0, Engineering, is 
an excellent section on m aterials of 
construction, power generation and 
economics.

The book is well illustrated and 
contains an unusual number of graphs 
and flow sheets. The tabulation of 
operating data of various industries 
which was a feature of the first edition  
lias been brought up-to-date and en
larged by the addition of 29 new tables. 
A decided improvement over the former 
edition is the inclusion of more refer
ences to the original literature.

Dr. Mantell is to be complimented 
on the thoroughness with which lie has 
covered the new processes and the new  
edition gives its readers a good con
ception of the improvements and de
velopment of the electrochemical in
dustry during the la st decade. The 
first edition has been a standard text
book and work of reference since its  
publication; rewritten, enlarged and 
up-to-date, the second edition w ill con- 
ti.nu.e_to be so.

T h e  K i n e t i c s  o p  C h e m i c a l  C h a n g e .
By C. N . IlinsheUcood. Published
by the Oxford University Press, New
York, N. Y. 274 pages. Price $4.50.

Reviewed by G. F . K inney  
CHEMICAL KINETICS, rapidly com
ing of age anyway, is helped consider
ably in the process by the appearance 
of a new Hinshelwood. This new volume 
is a logical development of the original 
“K inetics of Chemical Change in  
Gaseous System s” of 1920 and two 
succeeding editions, but is far more 
than just another edition. The char
acter of the book has changed; instead  
of an encyclopedia of comparatively 
unrelated m aterial it  has become a 
broad review of general principles, 
well organized and clearly outlined.

One advantage of the Hinshelwood 
books has resulted from the author’s 
ability  to handle difficult abstractions 
gracefully and this new volume is no 
exception. I t  gives a balanced, clear 
and deceptively sim ple account of the 
fundamental facts and theories of 
chemical change. The first part of the 
book is devoted to elementary statisti-
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i n n  ( C H E MI C A L  P O R C E L A I N  D I V I S I O N )

LArr i n s u l a t o r  c o . ,  i n c .
9 1 3  G I L B E R T  S T R E E T  L E R O Y ,  N E W  Y O R K

THE F IRST S A T I S F A C T O R Y  A N S W E R  TO THE P R O B L E M  

O F  H A N D L I N G  M A N Y  C O R R O S I V E  L I Q U I D S . . . ”

V A L V E S  and P I P E  of L A P P

A s a m a te r ia l ,  L a p p  C h e m ic a l  
P o r c e la in  is  d e n s e , w h ite ,  »on- 
porous, h ig h ly  r e s i s ta n t  to  c o r r o 
s io n . H u n d r e d s  o f  t r o u b le - f r e e  
v a lv es  n o w  in  s a t is fa c to ry  s e rv 
ice . W r ite  f o r  d e sc r ip tiv e  lite ra tu re .

V A L V E S  

P I P E  

R A S C H I G
R I NG S

FOR JOBS WHICH ARE 
TOUGH ON FABRICS

O •  •  •

DUST and FUME BAGS 
AIR and GAS CLEANERS 
FILTER FABRICS 
INDUSTRIAL FELTS, Etc.

A L B A N Y  fabrics are woven as well as felted thereby achiev

ing resilience, flexib ility and unusual strength. W henever 

really thorough filtering Is required— whether air, gases, or 

liquids— Albany fabrics can be depended upon for perfect 

satisfaction. They offer low ultimate cost and long wear, 

especially for acid conditions.

A l b a n y  F e l t  C o m p a n y
ALBANY, NEW YORK, U. S. A.

eal mechanics and to the kinetic and 
statistica l theory that is the basis for 
the treatm ent of reaction kinetics. 
Selected examples and representative 
reactions are studied, and although  
most of these take place in the gaseous 
state, no longer is much importance 
made of the distinction between re
actions in the gaseous state and in 
other states.

The volume is addressed, not to the 
experts, but to anyone w ith the back
ground who is interested in learning 
the broad aspects of th is branch of 
natural philosophy. I t  is  difficult to 
im agine a better introduction. Workers 
in tiie field of chemical kinetics already 
own at least one of the earlier editions. 
This new volume, because its broader 
viewpoint so organizes the field, de
serves equal recognition in its own 
right.

W HAT PRODUCTIVITY MEANS

P r o d u c t iv it y , W a g k s , a n d  N a t i o n a l  
I n c o m e . By Spurgeon B ell. Pub
lished by The Brookings Institution , 
W ashington, D. C. 344 pages. Price 
$3.

Reviewed by It. S . M cBride
TH E JACKET which advertises this 
book gives an excellent statem ent of 
its scope and significance. “This book 
is concerned w ith the fundamental 
issues involved in technological and 
economic progress. I t  analyzes the 
relations between fixed capital invest
ment, man-hour productivity and the 
volume of output in major groups of 
industry and in selected divisions of 
m anufacturing. I t  indicates how the 
gains from increasing productivity are 
distributed among the groups partici
pating in production and the consum
ing public; and the efTccts of the 
existing distribution upon employment 
and national income.”

As the sixth  number in the compre
hensive series of volumes from The 
Brookings Institu tion , th is book will 
be welcomed by every engineer and 
executive of process industry who is 
responsible for studying the funda
mental trends of h is company or his 
industry. The book is a  very crcditable 
addition to the series and w ill bo 
fu lly  as valuable as any of its  pre
decessors. A substantial part of the 
volume relates to railroad, electric 
ligh t and power, and non-manufactur- 
ing enterprise. B ut the principles 
there discussed are no less applicable 
than those in the chapters of direct 
concern to  the chemical engineer. There 
are chapters of th is sort which deal 
with iron and steel, paper and allied  
products, cotton textiles, tobacco prod
ucts, and an im portant number of 
minor sections for other chemical engi
neering enterprise. Any reader w ill, 
however, make a m istake who tries to 
use only those portions which appear 
to  deal w ith h is industry. The prin
ciples set forth in the valum e as a 
whole are vastly  more im portant than  
any such particulars.

A t the present tim e one of the major 
social issues which cannot be ignored, 
even under the pressure of European
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War influences, is the problem “Who 
gets the benefits of increased pro
ductivity?” Labor is constantly making 
new claims, some of them apparently 
wholly unjustified. The executive and 
engineer of process industry should be 
prepared to face such problems in his 
own plant or industry with an accurate 
knowledge of the m eaning of the move
ments. W ith the aid of this book he 
will come closer to an understanding. 
And the result will be an opportunity  
for cooperation w ith proper employee 
claim s and inform ation to help refute 
those not justified. The factual treat
ment and im partial source of the book 
will be im portant assets in its use.

P u r g i n g  o f  G a s  P i p i n g  a n d  G a s  A p p a 
r a t u s . Published by American Gas 
Association, 420 Lexington Ave., 
New York, N. Y. 40 pages. Price 
fiOe. to members, $1 to non-members 
of A.G.A.

THIS DOCUMENT gives procedures 
recommended by the technical commit
tees of American Gas Association for 
safe operation when purging or placing 
gas piping appliances into service or 
removing them from active service. 
The precautions described are a valu
able guide to  safety in sim ilar opera
tions in many types of chemical engi
neering equipment containing explosive 
or flammable gas or gas m ixtures. 
Chemical engineers w ill do well to 
place a copy of the booklet in the hands 
of their operating superintendents and 
foremen who have any occasion for 
carrying out such operations. An 
analogous publication was issued some 
tim e earlier by the same committee 
giving the procedures recommended by 
the A.G.A. for the “Purging of Gas 
Holders.” The technic then recom
mended is analogous to the present 
operating methods but more readily  
adaptable to use w ith  gas storage 
equipment.

V a r n i s h  M a k i n g . Published by Chem
ical Publishing Co., New York, N. Y. 
231 pages. Price $G.

Reviewed by IK. R . F uller  
WITH the addition of an introductory  
chapter on the H istory of Varnish 
M anufacture, th is book comprises the 
papers read at the Second Conference 
of the B ritish Oil and Colour Chemists’ 
Association. The busy reader can well 
afford to  skip the first chapter, which 
has no apparent connection w ith the 
remainder of the book. The papers 
are divided into two groups; those 
dealing w ith varnish raw m aterials 
and the chemical and physical changes 
that occur in varnish manufacture and 
the drying of varnishes, and those 
treating m anufacturing processes and 
equipment. The papers of the second 
group have litt le  interest or value to 
tbe American reader; the meat of the 
book is entirely in the papers of the 
first- group.

The individual papers of the first 
group average high in  quality. Each 
gives a brief summary of the subject 
covered, the treatm ent being theoretical 
in viewpoint. The subjects in order of

Put G-E 

PYRANOL 

Transformers 

at Load Centers

1 .
“ We saved $500 on insta lled  cost by  
using a  P y rano l transfo rm er to  

supply a lighting load ,” says R . H . 
Lewis, electrical superin tenden t of the  

M otor W heel C orporation , Lansing, M ichigan. T his saving 
was possible because a fire-proof enclosing vault-—w hich w ould have 
been requ ired  w ith an oil-filled tran sfo rm er— was unnecessary, 
and  because floor space was saved by m ounting  the  P yrano l 
transfo rm er on an overhead p latform . B y placing the  transform er 
righ t a t  the  load center, the  cost of running a heavy three-w ire 
secondary for 500 feet was also avoided.

2  T he B yron  Jackson C om pany, Los Angeles, insta lled  a b an k  of 
•  th ree 200-kva P y rano l transform ers in  space th a t  could n o t be 

used for production . T he non-inflam m able fea tu re  of P yrano l 
enabled th is  com pany to  save the  cost of building in th e  p roduc
tio n  area of the  p lan t, an underground v au lt, w hich would have 
been required  w ith  oil-filled transform ers.

3  P u ttin g  a P y rano l transform er a t  the  load cen ter cu t feeder 
• costs 50 per cen t on a lighting  circu it in  th e  new recreation  

building of an  A labam a co tton  mill.

F ind  ou t for yourself how you can save on power- or lighting- 
circu it in sta lla tions b y  insta lling  G -E  P y rano l transfo rm ers indoors 
a t  load centers. A fter in sta lla tion  you will get daily  d iv idends in 
th e  form  of reduced copper losses, b e tte r  vo ltag e 'reg u la tio n . Ask 
your G -E  represen ta tive  for com plete in fo rm ation , o r w rite  today  
for B u lle tin  GEA-2637. A ddress G eneral E lectric , Schenectady , N .Y .

GENERAL m  ELECTRIC
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MaUA A G-E "REGULATOR" 

TO GIVE YOU BETTER LIGHTING 

-BETTER MOTOR PERFORMANCE

This G -E  air-cooled regulator ( A )  in  a modern factory provides precise 
Collage control fo r  the lamps supplied by Pyranol transformer (B )

discussion are: Maieic Acid Resins,
Some Physical Aspects of Resin and 
Oil System s, Chemical Reactions in 
Varnish Making, Alkyd Resins, “Oil- 
Reactive” Phenol-Formaldehyde Resins, 
Oxidation and Polym erisation of Dry
ing Oil Varnishes. The Occurrence and 
Chemistry of Agathic Acid. These 
papers presuppose a good background 
in varnish technology, hence w ill prove 
of lim ited interest to the general 
reader. They should interest the varnish 
chem ist principally as a review and 
interpretation.

As a group these papers reflect the 
inherent shortcomings of all sym 
posiums: illogical sequence, obvious
gaps and lack of balance between 
various aspects of the subject. Lack of 
balance is exemplified by the allotm ent 
of approxim ately half as much space 
to alkyd resins as to m aleie acid resins.

E f f e c t  o f  S u l p h u r  D i o x i d e  o n  V e g e 
t a t i o n . N.R.C. No. 815. Published 
by N ational Research Council of 
Canada, Ottawa, Canada. 447 pages. 
Price $15.

FOR more than ten years an elaborate 
program of research was carried out by 
Canadian experts, to a considerable 
extent in cooperation w ith  United  
States government specialists, to 
measure the fume damage to agricul
ture and the forests which m ight be 
reached from the Trail, B. C. smelter. 
Most of the financial settlem ents were 
perfected by decisions of an inter
national Trail Smelter Arbitral Tri
bunal which rendered a formal report 
more than a year ago. A t th a t tim e a 
lim ited publication was given to some 
of the technical findings. Now a very 
complete scientific and technical report 
is made available in th is new docu
ment from N ational Research Council 
of Canada.

The increasing scale of industrial 
operations which result in sulphur 
dioxide or other objectionable fumes 
has been noted in many parts of the 
United States. Perhaps nowhere else 
has there been such a serious problem  
of damage to crops and forests as at 
Trail. B ut the technical results here 
reported w ill have real industrial 
significance in a number of other cases 
troubled by "smoke farmers.”

Nearly half of the volume relates 
to the results of field studies, includ
ing a discussion of the methods of 
fume measurement in  the field and the 
m ethods of identification of cause of in
jury to vegetation. Som e studies on the 
relationship between sulphur fumes and 
soil character arc also very significant. 
The balance of the volume deals w ith  
controlled experiments on fum igation  
or exposure of plants or trees. In 
many cases full-scale field studies of 
an experim ental nature of controlled 
addition of known gase3 give checks 
of considerable scientific value.

Any chemical engineering executive 
whether connected w ith a m etallurgical 
enterprise or not w ill find th is volume 
invaluable if  his company experiences 
any such difficulty either on its own 
property or the property of neighbors.

Y o u  k n o w  t h a t  v o l t a g e  d e l i v e r e d  a t  
t h e  c o r r e c t  l e v e l  a t  y o u r  s e r v i c e  e n t r a n c e  
m a y  f l u c t u a t e  w i d e l y  o n  y o u r  p l a n t  
c i r c u i t s  b e c a u s e  o f  v a r y i n g  p o w e r  l o a d s  
a n d  l i g h t i n g  l o a d s .  Y o u  a l s o  k n o w  t h e  
a d v a n t a g e s — i n  h i g h e r  e f f i c i e n c y  a n d  
i n c r e a s e d  p r o d u c t i o n — o f  m a i n t a i n i n g  
c o r r e c t  v o l t a g e  o n  t h e s e  c i r c u i t s .

N o w  y o u  c a n  d o  i t — e c o n o m i c a l l y —  
w i t h  t h e  n e w  G - E  a i r - c o o l e d  T y p e  A I R S  
r e g u l a t o r s .  T h e y  g i v e  a  s m o o t h ,  p r e 
c i s e  a u t o m a t i c  v o l t a g e  r e g u l a t i o n  t h a t  
m e a n s  b e t t e r  l i g h t i n g ,  b e t t e r  m o t o r  
p e r f o r m a n c e ,  a n d  b e t t e r  s e r v i c e  f r o m  
o t h e r  e l e c t r i c  e q u i p m e n t .

T h e y  a r e  e a s i l y  i n s t a l l e d .  B e c a u s e  t h e y  
a r e  a i r  c o o l e d ,  t h e y  r e q u i r e  n o  e x p e n s i v e  
f i r e p r o o f  v a u l t s .  T h e y  t a k e  l i t t l e  s p a c e ,  
a n d  c a n  b e  p l a c e d  i n  o u t - o f - t h e - w a y  
l o c a t i o n s ,  e v e n  o n  b e a m s  u p  n e a r  t h e  
c e i l i n g .  A v a i l a b l e  i n  r a t i n g s  f r o m  1.2 
t o  12 k v a ,  f o r  120- ,  240- ,  480- ,  a n d  600-  
v o l t  c i r c u i t s ,  a n d  10 p e r  c e n t  r a i s e  a n d  
10 p e r  c e n t  l o w e r  r e g u l a t i o n .

F i n d  o u t  f o r  y o u r s e l f  h o w  l i t t l e  t h e s e  
r e g u l a t o r s  c o s t .  A s k  y o u r  G - E  r e p r e s e n t 
a t i v e  f o r  d e t a i l s ,  o r  w r i t e  f o r  B u l l e t i n  
G E A - 3057. A d d r e s s  G e n e r a l  E l e c t r i c ,  
S c h e n e c t a d y ,  N .  Y .

And for Testing— the Voltage  
You W ant W hen You W ant It

I n  m a n y  la b o r a to r y  t e s ts ,  p re c is e  v o l ta g e  c o n t r o l  is  a  m a jo r  f a c to r  
in  a c c u r a c y  o f  r e s u l t s .  T h e  n e w  h a n d -  a n d  m o to r - o p e r a te d  T y p e  
A I R S  r e g u la to r s  a re  a v a i la b le  fo r a r a n g e  o f  100 p e r  c e n t  r a is e  a n d  
100 p e r  c e n t  lo w e r , a n d  g iv e  t h e  e x a c t  v o l ta g e  y o u  r e q u ire — a t  a  t u r n  
o f  a  c r a n k ,  o r o f  a  s w itc h . C o m p le te  d e s c r ip t io n  in  G E A -3 0 5 7 .

GENERAL (M) ELECTRIC
401-1
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TO LOWER 
OPERATING COSTS

f o r

BARNSTEAD WATER STILLS

To get the best results from a water 
still— to keep operating costs at a 
mininum— the still must be easy to 
clean. That is why large Barnstead 
W ate r Stills, for industrial purposes, 
have a removable evaporator door—  
an exclusive feature. This door can be 
opened and the heating coil more 
easily cleaned from efficiency-reducing 
scale. Moreover, the door is large 
enough for a man to enter the still's 
interior for quicker cleaning.

For the purest distilled water at the 
lowest cost, use Barnstead W ater 
Stills. Send for complete catalog show
ing all the newest features of these 
modern water stills.
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D ic t i o n a r y  o f  M e t a l s  a n d  T h e i r  
A l l o y s . Edited by F. J . Gamin. 
Published by the Chemical Publish
ing Co., New York, N. Y. 245 pages. 
Price $3.

CHEMICAL dictionaries, handbooks 
and other publications contain infor
mation on m etals and alloys but this 
B ritish compiled dictionary represents 
the first effort to bring all the data 
together in one volume. The editor 
states in his preface that the book con
tains inform ation about every known 
metal and alm ost every type of m etal
lic  alloy. From the point of view of 
American chemical engineers, the a t
tempt was not very successful. Data  
for the elements include the usual con
stants as well as occurrence, proper
ties, uses and a brief history of d is
covery; th is inform ation, however, is 
readily available in more complete 
form. The descriptions used for a l
loys are unsatisfactory; they include 
percentage composition and generalities 
about uses. D ata on specific gravities, 
thermal conductivities and m elting 
points are available for many alloys 
and should have been included. Many 
unfam iliar and unimportant B ritish  
alloys are included, while American 
alloys such as Dowmetal and Everdur 
are ignored or described by a generality  
such as that used for R ezistal: “Name
given to  a group of iron-chromium- 
nickel-silicon alloys of American or
igin.” There are some minor inaccura
cies. For example, the definition of 
stainless steel excludes the widely 
used 18-8 and Duriron is described as 
being a silicon steel.

A pproxim ately one quarter of this 
B ritish book has been given over to 
workshop directions for rustproofing, 
electroplating, heat treatm ent and the 
like. Such recipes, directions and in
formation m ay be found in other more 
complete sources. By elim ination of 
th is less pertinent m aterial, space 
would have been available not only for 
more complete treatm ent of the various 
alloys but also for the inclusion of 
many which were om itted.

CORRECTIONS
In the article by Drs. E. J. Barta and

H. J. Garber which appeared in the 
May 1040 issue of Ohem. it M et. the 
pressure term, 760/P , was inadvertently 
inverted in Equations (1) and (2) on 
page 288. These equations should read 
as follow's:

_  359 760 (t +  400)
11 M  P  492 

=  554.5 (I +  460)/ (M P )  (1)

- 5r i o + « « ( s  + f )  «)
An error was made in the editorial 

interpretation of the article by T. J. 
Thompson and Alan S. Foust, on page 
410 of the June 1940 Chem. <€ J le t .  
In the eleventh line we should have 
said that tlie thermal conductivity of 
Pvrcx is  higher than published values.

B arnstead
ST ILL & S T ER ILIZ ER C O .In c. 

4 Lanesvilie T errace  
Forest Hills, Boston, M ass.
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W R IT E  FO R  
T H IS  FREE 
BO O K LET

C ertain ly , you m ay have a "speaking  
acquaintance"  w ith Furfural. But w hy  
stop  a t th a t. Examine the product and 
its p roperties, then the possib le  app li
cation s re la ted  to  your in terest field. 
It m ay hold profitab le  surprises in 
sto re  for you.

As a selective solvent, Furfural is used in refining 
lubricating oil, and in purifying rosin. In the case 
of oil, Furfural extracts the aromatic, naphthenic, 
and highly unsaturated compounds, whose pres
ence is detrimental in the lubricant. With rosin 
the action is removal of color bodies.

Reaction between Furfural and phenolic sub
stances yields resins have a number of desirable 
characteristics. Then in the case of abrasive 
wheel manufacture it is a serviceable "plasti- 
cizer." The action is in essence a combination 
of wetting the abrasive grain and dissolving or 
softening phenolic resin.

These are but a few of the uses. Are you em
ploying preservatives, fungicides or bactericides? 
Furfural may serve in these capacities. Do you 
need a penetrant, a weed killer, or a solvent for 
dyes, resins and complex organic substances? 
Then it is time to examine Furfural. Yes— if you 
use aldehydes in any form this Furan should 
receive your attention.

Write for information about the applica
tion of Furfural and its derivatives to  your 
specific problems. General information 
is available in literature form.

T**e Quaker Qais  (pm pany
T EC H N IC A L  DIVISION 5-7 C H IC A G O , ILLIN O IS

Mit <tli I tin Shop T ra in in g  CotirMff. By  
T<\ I). Jon es. P u b lish ed  by T h e In d u s-  
tr la l Prow». N e w  Y ork, N , V. 2 v o l
um es, J 020 p ages. Price $0. (S e p 
a r a te  volum e« $4 ea ch -) Covering: both  
e le m en ta ry  and  a d van ced  m a ch in e  «hop  
p ractice , th ese  book« te ll w h y  a« w e ll 
a« how  and  a re  su ita b le  for «hop  
co u rses , s e lf  In stru ction  and  tech n ica l 
or tra d e  sch ool use . T h e  tr e a tise  d ea ls  
w ith  a ll s ta n d a rd  ty p es  o f m a ch in e  
to o ls  and I llu stra te s  th e ir  u se  by  
ty p ica l a p p lica tio n s. N u m erou «  Illu s
tr a tio n s  a cco m p a n y  th e  tex t.

P ro c e e d in g « . V o l . X X I .  P u b lish ed  
by th e  C h em ica l E n g in e e r in g  G roup o f  
th e S o c ie ty  o f  C h em ica l In d u stry , L o n 
don. 160 page«. s in c e  th e b eg in n in g  
o f  th e w a r  th ere  h a s  been  no tim e for  
B ritish  ch em ica l en g in e ers  to h o ld  m ee t
in gs  o f  th e ir  group. T h erefo re , th is  
1939 rep ort c o n ta in s  p ap ers  presen ted  
p rior to  th e  ou tb reak  o f h o s tilit ie s .  
T h ey  in clu d e sym p osiu m « on pras p u ri
fication  and s a f e t y  In ch em ica l w orks. 
O th er p ap ers d isc u ss  creep  o f n o n -fe r -  
rou s m e ta ls , b e a r in g  m eta ls , p a in t re
sea rch , p la n t co n stru c tio n  a n d  fa c to r y  
b la ck -o u ts .

In trod u ction  to  E le c tr ic a l M ach in es.
B y  A. W . H ir st. P u b lish ed  by  B la ck ie  
an d  Son , L td ., L ondon . A v a ila b le  from  
th e  C h em ica l P u b lish in g  Co., N e w  Y ork, 
N . Y. 122 p a g e s . P r ic e  $2.25. F ir s t  
o f a  ser ie s  o f  e le c tr ic a l en g in e er in g  
tex tb o o k s, th is  sm a ll v o lu m e is  in ten d ed  
to m ee t th e  n eed s  o f  s tu d e n ts  a n d  en 
g in e ers . I t  p re sen ts  d isc u ssio n s  on  e le c 
tro m a g n etism , in su la tio n , lo s se s , w a v e  
form s, h arm on ic  a n a ly s is  a n d  o th er  p er
t in en t top ics . T re a tm en t is  la r g e ly  
m a th em a tica l.

T h e  W elding: E n g in e e r ’s P o c k e t B ook.
R e v ise d  ed itio n . P u b lish ed  b y  th e  
C h em ica l P u b lis h in g  Co., N e w  Y ork, 
N . Y . 240 p a g es . P r ic e  $1.50. A  
sm a ll, h a n d y  book o f  con d en sed  in 
fo r m a tio n  on a rc , r e s is ta n c e , o x y -  
a c e ty le n e  a n d  th er m it w e ld in g . O th er  
s u b je c ts  d isc u sse d  in c lu d e  te s t in g  o f  
w e ld s , p ro tec tio n  o f  w ork ers , lea d  
b u rn in g , b r a z in g  a n d  lig h t s h e e t  m e ta l  
w e ld in g . T h is  s o -c a lle d  “F ir s t  A m er i
can  E d it io n ’' w a s  w r itte n  a n d  p rin ted  
in  G rea t B rita in .

B u lle t in s  o f  th e  K a ise r  W ilh elm  I n 
s t itu te  for  Iro n  R e sea rch . T w en ty -  
th ree  b u lle tin s  o f  m e ta llu r g ic a l, p h y s i
c a l, ch e m ic a l a n d  m ech a n ica l in tere st . 
P r ic e s  a re  from  th ree  to  five m ark s  
each . R e p r ese n tin g  th e  top n o tch  o f 
ferro u s m e ta llu rg y , th e  b u lle t in s  a n d  
th e  r e sea rch  w ork  th ey  d e scr ib e  w ere  
don e w ith  th e  u s u a l th o ro u g h n ess . T h e ir  
s tu d y  is  recom m en d ed , b u t it w ill  be  
difficult fo r  a n y o n e  to  o b ta in  th em  u n d e r  
p resen t co n d itio n s .

T h e G .M .I. S e r ie s . T h e  O regon S ta te  
D e p a r tm e n t o f  G eo logy  a n d  M in era l R e 
so u r ce s  is  is su in g  a  n ew  s e r ie s  o f  b r ie f  
rep o rts  w h ic h  in c lu d e  th e  r esu lt o f  fie ld  
in v e s tig a tio n  by  m em b ers o f  th e  sta ff. 
T h e first o n e  ju s t  issu ed  is  G .M .I. S h o rt 
P a p er  N o . 1. e n tit le d  “P r e lim in a ry  R e 
port upon O regon S a lin e  L a k e s.’* by  
Dr. O. F . S ta fford , G .M .I. S h o rt P a p er  
N o. 2 is  “ In d u str ia l A lu m in u m : A  B r ie f  
S u rv e y ,’’ b y  L. M. M otz. E a ch  o f th is  
s e r ie s  m a y  b e  o b ta in ed  fo r  10 cen ts  
from  th e  O regon S ta te  D e p a r tm en t o f  
G eo lo g y  a n d  M in era l In d u stry , P o r tla n d ,  
Ore.

M lueral A b stra cts. T h e  C a lifo rn ia  
S ta te  D iv is io n  o f  M ines, D ep a r tm en t o f 
N a tu r a l R eso u rces, S a n  F ra n c isc o , C alif, 
h a s  begun  th e  is su a n c e  o f  a  s e r ie s  o f  
m im eo g ra p h ed  b u lle t in s  u n der th e  g e n 
era l t it le  o f “M in era l A b s tr a c ts .” T h ese  
b u lle tin s  a r e  co m p ila tio n s  o f a ll  pu b
lish ed  rep o r ts  on ea ch  p a r tic u la r  su b 
jec t an d  w ill b e  issu ed  from  tim e  to  tim e. 
So far , th ree  h a v e  b een  Issu ed  w h ich  
a re  “ P u m ice  a n d  V o lca n ic  A sh," 50 
p a g es , p r ice  3t> c e n t s ; “Su lp h u r.’* 23  
pages» p r ice  20 c e n ts ;  “T u n g s te n ,” 33  
p ages, p rice  20 cen ts.

A pplied  (,'hemKU\\ K oports, Vol.
\  \  IV. Publisher! by S o c ie ty  o f C hem i
c a l  In d u stry , London. 750 pages* A  
C om prehensive reyicvv o f  th e  a d v a n c e s  
m ad e  by  c h em ica l in d u stry  d u rin g
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O a r l o c k  P atented L a t t ic k - B r a id  Pack
ings are braided through and through—in 
an entirely new and different way from 
ordinary braided packings.
All braided strands are lattice-linked into 
a structu ral unit, resulting in greater 
streng th , longer life, sem i-autom atic action 
and unusual flexibility.
Special new m achines enable us to m ake 
L a t t ic e - B r a id  in a d istinctive p a tte rn  
which is infinitely better and positively

Gaklocic Lattice-Bbaid Packing is available in the following ri>?
styles: Gaelock. 730 for centrifugal and rotary pump» handling hot
o r cold w ater, caustic solutions or weak acid*. Garujck 731 for -  .  ^
rods operating against steam, gas, acids, lye and caustic soda f H 1 £ C 0 UD 0 iI ^
solutions. G ah lo c k  732 for heavy  duty  service against high pres- *
su re  steam  or hot oiL G a e lo c k  736 for centrifugal or rotary pump* m •  •  .  #
handling acids or strong chemical solutions. G ahux'K  751 for t o r  d e s c r i p t i v e
centrifugal or rotary pum ps handling cold od o r water. r

f h l A & r l  The Gnrlock
T H E  G A R L 0C K  PA C K IN G  CO M PA N Y  * Packing Company

PA LM Y R A , N E W  Y O R K  Palmyra, New York

In  C anada: T h e  G arlock  P ack in g  C om pan y P lease sen d descr ip tive  folder
o f  C anada Ltd., M ontreal, Q ue. on G arlock  L attice-B ra id  Packing«.

NAME _______________________ ______ ____

COMPANY................ ........ .................................... ...............................

ADDRESS _______________________  - ________ _____________
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Fo r Speed-Up
in Beffer  CUTTING  

GRINDING— SHREDDING 
OR GRANULATING

r

ABBE Hotary 
CUTTERS

GIVE YOU THESE  
ADVANTAGES

^ Perfect shearing action of knives, not 
mangling, reduces m aterial to correct size 
with minimum of "fines" and with lower 
power cost.

2  Am ple screen area permits quick removal 
of product from cutter ¡ust as soon as it 
is cut fine enough, hence faster cutting, 
g reater production and a- more uniform 
product with less fines or dust in it .

3  Q uick opening of cheekpieces and screen 
crad le permits ready knife adjustments 
and replacem ent of knives or screen, as 
well as easy cleaning of smooth interior 
in minimum tim e.

4  Labyrinth sealed outboard roller bearings, 
always in perfect alignment with cutter, 
prevent oil contamination of m aterial in 
cu tter and more accurate and closer 
adjustment between fly and bed knives.

A bbé Cutters are ava ilab le in a full range 

of sizes fo r cutting , granulating, d isintegrat

ing, defibrating chem icals, p lastics, gelatin, 

leather, roots, paper, e tc ., reducing the 

product to the right mesh at minimum cost.

Let Bulletin 45 tell you how.

ÀBBÉ ENGINEERING CO.
Mills • Mixers • Sifters  

42 Church St. N ew  York, N. Y.

T w en ty -five  ch a p ters  cover  a ll p h a se s  
o f a c t iv ity  in  a ll co u n tr ies . T h ese  re
p orts  a re  p u b lish ed  a n n u a lly  an d  are  
v e r y  w e ll in d exed .

S ick  A b sen tee ism  in In d u str y . P u b 
lish ed  by  A ir  H y g ie n e  F o u n d a tio n  of 
A m erica , In c., P ittsb u rg h , P a . 29 p ages. 
P rice  25 cen ts . T h is  rep ort is  th e first 
s te p  in a  p rogram  th e  pu rp ose o f w h ich  
Is to red u ce  lo sse s  su ffered  by  m a n a g e 
m en t and  lab or  th rou gh  s ick  a b se n te e 
ism .

T ex t ile  T estin g . B y  J. H . S k in k le . 
P u b lish ed  by  C h em ica l P u b lish in g  Co., 
N e w  Y ork, N . Y. 2C7 p a g e s . P r ice  $3. 
W ith  m ore th an  h a lf  o f  its  p a g es  d e 
voted  to p h y sic a l te s tin g , th is  book w ill 
be o f  lim ited  in ter e st to  tiio se  not 
d ir e c tly  con n ected  w ith  te x tile s . C hem i
ca l te s t in g  occu p ies m o st o f  th e  rem a in 
in g  p a g es  and  th e  book co n c lu d es  w ith  
a  b r ief sec tio n  on m icro sco p ica l te s t in g ,

T h e R e la tiv e  T o x ic ity  o f L ea d  and  
S om e o f Its  C om m on C om pounds, by  
L a w ren ce  T. F a irh a ll an d  It. R. S a y er s. 
U . S. P u b lic  H e a lth  S erv ice , Public* 
H e a lth  B u lle tin  N o . 2 5 3 ; 25 cen ts .

C hronic M a n g a n ese  P o iso n in g  in an  
O re-C ru sh ing  M ill, b y  R o b ert H . F lin n , 
e t a l. U. S. P u b lic  H e a lth  S erv ice , 
P u b lic  H e a lth  B u lle tin  N o. 2 4 7 ; 15
cen ts .

C lay I n v e stig a tio n s  in  1 lie Sou thern  
S ta te s , 1034—35. An ex ten d e d  su m m a ry  
o f  th e  resu lts  ob ta in ed  on p r o jec ts  c o n 
du cted  by  th e  G eo lo g ica l S u rv ey  under  
g r a n ts  from  th e F e d er a l E m erg en cy  
A d m in is tra tio n  o f P u b lic  W orks. U. S. 
G eo lo g ica l S u rv ey , B u lle tin  9 0 1 ; $1.00  
(p ap er  cover , in c lu d in g  v a r io u s  m a p s).

M icroscop ic  D e term in a tio n  o f th e  Ore 
M in era ls, b y  M. N . Sh ort. T h e  seco n d  
ed itio n  o f a  d o c u m en t th a t  h a s  lo n g  
been regard ed  a s  on e o f th e  a u th o r ita 
t iv e  te x ts  on la b o ra to ry  and  field te s t 
in g  o f  m in era ls . U. S. G eo lo g ica l S u r
v ey , B u lle tin  914 ; $1.00 (p a p er  cover, 
in c lu d in g  nu m erou s co lor illu s tr a t io n s ) .

G eo logy  o f  th e  A la sk a  R a ilroad  R e 
g io n , by  S tep h en  R . C apps. U . S. 
G e o lo g ica l S u rvey , B u lle tin  907 ; $1.25  
(p ap er  co v e r ).

S ta in s  o f S ap w ood  and  S ap w ood  
P ro d u cts  and T h e ir  C ontrol, b y  T h eo 
dore C. S ch effer  and  R a lp h  M. L in d gren . 
U . S . D ep a rtm en t o f  A g r icu ltu re , T ech n i
c a l B u lle tin  N o . 714 ; 20 cen ts .

D ev elo p m e n t and  U se  o f R a k in g  P o w 
der and  R a k in g  C h em ica ls, by  L. H . 
B a ile y . U . S. D ep a r tm en t o f A g r icu l
tu re, C ircu lar  N o . 138 (R e v ised  M ay  
1940) ; 5 c en ts .

F e r tiliz e r  E x p er im en ts  w ith  R ice  in 
C aliforn ia , b y  L oren  L. D a v is  an d  J en -  
kin  W . J o n es . U . S. D ep a r tm en t o f  
A g ricu ltu re , T ech n ica l B u lle tin  N o. 7 1 8 ;  
5 cen ts .

T he L im in g  o f S o lis, b y  E dm u n d  C. 
S h o rey . G iv es  ch e m ica l, p h y sic a l, an d  
b io lo g ica l c h a n g es  b rou gh t a b o u t in 
s o ils  by  lim in g . U . S. D e p a r tm e n t o f  
A g ricu ltu re , F a r m e r s ’ B u lle t in  N o . 
1845 ; 5 c en ts .
i I n v e s tig a tio n s  on th e  P h y s ic a l an d  

C h em ica l P ro p er tie s  o f B e e s w a x , by  
C h ar les  S. B isso n , G eorge  H . V a n se ll,  
and  W a lte r  B . D ye . U . S. D ep a rtm en t 
o f A g r icu ltu re , T ech n ic a l B u lle t in  N o . 
7 1 6 ; 5 c en ts .

N a v a l S tores R ep ort, 1939—40. P r o 
d u ction , D is tr ib u tio n , C on su m p tion  and  
S to ck s  o f T u rp en tin e  an d  R o sin  o f  the  
U . S. b y  Crop Y ears. U . S. D ep a r t
m en t o f  A g r icu ltu re , B u rea u  o f A g r i
cu ltu ra l C h em istry  a n d  E n g in e e r in g ; 
m im eograp h ed .

B o ra x  F ire -R e ta r d a n t P a in ts ,  by  
A rth u r V an  K leeck . U . S. D ep a r tm en t  
of A g r icu ltu re , F o r e s t  P r o d u cts  L a b o ra 
tory. A v a ila b le  o n ly  from  F o r e s t  P ro d 
u c ts  L a b o ra to ry , M adison , W is . ; m im eo 
grap h ed .

U n e m p lo y m e n t B en efits  R ep ort. T he  
F e d era l S o c ia l S ec u r ity  B o a rd  is  n ow  
is su in g  a  ser ie s  o f  m o n th ly  co m p ila tio n s  
o f  s ig n if ic a n t d e c is io n s  on  a p p ea led

a n  a p p en d ix  o f n u m erou s ta b les , and  th e  
in d ex . D irec tio n s  for  te s ts  a r e  c le a r  
and  b r ie f ; sa m p le  c a lc u la tio n s  a re  in 
cluded. G iven  th is  book, a  la b o ra to ry  
tech n ic ia n  soon  co u ld  perform  n u m erou s  
te s ts . O th er sou rces , h ow ever, w ould  
h a v e  to  be co n su lted  for th eo ry  behind  
th e r ea c tio n s  used .

In v e stig a tio n s  in Ore D ressin g  and  
M eta llu rg y . P u b lish ed  b y  C an ad ian  
B u rea u  o f M ines. B o o k le t N o . 797. 
132 p a g es . P r ice  50 cen ts . T h ir teen  in 
v e s t ig a t io n s  o f  C an ad ian  o res  reported  
in  d e ta il.

R e fr a c to r ie s  I n v e s tig a tio n s  in M ellon  
In st itu te . 20 p a g es . G ratis . In ten d ed  
p r in c ip a lly  for  in tere sted  p erso n s w ho  
h a v e  not had  th e o p p o rtu n ity  to s ee  the  
R e fr a cto r ie s  F e llo w sh ip  in op era tion , 
th is  w e ll illu stra ted  b ook let te lls  w h a t  
h a s  been don e an d  w h a t is  b e in g  don e  
a t  th e In stitu te .

benefit c la im s  u n der S ta te  u n em p lo y 
m en t c o m p en sa tio n  la w s , kn ow n  a s  “T he  
B en efit  S eries."  O r ig in a lly  p repared  to  
in fo rm  S ta te  em p lo y m en t s e c u r ity  a g e n 
c ie s  o f th e in terp re ta tio n s  m ad e b y  
o th er  S ta te s , th is  s e r ie s  is  now  a v a ila b le  
to  th e p u b lic  on a  su b scr ip tio n  b a sis , 
b e g in n in g  w ith  V olum e 3, a t  $5 per 
y e a r ; a  lim ited  nu m ber o f  V o lu m es 1 
and  2 is a v a ila b le  a lso  ($1  fo r  V ol. 1 
a n d  $2 for  V ol. 2 ).

M an u al on In d u str la l-In ju r y  S ta tis t ic s ,  
by M ax D . K o sso r is . B u rea u  o f L abor  
S ta t is t ic s ,  B u lle tin  N o . 667 ; 35 cen ts .

N a tio n a l L ab or R e la tio n s  R oard R u les  
and  R e g u la tio n s, S e r ie s  2, A s  A m ended , 
E ffe c tiv e  M arch 13, 1940. N a tio n a l
L ab or  R e la tio n s  B o a rd  un num b ered  
p a m p h le t; 10 cen ts .

T ra d e-U n lo n  P o lic y  an d  T ech n o lo g ica l 
C hange, by  H a rr y  Ober. W o rk s P r o j
e c ts  A d m in istra tio n , N a tio n a l R esea r ch  
P r o je c t  N o . L -8. A v a ila b le  o n ly  from  
W ork s P r o je c ts  A d m in is tra tio n , 1734 
N e w  Y ork A v e ., N . W .f W a sh in g to n , 
D . C.

P u b lic  A id s to  T ra n sp o rta tio n . T he
F e d e r a l C oord in ator  o f T ra n sp o rta tio n  
h a s  ju s t  issu ed  fou r v o lu m es  o f rep orts, 
a s  fo llo w s : V o l. 1— G en era l co m p a ra 
t iv e  a n a ly s is , an d  p u b lic  a id s  to  sch ed 
u led  a ir  tra n sp o r ta tio n  ; V ol. 2— A id s to 
ra ilro a d s  and  r e la te d  s u b je c t s : Vol. 3—  
P u b lic  a id s  to  tr a n sp o r ta tio n  b y  w a t e r ; 
V ol. 4— P u b lic  a id s  to m otor  v eh ic le  
tra n sp o r ta tio n ; $2.40 th e  s e t  o f 4 
vo lu m es.

A c tiv it ie s  o f S e le c ted  F ed e ra l A g e n 
c ies, 1933-1939. G ives h is to r ic a l and  
s ta t is t ic a l d a ta  r e la t in g  to  th e  a c t iv it ie s  
o f  th e  p r in c ip a l n ew  an d  em erg en cy  
a g e n c ie s . A v a ila b le  o n ly  from  Office o f 
G overn m en t R ep o rts, U n ited  S ta te s  I n 
fo rm a tio n  S erv ice , 1405 G St., N .W ., 
W a sh in g to n , D . C . ; m im eograp h ed .

P h en o m en a  in th e  Ig n itio n  o f F ir e 
dam p b y  E x p lo s iv e s , P a r t  1— P a r tic le s  
from  th e  D e to n a tio n , by S. L. G erhard  
a n d  W ilb er t J. H uff. U . S. B u rea u  o f  
M ines, T ech n ica l P a p er  603 ; 10 cen ts .

Q uarry  A ccid en ts  in  th e  U n ited  
S ta te s . 1937, b y  W illia m  W . A d a m s an d  
V ir g in ia  E . W ren n . U . S. B u rea u  o f  
M ines, B u lle tin  426 ; 15 cen ts .

T h e P o ta s h  S itu a tio n , b y  B ertra n d  L. 
Joh n son . U . S. B u rea u  o f  M ines, In 
fo rm a tio n  C ircu la r  7 1 1 7 ; m im eo 
grap h ed .

C ars for T ra n sp o rtin g  E x p lo s iv e s , by
C. W . O w ings. U . S. B u rea u  o f M ines, 
In fo rm a tio n  C ircu lar  7 1 1 5 ; m im eo 
grap h ed .

C om m ercial T r a v e le r s ’ G uide to L a tin  
A m erica , P a r t  I II— M exico , C en tra l 
A m erica  an d  C aribbean  C ountries. A 
n ew  g u id e  to  L a tin  A m er ica  a s  a  serv ice  
to  com m ercia l tr a v e le rs  o f  th e  U n ited  
S ta te s . B u rea u  o f F o r e ig n  an d  D o m es
tic  C om m erce, T rad e  P ro m o tio n  S er ies  
No. 2 0 S ; 40 cen ts .

M ark et R esea rch  S ou rces, 1940. A  
g u id e  to  in fo rm a tio n  o n  d o m estic  m a r 
k etin g , rev ised  e v ery  o th er  y e a r  in 
order to  b r in g  to g e th er  p ro je c ts  o f  cu r-

G O V ER N M EN T PU BLICATIO N S

Documents arc available at prices indicated from Superintendent of Documents,  
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ren t v a lu e  in th e  field  o f m arketing:. B u 
rea u  o f  F o r e ig n  a n d  D o m estic  C om 
m erce, D o m estic  C om m erce S e r ie s  110 ; 
25 cen ts .

S ta b ility  o f F ib er  B u ild in g  B o a rd s  as  
D eterm in ed  by  A cce lera ted  A g in g , by  
D an ie l A. J essu p , C h arles  G. W eb er  an d  
S am u el G. W e lssb erg . N a tio n a l B u reau  
o f  S ta n d a rd s, B u ild in g  M a ter ia ls  and  
S tru ctu res  R ep o rt B M S 50 ; 10 cen ts .

R e g u la tio n s  N o . 7 r e la tin g  to L a b e l
in g  and  A d v er tis in g  o f M alt B ev er a g es . 
A s A m en d ed  to J a n u a ry  1, 1940. F e d 
e ra l A lcoh o l A d m in is tra tio n  ; 5 c en ts .

P r o tec tio n  A g a in s t  H a b it-F o rm in g  
D ru gs. A  su r v ey  o f  la w  en fo rcem en t  
a n d  o th er  a c t iv it ie s  o f th e  T re a su ry  D e 
p a rtm en t in d e a lin g  w ith  th e  n a rco tic  
problem . U . S. T rea su ry  D e p a r tm en t;  
5 cen ts.

S t a t i s t i c s  o f  I n c o m e  f o r  1938 . P r e 
lim in a ry  rep ort on in d iv id u a l incom e  
ta x  retu rn s Hied from  J a n u a ry  th rou gh  
Ju n e, 1939. B u rea u  o f In ter n a l R e v e 
nu e ; 5 cen ts .

S ta t is t ic s  o f  In com e for 11)37, P a r t  1. 
— C om piled  from  in d iv id u a l in com e ta x  
retu rn s, fid u ciary  in com e ta x  retu rn s, 
e s ta te  ta x  retu rn s a n d  g i f t  ta x  retu rn s  
Hied d u rin g  1938. 25 c en ts .

W a g e-H o u r  R u lin g . T h e  W a g e  and  
H ou r D iv is io n  h a s  is su ed  th eir  In terp re
ta t iv e  B u lle tin  N o . 8, a s  rev ised  Jun e, 
1940, g iv in g  a  n ew  ru lin g  reg a rd in g  
l im ita tio n s  on  th e  w ork  w e ek  o f e m 
p lo y e es  u n der sem i-a n n u a l or an n u a l 
w ork co n tra cts . A v a ila b le  o n ly  from  
W a g e  an d  H ou r D iv is io n , U . S. D ep a rt
m en t o f L ab or ; m im eograp h ed .

E le c tr ic  P o w er  S ta tis t ic s , 1939. T h is  
rep ort (F P C  S -4 ) an d  its  S u pplem ent  
(F P C  S -7 ) , to  be is su ed  sh o r tly , g iv e  
s ta t is t ic a l d a ta  sh o w in g  th e  produ ction  
o f e le c tr ic  en erg y , in s ta lled  c a p a c ity  of 
g e n e ra t in g  p la n ts , co n su m p tio n  o f  fuel 
an d  th e  m o v em en t o f e le ctr ic  en ergy  
a cro ss  s ta te  lin e s  for  1939. A v a ila b le  
o n ly  fro m  F e d e r a l P o w e r  C om m ission , 
W a sh in g to n , D . C., a t  25‘ c en ts  each .

T rad e A g r ee m en t R ep orts. T he U . S. 
T a riff C om m ission  h a s  Issued  a  second  
group o f  a  ser ie s  o f  rep o rts  on in d u s
tr ie s  a ffec ted  b y  th e  tra d e  a g reem en ts  
program . T h e se  r e la te  to  c em en t and  
co n cre te  p ro d u cts  ; fish ery  produ cts ; 
fr u it  an d  fr u it  p ro d u cts  ; g ra in  and  
g r a in  p rod u cts ; v e g e ta b le  an d  v e g eta b le  
p rod u cts  ; a lc o h o lic  b e v e ra g e s  ; lea th e r  ; 
lea th e r  fo o tw ea r . U . S. T a riff C om m is
s ion , W a sh in g to n , D . C. ; m im eo 
grap h ed .

U n ited  S ta te s  Im p o rts  in  1939 o f  
P rod u cts  on w h ich  C on cession s W ere  
G ranted  in  T rad e A g reem en ts , g iv e s  
p re lim in a ry  im p o rt s ta t is t ic s  fo r  th e  en 
tire  y e a r  1939. T h is  su p p lem en ts  an  
ea r lier  rep ort w h ich  g a v e  s ta t is t ic s  for  
o n ly  e lev en  m o n th s o f 1939. U . S . T a r
iff C om m ission , W a sh in g to n , D . C. ; 
m im eograp h ed .

B lo w n , D r a w n , and  D ropped  L en ses  
for  Sun G la sse s . N a t io n a l B u reau  o f  
S ta n d a rd s , C om m erc ia l S ta n d a rd  C S79- 
39 ; 5 cen ts .

T issu e  P a p er . N a tio n a l B u reau  of 
S ta n d a rd s , S im p lified  P r a c t ic e  R eco m 
m en d a tio n  R 46-39  ; 5 cen ts .

S tru ctu ra l P ro p e r tie s  o f  W ood -F ram e  
W a ll an d  P a r tit io n  C on stru ction s w ith  
“ C elo tex ” I n su la tin g  B o a rd s, b y  H e r 
b e r t L. W h itte m o re  an d  A m b rose  H . 
S ta n g . N a tio n a l B u rea u  o f  S tan d ard s, 
B u ild in g  M a ter ia ls  an d  S tru ctu r es  R e 
p o r t B M S 42 ; 10 cen ts .

C la ssifica tio n  o f  A co u stic  M ateria ls . 
A  d e scr ip tiv e  l is t  o f a v a ila b le  m a ter ia l  
g iv in g  p rop erties. N a tio n a l B u rea u  o f 
S ta n d a rd s, L e tte r  C ircu la r  585 ; m im eo
grap h ed .

S a fe ty  R u les  fo r  th e  I n s ta lla t io n  and  
M a in ten a n ce  o f E le c tr ic  U tiliza tio n  
E q u ip m en t. C om p rises  p a r t 3 o f  th e  
N a tio n a l E le c tr ic a l S a fe ty  C ode d ea lin g  
w ith  u t iliz a tio n  eq u ip m en t. N a tio n a l  
B u r ea u  o f  S ta n d a rd s , H an d b ook  H 33 ; 
15 cen ts .

M eta l-M in in g  P r a c tic e , b y  C h a r les  F . 
J a ck so n  a n d  J. H . H ed g es. U. S. B ureau  
o f  M ines, B u lle t in  419 ; 60 cen ts.

S u rv ey  o f A m erican  L isted  C orpora
t io n s , V olu m e I I I .  T h is  th ird  vo lu m e  
g iv e s  in fo rm a tio n  on 9 in d u stry  grou p s  
a s  com p iled  from  rep o rts  filed  w ith  th e  
S e c u r itie s  & E x c h a n g e  C om m ission . T he  
in d u str ies  in c lu d ed  in  V o lu m e I II  a r e :  
D is tille d  b e v era g es , p a in ts  an d  v a r 
n ish e s , v e g e ta b le  o il, d ru gs an d  m ed i
c in es, to ile t  p rep a ra tio n s an d  soap, 
cem en t, c la y  p rod u cts, b u ild in g  m a te 
r ia ls  o th er  th a n  c la y  prod u cts and  
cem en t, an d  b u ild in g  equ ip m ent. A v a il
a b le  o n ly  from  S e c u r itie s  & E x ch a n g e  
C om m ission , W a sh in g to n , D . C.

H U H D R E D S
O F  C O M P A N I E S

—  B I G  A N D  L I T T L E  —

control the DU 5 T HOG!
M ore th a n  4 5 3 0  co m p an ies , re a liz in g  th a t  th e  DUST 

H O G  levies tr ib u te  in ev ery  w ay  he can  w hen  he 's  let a lo n e , 
a r e  to d a y  con tro lling  him th e  eco nom ica l P a n g b o rn  w ay . 

As a  result, th e ir w orkers a r e  m ore efficient, f re e d  from  
th e  obstruction  a n d  a n n o y a n c e  of n eed less  dust. 

M ach inery  runs m ore sm oothly , is no t w orn  ou t b e fo re  
its tim e in th e  g rin d in g  toils of dust. 

P roduction  schedu les follow  th ro u g h , a r e  no t in te rru p te d  
w hile dust-w orn  m ach in ery  is re p a ire d . 

Lighting is b e tte r , less expensive . 

P lants a r e  fre e d  of th e  d a n g e rs  of dust exp losion . 

M a in ten an ce  costs a r e  cut dow n. 

M a c h in e  a n d  p la n t  d e p r e c ia t io n  a r e  lo w e re d  
a p p re c ia b ly . 

V a lu ab le  m a te ria ls  a r e  sa lv a g e d  in s te a d  of cas t to  th e  
w inds— a  c o n s id e ra b le  item  in m an y  industries. 

P roducts a r e  no t need lessly  sm u d g ed  o r b e g rim e d  in 
course o f m an u fac tu re . 

W alls , supp lies, w indow s, p a in tw o rk , a r e  no t m a d e  
d in g y , unsightly , to  a g g ra v a te  c le a n in g  p rob lem s. 

T hese, to  m ention a  few , a r e  som e o f th e  b en efits  of 
PANGBORN DUST CONTROL. You, to o , c a n  en jo y  them  
b y  CONTROLLING DUST a t  its v e ry  sou rce . W rite  to  
P a n g b o rn  to d a y .

S e n d  fo r  Bulletin N o . 9 0 3
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M A N U F A C T U R E R S' L A T E ST  PU BLICATIO N S

More and more members of the process 
industries do and more and more of 
them have been coming to us for the 

answers.

Flocking of rags, waste of all kinds, 
pulping and shredding chips, raw or 
semi-cooked, reclaiming scrap leather, 
salvaging cotton from scrap tires, re
claiming burlap from linoleum trim, 
etc., etc., are but a few of the applications 
upon which we have worked successfully.

Don’t consider any defiberizing process 
solved until you’ve secured our recom
mendations. Long fibres or short fibres 
— from raw material or scrap product— 

it’s all the same to us. Ask a sales engi
neer to call. Sprout, Waldron & Co., 
140 Sherman St., Muncy, Pa.

SPROUT, 
WALDRON
& CO., INC. -MUNCY, PA.
MANUFACTURING ENGINEERS

£ ; S i n c e  1 8 6 6

Publications l is ted here arc available from the manufacturers themselves, with
out cost unless a price is specifically men Honed. To lim it  the circulation of llieir 
l iterature  to responsible cnyincers, ¡trod act ion men and industrial executives, 
manufacturers usually  specify that requests be made on business letterhead.

A lu m in a  W are. T h e  T h erm al S y n d i
c a te  L td ., 12 13. 46th  St., N e w  York, 
N . Y.— B u lle tin  N o. 6 — 4-p a g e  lea fle t  
d escr ib in g  th e ch em ica l a n d  p h y sica l  
prop erties o f  th is  c o m p a n y ’s  pure a lu m 
in a  cru cib les, com b u stion  boats, tubes  
an d  o th er  p ieces.

B o x ca r  L oad ers . S tep h en s  - A d am son  
M fg. Co., A u rora , 111.— B u lle tin  240—  
4-p a g e  fo ld er  d escr ib in g  th e  ch a r a cter 
is t ic s  and  a p p lica tio n s  o f  th is  co m p a n y ’s  
b oxcar  lo a d ers  an d  p ilers.

C hem ical*. C om m ercia l S o lv en ts  Corp., 
17 13. 42nd S t., N e w  Y ork, N . Y. A sm a ll  
lea fle t d e scr ib in g  th e p ro p ertie s  o f  fou r  
b a sic  n itrop araftln es now  a v a ila b le  for  
the fir st tim e on a  com m ercia l s ca le .  
C o n ta in s  a  ta b le  o f  p h y sic a l prop erties.

C on stru ction  M a ter ia ls . A rtsto n e  
R ocor Corp., 45th  St. an d  1 s t  A ve., 
B rook lyn , N . Y .— 1 2 -p a g e  b ook let d e 
scr ib in g  th is  co m p a n y ’s  com p le te  line  
o f  s tu cco , p la ster , m ortar, floor in g  p ain t, 
w a ter p ro o iin g  an d  s p e c ia lty  p rod u cts.

D u st  C ontrol. P a n g b o rn  Corp., H a g 
ersto w n , M d.— 1-page fo ld er  l is t in g  th is  
co m p a n y ’s cu sto m ers  a n d  d escr ib in g  
d u st co lle cto r  in s ta lla tio n s .

F a n s . T ruflo  F a n  Co., H a rm o n y , P a .—  
B u lle tin  N o. 140— i-p a g e  fo ld er  d e 
scr ib in g  five d ifferen t ty p es  o f th is  com 
p a n y ’s  s ta n d a r d  m a n -co o lin g  fa n s. C on
ta in s  en g in e e r in g  d a ta  an d  sp ec if ic a 
tion s.

F a n s . W a g n er  E le c tr ic  C orp., 6445  
P ly m o u th  A v e ., S t. L ou is, M o.— S u p p le
m en t to B u lle tin  S U -2 2 , S ec tio n  B, 
d escr ib es  th e  n ew  H o m e  C ooler fan , 
w h ich  is  sa id  to h a v e  in d u str ia l a p p lic a 
tion s.

F ilte rs . D e n v e r  E q u ip m en t Co., 1100- 
17th  S t., D en ver, Colo.— 8 -p age  c a ta lo g  
d escr ib in g  th is  co m p a n y ’s  ro ta ry  v a c 
uu m  filters  w ith  p h o to g ra p h s, e n g in e e r 
in g  d r a w in g s  a n d  ta b u la ted  d ata .

F it t in g s . E la s t ic  S top  N u t Corp., 2332 
V a u x h a ll R o a d , U n ion , N . J .— 4 -p age  
fo ld er  d escr ib in g  th is  co m p a n y ’s  s e l f 
lo ck in g  n u ts , th e  pr in c ip le  o f  th e ir  op er
a tio n  an d  m an y  p la ce s  in w h ich  th ey  
a re  a p p lica b le . I llu s tr a te d  w ith  d ia g ra m s  
a n d  p h otograp h s.

F it t in g s . T u b e-T u rn s, In c., 234 E. 
B ro a d w a y , L o u isv ille , K y .— A 6 4-p age  
ca ta lo g  an d  d a ta  book d escr ib in g  th is  
co m p a n y ’s n ew  lin e o f  s e a m le s s  s te e l  
w e ld in g  tee s  an d  g iv in g  co m p le te  in fo r 
m ation  on p r a c tic a lly  a ll ty p es  o f  w e ld 
in g  f ittin g s  an d  fo r g ed  s te e l flan ges .

G rin d in g . H a rd in g e  Co., Y ork, P a .—  
B u lle tin  N o. 100— 6 -p a g e  fo ld er  d e
scr ib in g  co m p a n y ’s  m a in  p rod u cts. A ll 
are  illu str a ted  w ith  c u ta w a y  v iew s  and  
d ia g ra m s s h o w in g  th e  p r in c ip les  o f  
op era tion .

In d ic a to rs . E le c tr ic a l F a c il it ie s ,  Inc., 
4224 H old en  S t., O akland , C a lif .— 2- 
p a g e  le a fle t d e scr ib in g  th e  co n stru ctio n  
a n d  a p p lica tio n  o f  th e  K nop p  p h a se  s e 
q u en ce in d ica tor .

In stru m en ts . T he B r is to l  Co., W a ter -  
bu ry, C onn.— S e v e ra l n ew  b u lle tin s  are  
an n ou n ced . N o . 555 d ea ls  w ith  p ortab le  
reco rd in g  v o ltm eter s  an d  a m m eters . No. 
524 is on in d u str ia l g la s s  th erm o m eters . 
A  line o f  th erm om eter  and  p yro m eter  
co n tro lle r s  fo r  in d u str ia l fu rn a ces  is  d e 
scr ib ed  in B u lle tin  548, and  a  new  b u l
le tin  on record in g  v o ltm eter s  a n d  a m 
m eter s  is  N o . 543.

in s tr u m e n ts . B u r lin g  In stru m en t Co., 
241 S p rin gfie ld  A ve ., N ew a rk , N . J.— 4- 
p a g e  le a fle t d e scr ib in g  th is  c o m p a n y ’s  
h ea t co n tro lle r s  fo r  tem p era tu res  b e 
tw e en  -1 0 0  deg. F . and  1,400 deg. F . 
C on ta in s  e n g in e e r in g  d ata .

In stru m en ts . C am b rid ge  In stru m en t  
Co., Inc., 3732 G rand  C en tra l T erm in a l,  
N e w  Y ork, N . Y.— T w o 4 -p a g e  fo ld ers ,

on e d escr ib in g  th e  C am brid ge T h erm i
on ic  pH  recorder, th e  o th er  d escr ib in g  
th is  co m p a n y ’s  e lectro n  ra y  p l l  m eter.

In stru m e n ts . H erm a n  II. S tich t Co., 
Inc., 27 P a rk  P la ce , N ew  York, N . Y.—  
F old er  N o. 700— M a ilin g  fo ld er  illu s 
tr a tin g  th is  co m p a n y ’s lin e  o f ta ch o m 
eters  an d  sp eed  in d ica to rs.

In stru m en ts . R o lle r -S m ith  Co., 1766  
W . M ark et S t., B eth leh em , P a .—-C ata log  
4120— S-ptige b u lle tin  d escr ib in g  th is  
co m p a n y ’s lin e o f  3 and  4 in. p an el in 
s tr u m e n ts  (a m m eters , v o ltm eter s , w a t t 
m e te r s)  w ith  fu ll en g in e e r in g  d ata .

In stru m en ts . W h ee lco  In stru m en t Co., 
192!) S. H a ls  ted S t., C h icago , 111.— B u l
le tin  S2-2. 1 6 -p age  fo ld er  d escr ib in g  th is  
c o m p a n y ’s  com p le te  lin e  o f  th erm o
cou p les, th erm ocou p le  w ire, lead  w ire, 
in su la to rs , p ro te c tiv e  tu b es, etc . C on
ta in s  m a n y  en g in ee r in g  d a ta  an d  d ra w 
in gs . A lso  B u lle tin  N o. G -2000-4 (4 -  
p a g e  fo ld er ) d e scr ib es  reco rd in g  an d  
in d ic a tin g  co n tro llers.

In su la tio n . T h e  O k on ite  Co., P a s s a ic ,  
N . J .— 3 2-p age  b o o k let on research  
sh o w in g  by  m ea n s  o f  p h o to g ra p h s and  
ca p tio n s  h ow  a  n e w  ru b b er-lik e  w ire  in 
s u la tio n  is d evelop ed .

L u b r ica tion . T id e  "Water A sso c ia te d  
Oil Co., 17 B a tte r y  P la ce , N e w  Y ork, 
N . Y .— 1 8 -p a g e  s to r y  o f  lu b rica tion , in 
c lu d es  fu n d a m e n ta ls , b ea r in g  d e s ig n s , 
m eth od  o f o il a p p lica tio n , se le c tio n  o f  
lu b rica n ts, g r ea se  lu b rica tion  an d  d ia g 
n o s in g  b e a r in g  trou b les.

M eta l T rea tin g . M on san to  C h em ica l 
Co., M err im ac  D iv ., E v er e tt, M ass.— 12- 
p a g e  b u lle tin  d e scr ib in g  th is  co m p a n y ’s  
F e r r isu l (a n h y d ro u s  fe r r ic  su lp h a te )  for  
e tc h in g  o f  s te e ls  a n d  p ic k lin g  o f  s ta in 
le s s  s te e ls , copper a n d  copper a llo y s .

M eter. Y ork Oil B u rn er  Co., Inc., 
Y ork , P a .— N e w  4 -p a g e  fo ld er  d escr ib 
in g  th is  co m p a n y ’s  I r is  sh u tter  m eter 
in g  v a lv e — a  v a r ia b le  orifice  fo r  m ea su r 
in g  or r eg u la tin g  th e  flow  o f  flu ids.

M eter in g . T h e  E ster lin e -A n g u s  Co., 
In c., In d ia n a p o lis , Ind.— B u lle tin  N o. 
4 40— 16-p age  a r tic le  a b o u t th is  co m 
p a n y ’s  T e lem eter in g  s y ste m , d e scr ib in g  
th e eq u ip m en t, its  p r in c ip les  o f  o p era 
tion , m ec h a n ica l d e ta ils  a n d  a p p lica 
tion s.

M eters. F isc h e r  & P o r ter  Co.. 110 
W est P en n  S t., G erm an tow n , P h ila 
d e lp h ia , P a .— C a ta lo g  S ec tio n  10A —  
e la b o ra te  1 2 -p a g e  b u lle tin  d escr ib in g  
th is  co m p a n y ’s  R o ta m eter , its  p r in c ip les , 
d es ig n , co n stru ctio n  a n d  a p p lica tio n . 
P r o c e ss  flow  s h e e ts  and  cu sto m er  n am es  
a r e  used  to  illu s tr a te  a p p lica tio n s .

M eters. P h o to v o lt  C orp., 10 E . 40th  
S t., N e w  Y ork, N . Y .— 8 -p a g e  rep ort 
d escr ib in g  th e  op era tio n , c h a r a c te r is t ic s  
a n d  a p p lic a tio n s  o f th is  co m p a n y ’s  
P h o tr ix  sm a ll sp o t p h otom eter .

M in era l J ig s . D e n v er  E q u ip m en t Co., 
1400-17th  S t., D en v er , C olo.— B u lle tin  
N o. J 2 -B — 1 6 -p a g e  illu s tra ted  b o o k let  
c o n ta in in g  flow  s h e e ts  an d  o th er  in fo r 
m a tio n  r e la tiv e  to  th e  a p p lic a tio n  o f  
j ig s  in  v a r io u s  m in era l r eco v er ies .

M olyb d en u m  S tee l. C lim a x  M olyb d en - 
nu m  Co., 500 F if th  A v e ., New’ Y ork, 
N. Y .— 4-p a g e  fo ld er  c o n ta in in g  tw o  
a r tic le s , o n e  on s te e ls  fo r  lo co m o tiv e  
b o iler  ser v ic e  an d  a n o th er  on a llo y  
v a lv e s  for  h a n d lin g  ac id s . R eg u la r  Ju n e  
1940 Issue o f  th e  M o lym atr ix .

M otors. C en tu ry  E le c tr ic  Co., St. 
L ou is, Mo.— 4 -p age  fo ld er  d e scr ib in g  th is  
co m p a n y ’s  s p lit  p h a se  m otor. F e a tu r e s  
a  c u ta w a y  illu str a t io n  sh o w in g  a ll p arts.

M otors. W e st in g h o u se  E le c tr ic  & 
M fg. Co., E a s t  P ittsb u rg h , P a .— I llu s 
tra ted  le a fle t N o . F -S 551 , d e scr ib es  th is  
co m p a n y ’s  g a s o lin e  pum p m o to rs  o f th e  
F R  typ e.
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N ick e l. T h e  In te r n a tio n a l N ick el Co.. 
Inc., 67 W all S t., N ew  Y ork, N . Y.— T he  
Ju n e 1940 is su e  o f  th is  co m p a n y ’s  p u b 
lic a tio n , N ick e l S tee l T op les. A s  in  th e  
c a so  o f p rev io u s is su es , th is  12-p age  
b o o k let Is w r itten  in a  n e w sy  in ter e st
in g  s ty le , illu s tra ted  w ith  p h otograp h s.

lM astlc lzers a n d  R e sin s . M onsanto  
C h em ica l Co., O rgan ic  C h em ica ls  D iv ., 
St. L ou is, M o.— E n tir e ly  r ev ised  ed ition  
of co m p a n y ’s  p rev io u s b o o k let on tills  
su b jec t. C o n ta in s  40 p a g es  o f in fo rm a 
tion  in c lu d in g  g ra p h s , ta b les  o f  ch a r a c 
te r is t ic s  a n d  s p e c il ic a t io n s  for  th is  com 
p a n y ’s  p la stic iz e rs .

P o w e r  T ra n sm iss io n . E . F . H o u gh ton  
& Co., 3rd, A m er ica n  a n d  S o m erse t S ts., 
P h ila d e lp h ia , P a .— O n e-p a g e  lea fle t d e 
scr ib in g  th e  a d v a n ta g e s  o f th is  com 
p a n y ’s  O kay T red  le a th er  b e ltin g .

P o w e r  T ra n sm iss io n . Id ea l C om m u ta
tor D r esse r  Co., 1253 P a r k  A ve., S y c a 
m ore, 111.— L ea fle t d e scr ib in g  th is  co m 
p a n y ’s  v a r ia b le  sp eed  tr a n sm iss io n  and  
m otor b ase . C om p an y a ls o  an n ou n ces  
n ew  le a f le t  on  I n s ta n t  H e a t  e lectr ic  
s o ld erer  an d  e le c tr ic a l prod u cts su ch  a s  
p liers, c u tter s , s tr ip p ers, etc .

P o w e r  T ra n sm iss io n . Joh n son  B ron ze  
Co., N e w  C astle , P a .— T h e fir st three  
in  a  s e r ie s  o f d a ta  s h e e ts  d ea lin g  w ith  
L ed a lo y l— a  s e lf - lu b r ica t in g  s in tered  
b ea r in g — h a v e  been  issu ed  by  th is  com 
p an y . T h ey  co v er  m eth od  o f  in s ta lla 
tion , o p e r a tin g  tem p era tu re  and  ch em i
ca l an d  p h y sic a l c h a r a cter is tic s .

P o w e r  T ra n sm iss io n . N e w  D ep artu re , 
B risto l, C onn.— A  d a ta  s h e e t  on th is  
com p a n y 's  v e r t ic a l ten s io n  p u lley  b ear
in g , T y p e  T P  13-500 ; c o n ta in s  d ra w in g s  
an d  d ata .

P o w e r  T ra n sm iss io n . R e ev e s  P u lle y  
C o7 C olum bus, Ind .— 8 -p a g e  fo ld er  d e 
scr ib in g  h o w  th is  c o m p a n y ’s  sp eed  con 
tro l eq u ip m en t h a s  h e lp ed  to  e lim in a te  
“ b ottle  n ecks"  in  in d u stry .

P o w e r  T r a n sm iss io n . T h e  F a fn ir  
B ea r in g  Co., N e w  B rita in , C onn. 44- 
p a g e  p re se n ta tio n  in  p ic tu res  a n d  c a p 
tio n s  o f  th e  s to r y  o f th is  com p an y 's  
b a ll b e a r in g  p o w er  tr a n sm iss io n  unit. 
D o n e  in  tw o  co lors, th e  b o o k let u se s  
d ia g r a m s  a s  w e ll a s  In sta lla t io n  v iew s.

P ro p o r tio n in g  P u m p s. M ilton  R oy  
P u m p s, 3160 K en s in g to n  A ve., P h ila 
d e lp h ia , P a .— T h e  flrst th ree  o f a  ser ies  
o f  p ro p o rtio n a l fe e d  d ia g ra m s b e in g  
is su ed  by  th is  co m p a n y  is  a v a ila b le , 
s h o w in g  p rop ortion a l fe e d in g  o f s u l
p h uric  a c id , o f  c h e m ica ls  and  o f  bo iler  
w a ter  tr e a t in g  ch em ica ls .

P u m p s. A llis -C h a lm ers  M fg. Co., 
M ilw au k ee , W is .— A  4 -p a g e  rep rin t (N o . 
R -6 I 0 8 ) h a s  b een  issu ed  b y  th is  com 
p a n y  on  th e  e ffe c t o f w a te r  con d ition s  
on  th e  s e le c tio n  o f  pum p m a ter ia ls .

P u m p s. D . W . H a e r in g  & Co., Inc., 
2308 S. W in ch ester  A v e ., C h icago , 111.—  
T he Ju n e 1940 is su e  o f th e H -O -H  L ig h t
h ou se  co n ta in s  a n  a r tic le  d escr ib in g  th e  
N elso n  ch em ic a l pum p.

R e fr ig er a n t . E . I. du P o n t de  
N em o u rs & Co., In c ., W ilm in g to n , D el. 
5th ed itio n  o f  th is  co m p a n y ’s  92 -p age  
lo o s e - le a f  en g in e e r in g  book on  m eth y l  
ch lorid e. C o n ta in s  in fo rm a tio n  on 
ch em ica l, p h y sic a l, p h y sio lo g ic a l and  
r e fr ig e r a tin g  p ro p ertie s  o f  th e  chem ica l. 
M an y  ta b le s , ch a r ts , p h o to g ra p h s  and  
e n g in e e r in g  d a ta  a re  Included. B o o k le t 
a ls o  d e scr ib es  b r ie fly  th e  m a n u fa ctu re  
o f  m eth y l ch lor id e .

R e fr ig er a tio n . C arrier  Corp., S y ra 
cu se , N . Y .— F o u r  4 -p a g e  fo ld ers  de
scr ib in g  th is  co m p a n y ’s  n e w  lin e  o f 
V -ty p e  r e fr ig era tio n  co n d en s in g  u n its . 
D r a w in g s  an d  d a ta  a re  inclu ded. A sk  
for  B u lle t in s  C R -139 , 140, 138, and  
148. C om p an y  a ls o  a n n o u n ces  B u lle tin s  
13E , d escr ib in g  a  n ew  lin e  o f  e lectr ic  
bu lk  ice -m a k ers.

R o ta r y  P u m p s. F a irb a n k s , M orse & 
Co., C h icago , III.— B u lle t in  N o . 5135—  
1 2-p age  c a ta lo g  w ith  en g in eer in g  d a ta  
on th is  co m p a n y ’s  com p le te  lin e  o f 
r o ta r y  pum ps. C on ta in s  m a n y  i llu s tra 
tio n s  an d  a  l is t  o f th e fie ld s o f  serv ice .

R ubb er G oods. B . F . G oodrich  Co., 
A k ron , O hio— 2 4 -p a g e  c a ta lo g  o f  m e
ch a n ica l rubb er g o o d s  m a n u fa c tu re d  by  
th is  com p an y . E x te n s iv e  en g in eer in g  
d a ta , sp ec if ica tio n s , illu s tr a t io n s  and  
o th er  in fo rm a tio n  a r e  Included.

R O B IN S O N  M A N U FA C T U R IN G  CO M P A N Y
72 PAINTER STREET. MUNCY, PA.

K indly send  p articu la rs  on your equipm ent
ior ................................................................. (process)   (m aterial)

No Wonder The 
GYRO-SIFTEK 

Does The Job
Faster, Better, Cheaper!

Every action that tends to insure com plete accuracy oi size is incor
porated in this high-speed production m achine . . . sw ing  . . . 
shake . . . bounce. A  w id e range of sizes and types h ave b een  
developed  to handle anything from A to Z . . .  . A brasives to Zinc 
oxide— each one giving maximum screening capacity  with m i n i m u m  

floor space. And all Robinson Gyro-Sifters are fitted with b a ll bear
ings throughout for low est power consumption . . . .  In other w ords—  
built to do a  better job for le ss  m oney. Fully illustrated cata log  on 
request.

W h a t  O p e r a t i o n  d o  y o u
w an t to Improve?

GRINDING
c r u s h in g

CUTTING
d e f ib e r iz in g

p l a s t ic is in g

PULVERIZING

b a g  CLEANING 
ELEVATING 
CONVEYING 

MILLING

m ix in g

SIFTING
SORTING

N am e 

Firm . .  

A ddress
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FROM WñKm GULF STREAM

I N T O

THE ATLANTIC

. . . Without one sign of "sweat dam age" is the successful 
achievem ent of S ilica G el used  in  the 2-stage Adsorptive 
Dryers, shown above.

This com pact equipment, installed by the C argocaire  
Engineering Corporation for treatment of three holds of 
the S. S. Exporter, delivers approximately 1500 cu b ic feet 
of dry air per minute, and protected the perishable Turkish 
Leaf Tobacco stow ed therein SO  EFFECTIVELY that "we 
w ere able to even  notice dust resting on beam s in  the 
'Tween Deck Stow ages” on arrival. N eedless to say, the 
tobacco was "in perfect condition".

Based upon this and other extensive operating experience, 
the owners have ordered e leven  additional new  steamers 
similarly equipped.

Today SILICA GEL is rem oving moisture from air, gases  
and liquids in  all types of industrial processes . . .  efficiently  
and econom ically. N ew  uses are constantly b e in g  d is
covered  for this unique product. W rite for specific inform-

* SILICA GEL which has mil- f  ft
lions of ultra-microscopic pores, > Uft U
removes moisture by a com- nfl, S
bination of surface adsorption y4t f]
and capillary attraction. It is V s »
reliably estimated that the in- 
terior pore surface of one cubic  
inch of Silica G el is in excess 
of 5 0 ,0 0 0  square feet. w

ation on how  SILICA GEL 
can serve y o u . . .  Address 
T h e D avison  C h em ical 
Corporation, S ilica  Gel 
D ep t., 20 H opkins P lv  
B altim ore, M aryland .

S a fe ty  C loth in g . In d u s tr ia l G loves  
Co., you G arn eld  B lv d ., D a n v ille , 111.—  
1940 C a ta lo g  o f 18 p a g e s  on  th is  com 
p a n y ’s  S tee i-G rip  lin e  o f s a fe ty  c lo tn -  
in g , in c lu d in g  m ore  th a n  3,800 item s  
s u c h  a s  g lo v e s , m itten s , f ln g er -g u a rd s, 
h an d -p a d s, w e ld e r ’s  p ro te c tiv e  e q u ip 
m en t, ap ron s, a s b e sto s  c lo th in g , foo t  
a n d  le g  g u a r d s  and  com p le te  p ro tec tive  
s u its  o f  va r io u s k in ds.

S c a le s . F a irb a n k s , M orse & Co., 600 
S o u th  M ich ig a n  A ve., C h icago , 111.— 4- 
p a g e  le a fle t  d e scr ib in g  a  n ew  fu ll-c a p a c 
ity  beam  fo r  m o to r  tru ck  s c a le s  recen tly  
d ev e lo p ed  by  th is  com p an y , w ith  in fo r 
m a tio n  o n  a d v a n ta g e s  a n d  ca p a c itie s .

S p ra y  E q u ip m en t. T h e  E c lip s e  A ir  
B ru sh  Co., 398 P a r k  A ve., N ew a rk , N . J. 
— C a ta lo g  77— 32 p a g e s  co v er in g  th is  
c o m p a n y 's  lin e  o f  s p r a y  eq u ip m en t for  
m a n u a l a n d  a u to m a tic  o p e r a t io n ; a lso  
s e c tio n  d ev o ted  to  p n e u m ix  a ir -m o to red  
a g ita to r s .

S ta in le ss  S tee l. E le c tro -M e ta llu rg ica l  
Co., 30 E . 42nd S t ,  N e w  Y ork, N . Y.—  
J u ly  1940 is su e  o f th e  E le c tro m et R e 
v ie w  co n ta in s  a n  a r tic le  on s ta in le s s  
s te e l  c o n stru ctio n  in  a  d a ir y  p la n t. F o u r-  
p a g e  fo ld er .

S ta in le ss  S tee ls . J e sso p  S tee l Co., 
W a sh in g to n , P a .— F o ld e r  d escr ib in g  th is  
com p a n y 's  s ta in le s s  a n d  h e a t-r e s is t in g  
a llo y s , w ith  in fo rm a tio n  on p rop ertie s , 
corrosion  a n d  h e a t r e s is ta n c e  o f  sev e r a l  
typ es.

S ta in le ss  S tee ls . R ep u b lic  S te e l Corp. 
3100 E . 45 th  S t., C levelan d , Ohio. F ou r  
e la b o ra te  n ew  b u lle tin s  on  E n d u ro  s ta in 
le ss  s te e ls  h a v e  been  an n ou n ced . F o rm  
A D V  361 is  a  2 8 -p a g e  b o o k let o f  a  
g e n e r a l n a tu re  d e scr io in g  th e  p rop ertie s  
an d  a p p lic a tio n s  o f  E n d u ro  in  m a n y  
l ie ld s  o t  in d u stry . F o r m  A D V  362 is  
a  2 4 -p a g e  b ook let r e s tr ic te d  to 1 8 -s ta in -  
le s s  s te e ls ,  th e ir  p ro p ertie s  a n d  a p p li
ca tio n s . T h is  book in c lu d e s  a  ta b le  
sh o w in g  th e  corrosion  r e s is ta n c e  o f 
th ree  ty p es  o f  s ta in le s s  in  th e  p resen ce  
o f m ore th an  200 c o r ro s iv e  ch e m ic a ls . 
F o rm  A D V  363 is  a  2 4 -p a g e  b o o k le t r e 
s tr ic ted  to  s tr a ig h t  cn ro m iu m  ty p es  o f  
s ta in le s s  s te e l. F o rm  A D V  364 is  a 
1 6 -p a g e  b o o k let d e s c n o in g  h e a t r e s is tin g  
a n d  h ig h  s tr e n g tn  ty p es  o f E n d u ro . A ll  
o f th ese  a re  e la b o ra te  b u lle tin s  g iv in g  
fu ll en g in e e r in g  in fo rm a tio n  in  a  h a n d y  
u sa b le  form . T a o le s , c h a r ts  and  
g r a p h s  a r e  u sed  e x te n s iv e ly  a s  w e ll  a s  
p h otograp h s.

S tee l. J o s . T . R y e rso n  & Son , Inc., 
16th  a n d  R o c k w e ll S ts., C h icago , 111.—  
2 5 8 -p a g e  l'J4u s to c k  l i s t  a n d  s te e l  b u y 
er ’s  g u id e  d ev o ted  to  n ew  p rod u cts, new  
a n a ly s e s ,  n ew  s iz e s , a  co m p le te  lis t in g  
o f  a ll  th is  co m p a n y ’s  C ertified  S tee l  
p rod u cts, an d  n u m ero u s v a lu a b le  d a ta  
ta b les .

S top p ers. R . W . R h o a d e s  M eta lln e  
Co., R h o a d e s  B ld g ., L o n g  I s la n d  C ity . 
N . Y.— L ea fle t  d e scr ib in g  n eo p ren e  an d  
rubb er s to p p ers  fo r  n u m erou s la b o r a 
to r y  u ses.

S u g a r  K efln in g . D a rco  C orp., 60 E a s t  
42d S t., N e w  Y ork, N . Y.— 1 4 -p a g e  b u lle 
tin  on  th e  refin in g  o f  c a n e  s u g a r  w ith  
th is  co m p a n y ’s  a c tiv a te d  carb on , d e 
scr ib in g  th e  carb on  a n d  th e  p r o cess  in  
w h ic h  i t  is  em p lo y ed  (w ith  la r g e  flow  
s h e e t ) ,  a n d  g iv in g  in fo rm a tio n  on  a c 
co m p lish m en ts  o f  s u c h  refin in g . A  co st  
a n a ly s is  is  Included.

T ra n sfo rm ers . A llis -C h a lm er s  M fg. 
Co., M ilw au k ee , W is .— T w o n e w  p iece s  
o f liter a tu re , a  fo u r -p a g e  le a fle t a n d  a  
16-p age  b u lle tin  (N o . B -6 0 9 6 ) d escr ib e  
th is  co m p a n y 's  d is tr ib u tio n  tr a n s fo r m 
ers. T h e  la tte r  is  d on e  in  tw o  co lors, 
is  w e ll illu s tra ted  in  p ic tu re  an d  d ia 
gra m , a n d  co n ta in s  en g in e e r in g  in fo r 
m a tio n .

T u b in g . Irv in g to n  V a r n ish  & In su la 
tor  Co., 34 A r g y le  P la c e , Irv in g to n , 
N . J .— B u lle tin  d escr ib in g  Irv -O -L ite , a  
n ew  lo w -c o s t  e x tru d ed  tu b in g .

V a lv e s . C r a n e  Co.. 836 S o u th  M ich i
g a n  A v e ., C h ica g o , 111.— C a ta lo g  4 0 -S —  
306-p a g e  c a ta lo g  on s te e l  v a lv e s  an d  
fit t in g s  a n d  k in d red  s te e l s p e c ia lt ie s  an d  
a cce sso r ie s , w ith  en g in e e r in g  d a ta  on  
h ig h -p r e ssu r e  a n d  tem p era tu re  p ip in g  
p rob lem s. T h is  n ew  c a ta lo g  co m p le 
m en ts  th e  c o m p a n y ’s  g e n e ra l c a ta lo g  
N o. 52.

V a lv e s . J u lien  P . F r ie z  & Son s, D iv i
s io n  o f B en d ix  A v ia t io n  C orp., B a lt l -
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m ore, M d.— L ea fle t  describing- a  n ew  
lin e  o f  s in g le -p o r t  m a g n e t ic  g a s  v a lv e s ,  
m ad e in  s iz e s  fro m  %  to  *4 in. for  
c o n tr o llin g  fu rn a ces , g a s  hu m id ifiers, 
d ia p h ra g m  v a lv e s , etc.

V a lv e s . H o m e ste a d  V a lv e  M fg. Co., 
C oraopolis, P a .— B u lle tin  25140— 4-p age  
lea fle t d e scr ib in g  br iefly  v a r io u s  ty p es  o f  
v a lv e s  m ad e b y  th is  com p an y , in c lu d in g  
s e v e r a l sp e c ia l ty p es .

V a lv e s . H o m e stea d  V a lv e  M fg. Co., 
In c ., C oraop olis , P a .— S m a ll fo ld er  d e
s c r ib in g  in  d ia g r a m  an d  p ictu re  th e  
co n stru ctio n  an d  a p p lica tio n s  o f  H om e-  
s te a d -R o s s  a ir  sh u t-o ff v a lve .

V a lv e s . M erco -N ord strom  V a lv e  Co., 
400 N . L ex in g to n  A v e ., P ittsb u rg h , P a . 
— A  n ew  4 S -p age  co n d en sed  p rice  list. 
B u lle tin  B -109 , c o v er in g  a ll ty p es  and  
s iz e s  o f  N o rd stro m  v a lv e s .

V u Ives. P h ila d e lp h ia  G ear  W ork s.
P h ila d e lp h ia , P a .— 6 6-p a g e  c a ta lo g  on  
L im itorq u e  a u to m a tic  v a lv e  contro ls , 
g iv in g  in fo rm a tio n  on co n tro ls  fo r  op e
r a t in g  v a lv e s  from  3 to 96 in. in  d ia m 
eter.

W a ter  T rea tm en t. C och ran e Corp., 
17 th S t. a n d  A lle g h e n y  A v e ., P h ila 
de lp h ia , P a .— P u b lic a tio n  2975— 4-p age  
le a fle t on th is  co m p a n y ’s  d ecarb on ator  
fo r  th e  rem o v a l o f  g a s e s  su ch  a s  carbon  
d io x id e  a n d  h y d ro g en  su lp h id e  in  th e  
p rep a ra tio n  o f  b o iler  fe e d w a te r . An  
im p o rta n t a p p lica tio n  is  sa id  to  be in 
rem o v in g  ca rb o n  d io x id e  from  acid -  
tr e a te d -z e o lite  so fte n e d  w a te r .

W ater  T rea tm en t. W a lla c e  & T iern an  
Co., N ew a rk , N . J.— T ech n ica l P u b lic a 
tion  N o. 207— 1 9-p age  b u lle tin  on  ta s te  
an d  odor co n tro l w ith  " b reak -p o in t” 
ch lo r in a tio n , e m p lo y in g  a  m u ch  h igh er  
d egree  o f  ch lo r in a tio n  th a n  cu sto m a ry , 
for b rea k in g  d o w n  ta s te -p r o d u c in g  or
g a n ic  m a tte r  an d  le a v in g  r es id u a l 
ch lo r in e  a t  a  m in im um .

W eld in g . A ir  R ed u ctio n  S a le s  Co., 
60 E . 42nd S t., N e w  Y ork, N . Y .—  
C a ta lo g  N o. 103— 3 2 -p a g e  illu stra ted  
en g in e e r in g  c a ta lo g  d escr ib in g  th e  
p ro p erties  an d  a p p lic a tio n s  o f th is  com 
p a n y ’s  e le c tro d es  a n d  w e ld in g  a c c e s 
so r ies .

EQUIPMENT BRIEFS

(C ontinued fro m  page 492)

when higher pressures are above the 
valve seat. The new construction 
elim inates this possibility through in
corporation of a pressure equalizing 
channel which becomes operative at 
the instant of opening and. is claimed 
to assure positive operation.

For s m a l l  p r o d u c t i o n  and labora
tory work, the M ixing Equipment Co., 
Rochester, N . Y., announces the Type 
F  laboratory mixer, which features an 
adjustable speed friction drive for pro
peller speeds up to 1,750 r.p.m. A 
to ta lly  inclosed motor is used, said 
to be safe where flammable m aterials 
are present. V iscosities up to 300 
centipoises may be agitated according 
to the manufacturer, w ithout over
loading the motor. Batches up to 5 
gal. of thin liquids or 2 gal. of medium 
thick liquids can be handled.

To m e e t  safety requirements in 
stair treads, the Eastern Malleable 
Iron Co., W ilm ington, Del., has an
nounced treads made of Hy-Tenso X, a 
new non-slip abrasive safety metal, 
claimed to have a load-bearing 
strength equal or superior to cast or 
fabricated steel, yet to possess cor
rosion resistant qualities superior to 
cast iron. Non-slip abrasive grains 
are thoroughly impregnated in the 
surface and over the nose of the tread.

Ott the

INDUSTRIAL CARBURETOR
. . . . ßut Ala Ôtte 2 >aed!
No, sir . . . not when it saves money, saves fuel, permits more rigid  
standards . . . produces the same result, day alter day, year after year, 
continuously doing the job under varying and extreme conditions.

The function of the Industrial Carburetor is to mix either coke oven or 
natural gas with air in a predetermined ratio; to produce oxidizing or 
reducing atmospheres exactly as desired . . .  to produce com plete 
combustion in firing Swindell-Dressier Recirculating Annealing Covers 
. . .  or in immersion heated tin pots.

Judging from the experience of many of America's greatest steel mills, 
it is a reasonable certainty there is at least one job in your plant where 
the Industrial Carburetor can improve quality, safeguard uniformity, 
increase production, cut costs . . .

a n d  f o r  D R Y I N G .........................................

KEMP ADSORPTIVE DRYERS

w i , h  g ilic G .  Q e V
Desiccation of gases, liquids or solids to the commercial absolute,— 76oC. 
with single or twin towers for intermittent or continuous operation at

capacities from 10 to 100,000  
c.f.m., and at pressures from at
mospheric to 2 ,5 0 0  lbs. (more if 
desired). Write today to T he
C. M. K em p M fg. Co., 
405 East O liver S treet, 
B a lt im o r e , M a r y la n d
for specific information.

‘ SILICA GEL which has mil
lions of ultra-microscopic pores, 
rem oves moisture by a com 
bination of surface adsorption 
and capillary attraction. It is 
reliably estimated that the in 
terior pore surface of one cubic 
inch  of Silica G el is in excess 
of 5 0 ,000  square feet.

K EM P of BALTIMORE
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•  Sales react quickly when the trade learns that 
your product includes the last word in safe, 
convenient packaging. W heeling Steel Con
tainers—available in 1- to 70-gallon capacities 
—w ill give your product the ultimate in utility, 
accessibility, and security. Among our many 
items, we are sure to have the right container, 
with the right closure— and at the right price. 
Tell us what you pack, and w e’ll gladly sub
mit samples.

W H EELIN G
CORRUGATING COMPANY

General Offices: W HEELING, WEST VIRGIN IA
O F F I C E  A N D  W A R E H O U S E S  I N  P R I N C I P A L  C I T I E S



CHEMICAL CONSUMPTION FOR FIRST SIX MONTHS GAINED 19 
PER CENT OVER 1939 PERIOD

A  b a t h e r  sharp advance in the rate 
of activ ities a t different manu

facturing plants in the la st two months 
resulted in a larger movement of chem
icals into finished products and June 
rounded out a six-m onth period in 
which domestic consumption of chem
icals was approxim ately 19 per cent 
above that reported for the corres
ponding half of last year. The pre
lim inary index for consumption of 
chemicals is 143 for June as against 
11G.35 for June 1939. The revised index 
for May is 139.07 and for May 1939, 
110.49.

Operations a t iron and steel plants, 
at pulp and paper m ills, and at oil 
refineries figured prom inently in mov-

Chem. & Met. Index for Consum ption 
of C hem icals

A pril 
rev ised  M ay

F e r tiliz e r  .............................  26.83 27.27
P u lp  a n d  p a p e r .................. 19.10 19.00
G la ss  ......................................  12.54 12.76
P etro leu m  r e f in in g   13.82 14.50
P a in t  an d  v a r n is h   12.22 14.11
Iron  a n d  s t e e l ......................... 7.83 9.28
R a y o n ......................................  11.34 11.41
T e x t ile s  .....................................  7.81 7.92
C oal p r o d u c ts .......................  8.14 8.61
L ea th e r  ................................... 3.59 3.51
E x p lo s iv e s  .............................. 4.55 5.03
R u b b er  .....................................  2.96 3.03
P la s t ic s  .....................................  2.56 2.64

133.29 139.67

ing the index upward in June. A 
fa irly  constant rate has been m ain
tained at rayon plants in recent months 
and the tex tile  industry has shown 
a spotty condition w ith fairly large 
consumption of cotton and rayon and 
a steadily declining use of silk. Woolen 
m ills which previously had been work
ing under the 1939 rate became more 
active in June.

The upward revision of the index 
number for May came largely from 
the m arking up of earlier estimates 
of pulp and paper production and from 
counter-seasonal increases in fertilizer 
manufacture. Superphosphate produc
tion in May is reported a t 350,543 tons 
while the April output was only 
351,770 tons.

There are indications that manu
facturing operations w ill suffer little , 
if any, let-down throughout the hot- 
weather period, although Ju ly  started  
off with a tendency to cut down the 
amount of oil refined and rayon m ills 
were closed for the opening week. 
Placing of specified chemicals on the 
l is t  where export licenses w ill be re
quired should have but little  effect 
on export business as these selections 
do not figure heavily in our export 
sta tistics and it  may happen that 
licenses w ill be granted for shipment 
to countries which have been the 
largest buyer of them. The war situ 
ation in Europe and our armament 
program are two factors which w ill

have an important bearing upon in 
dustrial activity. Neither of these 
factors can be definitely appraised at 
present but it  is assured that the 
armament program, irrespective of 
total appropriations and their alloca
tions, w ill place a tax upon domestic 
production and consumption of chem
icals. In the first place many chemicals 
will bo in greater demand because they  
are basic in wartime preparations and 
secondly, many finished products w ill 
be required in large volume and chem
icals are necessary raw m aterials for 
their manufacture.

Freight carloadings for the third 
quarter of this year are placed at 9 
per cent above the actual loadings of 
the corresponding period of last year

iron and steel; 2S.8; automobiles, 
trucks, and parts, 24.5; paper, paper
board, and prepared roofing, 15.7; and 
lime and plaster, 9.7.

W hile no break-down according to 
m aterials involved, is available, it  is
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in the estim ates which have been com
piled by the 13 shipper’s advisory 
boards. According to the estim ate 23 
of the commodities will move in larger 
volume than in 1939 w ith declines ex
pected for six. Percentage gains for 
some of the individual groups are as 
follows: chemicals and explosives, 7;

probable that the movement of chem
ical products is affected by the in
creasing tonnage delivered in trucks. 
All freight transported by trucks in 
May showed a tonnage increase of 
5.3 per cent over the total for the 
preceding month and was the highest 
for any month so far this year.

Production an d  Consum ption D ata  for C hem ical-Consum ing Industries

Production
Alcohol, ethyl, 1,000 pr. gal...........
Alcohol denatured, 1,000 wi. g a l..
Ammonia, liquor, 1,000 lb .............
Ammonium sulphate, tons.............
Benzol, 1,000 gal..............................
By-product coke, 1,000 tons..........
Glass containers, 1,000 gr...............
Plate glass, 1,000 sq. f t ...................
Window glass, 1,000 boxes.............
Methanol, crude, 1,000 gal............
Methanol, synthetic, 1,000 g a l . . .
Nitrocellulose plastic, 1,000 lb ----
Celluloseacetate plastics, 1,000 lb.

Sheets, rods, and tubes...............
Molding compound......................

Rubber reclaimed, tons...................
Consumption

Cotton bales......................................
Silk, bales...........................................
Wool, 1,000 lb ...................................
Explosives, 1,000 lb .........................
Paint and varnish, $1,000..............
Rubber reclaimed, tons....................
Rubber crude, tons ..........................

* Per cent of decline.

May May Jan-May Jan-May
Per cent 
of gain

1940 1939 1940 1939 for 1940
20.953 18,655 103,191 85,667 20.5
10,037 8,490 48,413 37,098 30.5
4,417 3,022 22,589 18,126 24.6

57,697 33,065 282,193 206,905 36.4
10,375 5,456 51,034 35,261 44 .7
4,244 2,396 21,077 15,194 38.7
4,701 4,516 22,277 19,683 13.2

11,721 8,036 68,822 49,469 39.1
1,068 729 5,710 4,133 38.1

437 354 2,290 1,796 27.5
3,409 1,779 17,593 11,192 57.2

800 1,036 4,997 5,440 8.1*

702 491 3,305 3,961 16.6*
893 782 5,097 4,078 25.0

17,552 14,070 91,893 67,335 36 5

636,467 606,090 3,279,493 2,959,929 10.8
18,997 26,150 114,413 165,850 31.0*
23,589 26,096 142,505 151.738 6.1*
34,475 29,315 162,593 139,306 16.7
43,463 41,854 167,916 159,307 5.4
15,719 12,584 84,192 63,173 33 .3
51,619 45.484 256,724 232,977 10.2
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¡cher’s remarkable dark gray 
mineral wool, Eagle, Super 
“66” is effective for temper
atures as high as 1800° F. 
Dry coverage— 50-55 sq. ft. 
1-inch thick per 100 lbs. 
Extremely adhesive. Easy to 
apply in any thickness.

See Sweet’ s 
Catalog fo r  
specifications 
of extensive 
line of Eagle 
In s u la t in g  
Materials —  
all types —  
including In- 
sulseal (wa
te rp ro o fin g  
cement) and 
Insul-Stic.

m  E A G L E

PICHER INDUSTRIAL INSULATION

CHEMICAL & METALLURGICAL ENGINEERING • J U L Y  1940

This Dark Mineral Wool* gives 

EAGLE Insulating Materials 

extraordinary efficiency!"

T H E  E A G L E - P I C H E R  

L E A D  C O M P A N Y  

C I N C I N N A T I ,  O H I O

521A

^Pioneered by Eagle-Picher . . .  the natural 
color is a distinctive dark gray.

It is c h e m ic a l ly  i n e r t .  Moisture does not 
cause this distinctively dark gray mineral wool 
to deteriorate — an important feature in main
taining stability.

EAGLE SUPERTEMP BLOCKS
E a sy  to cut a s  a  lo a f of b re a d

Its f ib e r s  a r e  e x t r e m e ly  r e s i l ie n t  a h d  
f le x ib le . Full efficiency is retained because dead 
air cells do not crush together.

Engineers are hailing Super
temp Blocks—fabricated o f  
dark gray mineral wool— 
as a great im provem ent. 
Effective for temperatures as 
high as 1700° F. Exception
ally clean and easy to han
d le. A p p lied  w ith  m axi
mum speed.

EAGLE 
super " 66"
. . .  for plastic application 

High Coverage. . .  

Minimum Shrinkage



NICHOLS HERRESHOFF 
SPLIT TYPE 

LABORATORY FURNACES

Nichols Herreshofi Laboratory Furnace

These furnaces are designed  
particularly for experim ental 
work in chem ical and m etal
lurgical laboratories. A lso  
used  in  com m ercial plant 
production w here lim ited  
quantities of m aterials are  
treated.

V arious sizes are avail- 
ab le for prompt shipm ent.

NICHOLS HERRESHOFF 
MULTIPLE HEARTH 

FURNACES
Thousands of installations in 
process and industrial plants  
a ll over the world are daily  
proving the efficiency, econ
om y and adaptability  of 
these furnaces in  the roast
ing, drying and calcin ing of 
m an y concentrates, sludges, 
salts, d iatom aceous earth, 
pigm ents, etc.

Let us show  you  how  a  
N ichols Herreshoff S p l i t  
Type Laboratory furnace or 
a  M ultiple Hearth furnace 
w ill effect worthwhile econo
m ies in your plant.

N IC M m S_________ ¡ A C T C Q } _________

ENGINEERING & 
RESEARCH CORP~

60 W all Tower, New York, N. Y. 
University Tow er Bldg., Montreal

P .P .

PRICE CHANGES FOR CHEMICALS WERE MORE NUMEROUS 
IN THE LAST MONTH

W h i l e  price schedules for the ma
jority  of chemicals have been 

extended to cover delivery over the 
third quarter, quotations for a number 
of products were revised in a two-way 
movement. As had been previously 
announced a fractional advance for 
carbon black went into effect for July  
forward shipm ents. W hite arsenic, 
which had held an unchanged price 
position for years, was marked up 
about the middle of June. Toluol has 
been in a strong position for several 
months and higher prices have been 
named for third quarter deliveries. 
Other chemicals which have been ad
vanced in price include: tartaric acid, 
cream of tartar, ethyl alcohol, because 
of the increase in  the w ithdraw al tax, 
and mercury and m ercurials. In  con
trast, lower prices became effective for 
benzol, xylol, barium carbonate, and 
rosins. The new change was repre
sented by a sligh t advance in the 
weighted index number for chemical 
prices. In any consideration of prices, 
however, i t  m ust be noted that whereas 
the values named for contract de
liveries are observed, many selections 
are in a sold-up position and trading 
in the spot market is  restricted because 
of that fact and also sales are made at 
prices considerably above the openly 
quoted levels.

W ith expansion reported for many of 
the large consuming industries, de
mand for chemicals has been more 
active but th is has been largely taken  
care of by shipm ents against contracts. 
Inquiry in the spot m arket seems to 
center more in the m aterials which  
are in lim ited supply. There is  con
siderable interest in the chemicals 
which w ill be affected by the defense 
program but it  is  probable that such 
supplies w ill fit in w ith a procurement 
program in such a way as not to d is
turb the m arket or interfere w ith reg
ular deliveries to industry.

Among recent announcements regard
ing new production of chemicals are: 
a new plant under construction for the 
Eastern Gas and Fuel Associates at 
Everett, Mass., to produce ammonium  
thiocyanate; the American Cyanamid 
& Chemical Corp. is operating a new  
plant a t Warners, N. J. for the manu
facture of sodium and potassium  fer- 
ricyanides; the General Chemical Co. 
has added potassium  cyanide to its  lis t  
of products; and E. I. duPont de 
Nemours & Co. is now offering poly
vinyl acetates and polyvinyl resins.

The annual report on naval stores 
issued by the Department of Agricul
ture shows that for the fiscal year 
ended March 31, domestic consumption  
of turpentine was 47C,8S8 50-gal. bbl., 
of which 314,304 bbl. consisted of gum  
turpentine and 162,584 bbl. of the wood 
product. This compares w ith 277,501 
bbl. and 142,513 bbl. respectively for

the preceding fiscal year. Domestic  
consumption of rosin for the 1939- 
1940 period was 1,373,063 500-lb. bbl., 
divided 720,823 bbl. gum, and 652,240 
bbl. wood, as against 700,520 bbl. gum  
and 468,207 bbl. wood for the preceding 
year. These figures indicate that wood 
turpentine is holding its  relative posi
tion while wood rosin is commanding 
a larger part of the domestic con
sum ing market. Incidentally, exports 
of gum turpentine and rosin so far 
this year are under the totals for the 
corresponding period of la st year while  
both wood turpentine and rosin have 
registered gains in  the export field.

The m onthly report of the Bureau 
of the Census prepared in cooperation 
with the N ational Association of Credit 
Men places m anufacturers sales of 
paint and varnish at 20.3 per cent over 
those for the preceding month and at 
3.7 per cent over those for May 1939. 
Other chemical products are reported 
a t down 1.5 per cent from April but 
up 11 per cent over May 1939. I t  is 
also announced th a t these reports arc 
not regarded as sufficiently representa
tive and they w ill be discontinued.

United States im ports of certain  
vegetable oils from the Netherlands, on 
the other hand, have been cut off, as 
well as fish-liver oils from countries 
bordering the North Sea. W ith the 
extension of war to Southern Europe 
and North Africa, U . S. im ports of 
olive oil, which represent about 5 per 
cent of our total im ports of fats, oils, 
and oil-bearing m aterials, m ay virtu a lly  
eease. The reduction in im ports of 
edible fa ts from Europe probably w ill 
equal or exceed the losses in  exports 
of lard, soybeans, and other fats.

Im m ediate prospects for expanding 
U . S. exports of lard and soybeans to  
the U nited Kingdom are not promis
ing. The United Kingdom is  reported 
as having large stocks of vegetable 
oils and w hale oil on hand, and Nor
wegian whale oil produced in the A nt
arctic during the past season is being 
stored in the W estern Hemisphere for

CH EM  & M ET.

W eighted Index of

CH EM ICA L PR IC E S
B a se  =  100 fo r  1937

T ills  m o n th  ......................................  08.00
L a s t  m on th  ....................................  9S.57
J u ly , 1939   97.02
J u ly , 1938   99.91

D e liv e r ie s  o f  m o st  ch e m ica ls  a re  
s o ln g  fo rw a rd  a t  u n ch a n g e d  p r ice s  
for  th e  th ird  q u arter . T h ere  w ere  
s e v e r a l r ev is io n s  d u r in g  th e  m on th , 
h o w ev er , b u t a d v a n ce s  w e re  la r g e ly  
o ffse t b y  d ec lin e s  w ith  n o  d ecided  
tren d  a lth o u g h  th e  u n d erto n e  a p 
p ea r s  str o n g er .
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H Y E H S O N ß « $ W S T £ E lS
IN STOCK . . .  I MM E D I A T E  S H I P M E N T
Over 40 kinds of alloy steels—both standard S.A.E. analysis, and 
special heat treated Rverson alloys—arc included in the wide range 
of Certified Steel products carried in Rycrson stock for Immediate 
Shipment.

A special quality control plan on alloy steels gives the heat treatcr 
exact data on every bar to guide him in securing better results in 
less time. Write for complete information.

If you do not have the blue and grey Ryerson Stock List — the 
Key to Immediate Steel — we will gladly send a copy. Joseph T. 
Rycrson & Son, Inc. Plantsat: Chicago, Mifwaukec,St. Louis, Detroit, 
Cincinnati, Cleveland, Buffalo, Boston, Philadelphia, Jersey City.

Principal Products In 
clude: Bars, Shapes, 
Structurals, P lates, 
Sheets, Floor Plates, 
Alloy and Tool Steels, 
Allegheny Stainless, 
Screw S to ck . C. F. 
Shafting, Mechanical 
Tubing, Reinforcing 
Steel, Welding Rod, 
Nuts, Bolts, Rivets,etc.

CHEM. & MET.'S

Chemica l  Engineer ing  
FLOW SHEETS

A NEW  E D ITIO N  — REV ISED  AND ENLARGED

C O N T A I N S  1 2 0  F L O W  S H E E T S  
O F  P R O C E S S  I N D U S T R I E S

future B ritish  needs. If llio war is 
prolonged, however, it  is  possible that 
British requirements for American fats 
would become more pronounced, par
ticularly if  the oilseed crushing ac
tiv ity  on the east coast of England is 
reduced by war activ ities and if  the 
Mediterranean route remains closed to 
British shipping.

Foreign demand for chemicals and 
related products continued very active 
in May and resulted in exports reach
ing the highest value recorded during 
the current year, according to figures 
of the Departm ent of Commerce. W hile  
demand was very wide, w ith practi
cally every country of the world except 
certain of the warring nations par
ticipating, shipm ents to countries of 
North and South America were espe
cially heavy. Total exports of chemi
cals and related products were valued 
at $22,000,000 compared w ith $19,-
350,000 in April and $14,000,000 in 
May 1939.

Exports of chemicals and related 
products during the nine months fol
lowing the outbreak of hostilities in 
Europe, from September 1939 to May 
1940, were valued a t $189,350,000 com
pared w ith $124,000,000 in the cor
responding months of 1938-39, a gain of 
50 per cent, indicating that exports of 
such products during the current year 
may reach a quarter of a billion dol
lars.

Practically  every item  entering into 
the chemical and related product ex
port lis t  was in keen demand in May, 
particularly coal-tar dyes, medicináis, 
chemical specialties, industrial chemi
cals and sulphur of all kinds. Exports 
of fertilizers continued to lag and 
shipments of naval stores, paints and 
paint m aterial were approxim ately the 
same as in M ay 1939.

Exports of coal-tar products, includ
ing dyes, were valued a t $3,318,000 in 
May against $1,088,000 in the cor
responding month of 1939. In this 
group, shipm ents of colors, dyes, stains, 
etc., increased in quantity from 1,224,- 
000 to 2,338,400 lb. and in value from 
$470,000 to $1,315,500.

M edicináis and pharm aceuticals con
tinued in active demand, particularly 
from countries of Latin America where 
stocks of German m edicináis are said 
to be running low.

CH EM  & M ET.

W eighted Index of Prices for

OILS & FATS
B a se  =  100 fo r  1937

T h is  m on th  ......................................  "2.37
L a st  m on th  .....................................   73.36
Ju ly , 1939   70.33
J u ly , 1938 ......................................... 76.11

T a llo w  an d  so m e o f  th e  o ils  so ld  
a t  h ig h er  p r ice s  to w a rd  th e  c lo se  bu t 
e a r lier  r ed u ctio n s  in price  w e r e  n o t  
fu lly  m a d e  up and  th e  w e ig h ted  in 
d ex  n u m b er co n tin u ed  to  d ec lin e . 
T h e p o s itio n  o f  c h in a  w ood  o il h a s  
b ecom e m ore co m p lica ted  w ith  sh ip 
m e n ts  u n certa in .

CHEM. & MET.’s flow sheets have 
come to be something more than a re
print booklet. True, many of the flow 
sheets were taken from or based on 
articles published in Chem. & Met. 
during the past 10 years. But the sim
ilarity stops there.

The current edition comprises 128 
pages of process information espe
cially prepared by Chem. & Met. edi
tors and contributors for handy 
reference use. Each of the 120 flow 
diagrams is reproduced to 10-in. width 
on 8% xll in. page, printed one side 
only. This provides a blank page 
facing each flow sheet, allowing plenty 
of room for notes and clippings on 
production, prices, materials of con
struction and other data.

A patented binding allows the pages 
to open flat, and a heavy brown cover 
insures durability.

Statistical data on the process in
dustries and a classification of the unit

operations are included in addition to 
the two-page classified index.

Twenty-one completely new flow 
sheets are included in this edition as 
well as several completely revised 
diagrams. Among the new ones are:

A cetic  Anhydride from  A cetaldcliyde  
Potassium  Chloride (T roim  process) 
M agnesium  Products from  Sea W ater  
M agnesium P rodu cts from  B ittern s  
China .Clay B encflciation  
Raw  Cane Sugar  
Sorbitol and M annltol 
M olding Compound (Soybean)
M olding Compound (U rea-form aldehyde) 
S yn th etic  Phenol 
G asoline by A lkylatlon  
Sodium C hlorate

We think we have ordered enough 
copies to satisfy everyones’ require
ments; however, advance demand has 
been extraordinarily great so we sug
gest you write for your copy today.

P rice ...........................................$1.25

(R eduction for q u an tities  over 10)

Address Editorial Department 

CHEMICAL & METALLURGICAL ENGINEERING  

330 West 42d St., New York, N. Y.
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AMERICAN '°>r° CRUSHERS

AMERICAN PULVERIZER CO.
1219 MACKLIND AVE. •  ST. LO UIS, MO.

"A GOOD CAPITAL INVESTMENT
say USERS...

Here's why:
•  low power con

sumption
•  low maintenance
•  w ide o p e r a t in g  

range
•  uniform product 

w ith  m inim um  
fines

O rig inal features embodied in the A M E R IC A N  R O L L IN G  R IN G  
C R U S H E R S  make them outstanding crushers for all kinds o f chemical raw 
m aterials. S im plicity o f construction and operation, accessib ility of all 
parts, and flexib ility on the job give real economy in operation. Tell us 
what you want to grind and we will show you how A M E R IC A N  
C R U S H E R S  will work to your advantage. Ask for descriptive literature 
on the type of equipment best suited to your needs. Make use o f our 
testing plant which is maintained for prospective users of our equipment.

.JU ST P U B L I S H E D - N E W  2 n d  E D IT IO N
Discusses present-day methods of:
•  ELECTROCHEMICAL ANALYSIS
•  ELECTROPLATING A N D  ELECTROFORM ING
•  ELECTROREFINING
•  ELECTRO W INNING
•  ELECTROLYSIS
•  ELECTROTIIERMICS

Industrial E lectrochemistry
C O N T E N T S

1. Scope of th e  E lec tro ch em ica l
In d u s tr ie s

2. E lec tr ic a l U n its  a n d  F a r a 
d a y ’s L aw s

3. E lec tro ly tic  D issoc ia tion  a n d
C onductance

4. E lec tro m o tiv e  F o rce  a n d  E n 
e rg y  R ela tio n s

5. E lec tro ly s is  a n d  P o la riza tio n
6. E lec tro c h e m ic a l A nalysis
7. E lec tro ly tic  R ed u c tio n  an d

O xida tion
8. C orrosion
9. Colloid E lec tro c h e m is try

10. P r im a ry  Cells
11. S econdary  Cells
12. R ec tifiers  a n d  L ig h tn in g  A r

re s te r s
13. M eta l D eposition  a n d  Solution
14. E le c tro p la tin g  a n d  E le c tro 

fo rm ing
15. E lec tro re f ln in g  o f M eta ls
16. E lec tro  w inn ing  of M etals
17. E lec tro ly s is  of A lka li H a lides
18. H ydrogen  an d  Oxygen
19. E lec tro ly s is  o f F u sed  S a lts
20. E lec tro th e rm ic s  in G eneral
21. E lec tr ic  F u rn ac e s  fo r  M eta l 
t M elting
22. M eta llic  E le c tro th e rm a l P ro d 

u c ts
23. C alcium  C arb ide  a n d  C yana-

m ide
24. N o n -m e ta llic  E le c tro th e rm a l

P ro d u c ts
25. E lec tr ic a l D isch a rg es  In G ases
26. E lec tro n ic s
27. M ate ria ls  o f C onstruction
28. P o w e r G en era tio n  a n d  E co 

nom ics
A p p en d ix . E lec tro ch em ic a l E q u iv 

a le n ts

B y C. L. M antell, Consulting Chem ical Engineer,
N ew  Y o rk , C hem ical E ng ineering  S eries. G56 p a g es .
6 x  9 , i l lu s t r a te d ............................................................. $5.50

ENGINEERS and chemists will find this a compre
hensive treatment of industrial electrochemistry 

emphasizing the technological importance of electro
chemical processes and stressing their practical 
aspects.

T ho rough— Authoritative
Covers theory, types of processes, their applications and 
products, equipment and methods in each, and presents 
much technical and operating data gathered in the field and 
checked by noted authorities.

Up-to-the-minute
Planned to meet the need for a broad, modern treatment of 
the subject from the engineering viewpoint, the book gives 
considerable attention to advanced plant practices, arrange
ments and details of operation.

JO Days1 Free Examination— Mail Coupon

; M cGRAW -HILL BOOK CO., Inc., 330W est 42nd St., N .Y .
■ Send me Mantell's Industrial Electrochemistry for 10 days* ex-
■ amination on approval. In 10 days I will send $5.50, plus few 
B cents postage, or return book postpaid. (We pay postage on
■ orders accompanied by remittance.)
■
■ Name ..........................................................................................................
■
2 Address .......................................................................................................
J City and State...........................................................................................
'  Position .................................................................................... .................
■
■ Companv ........................................................................................m . 7-40
!  (B ooks s e n t  on  a p p ro v a l in  U . S . a n d  C a n a d a  o n ly .)

SIMPLEX  
M E T E R S
THE UTM OST  IN A C C U R A C Y

" T H E  accuracy of plant flow 

metering equipment is of prime 

importance if  economical opera

tion of all functions is to be ob

tained. Hand in hand with these 

requirements, however, must go 

low maintenance costs and sim

p licity of testing methods.

Simplex flowmeters combine in 

their design these functions. Let 

Simplex instruments aid you in 

solving your flow measuring and 

control problems.

W rite for Data

SIMPLEX
VALVE & METER CO.

¿8th and Upland Streets

PHILADELPHIA, PA.
D istrict Offices in Principal C itie s
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I N D U S T R I A L  C H E M I C A L S

Acetone, drums, l b ......................
Acid, acetic, 28% , bbl., cw t----

Glacial 99% , drum s................
U. S. P . reagent........................
Boric, bbl., to n ..........................
Citric, kegs, l b ..........................
Formic, cbys., lb.......................
Gallic, tech., Dbl., lb ...............
Hydrofluoric 30% drum s, lb . 
Lactic, 44% , tech., light, bbl., 
M uriatic, 18°, tanks, c w t. . . .
N itric, 36°, carboys, lb ...........
Oleum, tanks, wks., ton
Oxalic, crystals, bbi., lb .........
Phosphoric, tech., c'bys., l b . .
Sulphuric, 60°, tanks, ton
Sulphuric, 66°, tanks, to n ___
Tannic, tech., bbl., lb .............
T artaric , powd., bbl., lb .........
Tungstic, Dbl., lb ......................

Alcohol, am y l.................................
From Pentane, tanks, lb ........

Alcohol, B u ty l, tan k s,lib ............
Alcohol, E thy l, 190 p ’f., bbl., gal

D enatured, 190 p roof.............
No. 1 special, bbl., gal. wks 

Alum, ammonia, lump, bbl., lb.
Potash, lump, bbl., lb ...............

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

Iron free, bg., c w t....................
Aqua ammonia, 26°, drums, l b .

tanks, lb ..
Ammonia, anhydrous, cyl., lb . .

tanks, lb 
Ammonium carbonate, powc

tech., casks, l b ......................
Sulphate, wks., cw t.................

Amylacetato tech., from pentane
tanks, l b .   ................................

Antimony Oxide, bbl., l b ...........
Arsenic, white, powd., bbl., lb
Red, powd., kegs, l b ...............

Barium carbonate, bbl., to n . . . .
Chloride, bbl., to n ....................
N itrate, casks, lb ............. : . . .

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

drums, cw t................
Borax, gran., bags, ton
Bromine, cs., lb .............................
Calcium acetate, bags.................

Arsenate, dr., lb ........................
Carbide drum s, l b ....................
Chloride, fused, dr., del., ton.

> flake, dr., del., to n .
Phosphate, bbl., lb ..................

Carbon bisulphide, drums, lb . .
Tetrachloride drums, lb .........

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

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

Sulphnte, bbl., c w t..................
Cream of ta r ta r , bbl., lb .............
D iethylene glycol, dr., l b ...........
Epsom salt, dom., tech., bbl., c\s
Ethyl acetate, drum s, lb ............
Formaldehyde, 40% , bbl., l b . . .
Furfural, tanks, lb ........................
Fusel oil, ref. drums, lb ..............
G laubers salt, bags, cw t.............
Glycerine, c.p., drums, extra, lb 
Lead:

W hite, basic carbonate, dry
casks, lb ....................................

W hite, basic sulphate, sck., lb .
Red, d ry , sck., lb ........................

Lead acetate, white crys., bbl., lb 
Lead arsenate, powd., bag, lb . . .
Lime, chem., bulk, to n ..................
Litharge, pwd., csk., lb .................
Lithopnone, bags, lb ......................
Magnesium caiD., tech., bags, lb.

C urrent Price

S0.07i-S0.0S  
2.23 -  2.48 
8 .43  -  8.C8

10.25 -10 .50
10C.00-111.00 

.20 -  .23

. 101-  .11 

.90 -  1.00 

.08 -  .08} 

.005-  .06J
1.05 - ...........

.05 -  .05*
18.50 -20 .00  

.102— .12 

.07^- .081
13.00 -
16.50 -  

.54 -  

.391- 
nom.

.56

. 101-.

.09
5.98 - .

.2 9 } -...........

.031- .04

.031- .04

1.15 -  1.40
1.60 -  1.70 

.021- .03

.02  -  . 02 *

.16 - ...........

.0 4 } - ...........

.09 -  
1.40 - .

.12

.11}-... 

.13 - . . .  

.0 3 ł-  , 

.17 -  .
52.50 -57 . 
79.00 -81 . 

.OS*- -, 

.0 3 } -  ,

2 .0 0  -
43.00 -  

.30 -
1.90 - ,  

.06}-  

.04»-
19.00 -1 
20.50

.07}-  

.05 -  

.04»- 
1.75 -  

.051- 
1.84 -

18.00 -19  
.10  -

4.60 -  4 
.3 4 1 -..  
.22  -  

1 . 8 0 - 2  
.07 - . .  
.05}- 
.09 - . .  
.16 -  
.95 -  1 
.12}-..

2.10

32

1.

06

.07 - . .  

.0 6 } - ..  

.0 7 } - ..  

.11  -  

.08}- 
8.50 

.0 6 } - ..  

.036- 

.061-

Last M onth

SO.07}-SO.08 
2.23 -  2.48 
8.43 -  8.68

10.25 -10 .50
106.00-111.00 

.20 -  .23

. 1 0 } -  . 1 1  

.90 -  1.00 

.08 -  .08} 

.06}- .06» 
1.05 -  

.05 -
18.50 

.10»- 

.07}-
13.00 -
16.50 -  

.54 -  

.371- 
nom.

.051

. 1 2

.08}

.101-. 

.09 - .  
4.54 - .

.2 9 } -...........

.03}- .04

.0 3 J- .04

1.15 -  1.40
1.C0 -  1.70 

.021- .03

.02 -  .02J

.16 - ...........

.0 4 } -...........

.09 -  .12
1.40 - - .........

.1 1 } - . . .  

.12 - . . ,  

.03 -  ,

.17 -  .
52.50 -57, 
•9.00 -81, 

.09 -  ,

.03}- ,

1.

.00  -  2 

.00 - . .  
.30 -  
.90 - . .  
.06}- 
.04 i— 
.50 -24 
.CO -25 
.07}- 
.05 -  
.04»- 
.75 - . .  
.05}- 
.84 -  1 
.00 -18  
.10  -  
.60 -  4 
.3 2 1 -..  
.22  -  
80 -  2 
07 - . .  
05}- 
09 - . .  
16 -  , 
95 -  1, 
1 2 |- . .

03}
18
50
00
10
04

.10

32*

061

.07 - . .  

.0 6 } - ..  

.0 7 } - ..  

. 1 1  -  

.08}- 

. 5 0 - . . .  

.00} . 

.036- 

.061-

Last Year

SO.05»-S0.061 
2.23 -  2 .48 
8.43 -  8.08 

10.25 -10 .50  
106.00-111.00 

. 2 0 -  .23

.10}- .11 

.70 -  

.07 -  

.06}- 
1.05 - .

.05 •

.75

.07}

.061

.051 
18.50 -20 .00  

.12 

.08}
. 101-  
.07}- 

13.00 - .  
16.50 - .  

.40 -  

.271-. 
2.35 - .

.45

. 101-  

.07 -  
4 .54 -

1.15 -  
1.30 -  

.0 2  -  

.0 2  -  
-154— 
.04}-.

.08 -  
1.40 - .

1.40
1.55

.03

. 02 }

.16

.12

.1 0 }- .10}

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

.03 -  .03}

.151- -16

.50 -57 .50  

.00 -81 .00  

.07 -  .08 

.03}- .04

.00  -  2 .1 0  

.00 -51 .00  

.30 -  .32

.65 - ...........

.061- -07 

.05 -  .06 

.50 -24 .50  

.00 -25 .00  

.07}- .08 

.05 -  .06

.04»*- .05}

.75 - ...........

.05}- .06

.67 -  1.70 

.00 -16 .00  

. 1 0 -  .16 

.25 -  4.50

.2 2  - ..................

.22 -  .23

.80 -  2.00

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

.051- -061

.09 - ...........

.12}- .14

.95 -  1.00 

.1 2 } - ...........

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

.06} -...........

.0735-.........

. 1 0 -  .11 

. 1 0 -  . 10}
8.50 - ...........

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

.04 -  .044 

.06 -  .061

The accom panying  prices refer to round 
lots in  the N ew  York 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 July 11

Methanol, 95%, tanks, gal..........
97%, tanks, gal......................

Synthetic, tanks, gal.................
Nickel salt, double, bbl., lb ...........
Orange mineral, csk., lb .................
Phosphorus, red, cases, lb ..............

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

Carbonate, 80-85%, calc, csk.,
lb ..................................................

Chlorate, powd., lb ......................
Hydroxide(c’stic potash) dr., lb.
Muriate, 80% bgs., unit.............
Nitrate, bbl., lb ............................
Permanganate, drums, lb ...........
Prussiate, yellow, casks, lb .........

Sal ammoniac, white, casks, lb . . .
Salsoda, bbL, cwt..............................
Salt cake, bulk, ton..........................
Soda ash, light, 58%. bags, con

tract, cw t....................................
Dense, bags, cw t..........................

Soda, caustic, 76%, solid, drums,
cwt...............................................

Acetate, works, bbl., lb ...............
Bicarbonate, bbl., cwt.................
Bichromate, casks, lb ..................
Bisulphate, bulk, ton ..................
Bisulphite, bbl., lb .......................
Chlorate, kegs, lb .........................
Cyanide, cases, dom., lb .............
Fluoride, bbl., lb ..........................
Hyposulphite, bbl., cw t..............
Metasilicate, bbl., cw t................
Nitrate, bulk, cw t........................
Nitrite, casks, l b . ........................
Phosphate, tribasic, bags, lb . . .
Prussiate, yel. drums, Id ............
Silicate (40° dr.) wks., cwt........
Sulphide, fused, 60-62%, dr., lb.
Sulphite, crys., bbl., lb ...............

Sulphur, crude at mine, bulk, ton.
Chloride, dr., lb ............................
Dioxide, cyl., lb ............................
Flour, bag, cw t.............................

Tin Oxide, bbl., lb ............................
Crystals, bbl., lb ...........................

Zinc, chloride, gran., bbl., lb .........
Carbonate, b b l, lb ......................
Cyanide, dr., lb ............. ..............
Dust, bbl., lb .................................
Zinc oxide, lead free, bag., l b . . .
5% lead sulphate, bags, lb ........
Sulphate, bbl., cw t......................

C urrent Price Last M onth Last Year

.29 - ........... .29 - ........... .31 - .........

.30 - ........... .30 - ........... .32 - .........

.30 - ...........

. 1 3 -  .13}

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

.40 -  .42 

. 1 8 -  .25 

.081- .09

.06}- .07 

. 1 0 -  .12 

.07 -  .071 

.531 -...........

.30 - ........... .33 - ...........

.13 -  .13}

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

.40 -  .42 

.18 -  .25 

.081- .09

.06}- .07 

. 1 0 -  .12 

.07 -  .071 

.5 3 4 -...........

. 1 3 -  .13}

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

.40 -  .42 

.18 -  .25 

.081— .09

.06}- .07 

.0 9 1 -,.■ , 

.07 -  .071 

.5 3 } -...........
.054- .06 
.18}- .19 
. 1 5 -  .16 
.05 -  .06 

1.00 -  1.05 
23.00 - ...........

.054- .06 

.18}- .19 

. 1 5 -  .16 

.05 -  .06 
1 .00  -  1.05 

23 .00 - ...........

.054- .06 

.18}- .19 

. 1 4 -  .15 

.05 -  .05} 
1.00 -  1.05 

13.00 -15 .00

1.05 - ...........1.05 - ........... 1 .05 - ...........
1.10 - ........... 1.10 . . . . . . . 1.10 - ...........

2.30 -  3 .00 
.04 -  .05 

1.70 -  2 .00 
.061- .07 

16.00 -17 .00  
.03 -  .04 
.061- .06} 
. 1 4 -  .15 
.07 -  .08 

2.40 -  2.50 
2.35 -  2.40
1.45 - ...........

.061- .07 
2.25 - ...........

2 .30  -  3 .00  
.04 -  .05 

1.70 -  2.00 
.061- .07 

15.00 -1 6 .0 0  
.03 -  .04 
.061- .06} 
.14 -  .15 
.07 -  .08 

2 .40  -  2 .50  
2 .35  -  2.40
1.45 - ...........

.061- .07 
2 .2 5  - ...........

2.30 -  3.00 
.04 -  .05 

1.70 -  2.00 
.061- .07 

15.00 -16 .00  
.031- .04 
.061- .06} 
.14 -  .15 
.07}- .08 

2 .40  -  2.50 
2 .20  -  3.20
1.45 - ...........

.061- .07 
2.10 - . . .

.10}- .11 

.80 -  .85 

.021- .03} 

.021- .021 
10.00 - ...........

.10}- .11 

.80 -  .85 

.021- .03 

.021- .02} 
16.00 - ...........

.09}- .10 

.80 -  .85 

.021- .03 

.021- .02} 
18.00 - ...........

.03 -  .04 

.07 -  .08 
1.60 -  3 .00  

.51 - ...........

.03 -  .04 

.07 -  .08 
1 .60 -  3 .00  

.51 - ...........

.03 -  .04 

.07 -  .07} 
1.60 -  3 .00 

.52 - ...........
.3 9 } -........... .4 1 } -........... .38 - ...........
.05 -  .06 
.14 -  .15 
.33 -  .35 
.0 8 1 -...........

.05 -  .06 

. 1 4 -  .15 

.33 -  .35 

.0 7 1 -...........

.05 -  .06 

.14 -  .15 

.33 -  .35 

.0 6 } -...........
io o l - ........... .0 6 1 -........... .0 6 } -...........
.0 6 1 -...........

3 .05  -  3 .25
.0 6 } - ........... .0 6 1 -...........

2 .75 -  3 .00 2.75 -  3 .00

O I L S  A N D  F A T S

Castor oil, 3 bbl., lb ........................
Chinawood oil, bbl., lb ...................
Coconut oil, Ceylon, tank, N . Y.,

lb ................................................V  •
Corn oil crude, tanks (f. o. b. mill),

Cottonseed oil, crude (f. o .b .m ill),
tanks, lb ..........................................

Linseed oil, raw car lots, bbl., l b . .
Palm, casks, lb ...................... . .........
Peanut oil, crude, tanks (mill), lb.
Rapeseed oil, refined, bbl., gal----
Soya bean, tank, lb ...........................
Sulphur (olive foots), bbl., lb -----
Cod, Newfoundland, bbl., g a l-----
Menhaden, light pressed, bbl., lb . 

Crude, tanks (f. o. b. factory),
ga l................................................

Grease, yellow, loose, lb .................
Oleo stearine, lb ................................
Oleo oil, No. 1 ............... ...................
Red oil, distilled, d.p. bbl., lb . . . .  
Tallow extra, loose, lb .....................

C urrent Price L ast M onth L ast Year

SO.11}-S0.12 S 0 .l l i-S 0 .1 2 $0.081-50.10
.25 - ........... .24 - ........... .22 - .........

.0 3 1 -........... .03 - ........... .03 - .........

.0 5 } -........... .0 5 } - ........... .05*—.........

.0 5 1 -........... .0 5 1 - ........... .0 5 1 - .........

.0 9 4 -........... .10 - ........... .0 9 1 -.........

.0 4 -1 ........... .0 4 4 -........... .0 3 1 -.........

.0 5 } -........... .0 5 1 -........... .0 5 1 -.........
1.05 - ........... 1.05 - ........... .80 - .........

.0 4 1 - ........... .0 1 J - ....... •04J - .........

.09 - ........... .0 8 5 -........... .0 6 } -.........
nom .............. nom .............. .32 - .........
.0 7 1 -........... .0 7 3 -........... .0 6 4 -.........

.33 - ........... .33 - ........... .26 - .........

.04 - ........... .0 3 Î - ....... .0 4 1 -.........

.00  - ....... .0 5 } -........... .06 - .........

.O ü i- ........... .0 6 1 -........... .0<>»-.........

. o o f - . . . . . . . .08  - ........... .0 7 1 -.........
■ 04S-........... .0 4 1 -........... .0 4 » -.........
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Chem. & Met/s Weighted Price Indexes
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A LL  COMMODITIES
BUREAU OF LABOR STATISTICS

1700'

1940'
— r i

1939
— ——
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NON-FERROUS METALS
ENGINEERING AND MINING JOURNAL INDEXES

1939 y -
"

----- J — ------
- - r

1936"

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

C o a l - T a r  P r o d u c t s M i s c e l l a n e o u s

Alpha-napthol, crude bbl., lb . . . .  
Alpha-naphthylamine, bbl., lb . . .
Aniline oil, drums, extra, lb .........
Aniline, salts, bbl., lb .....................
Benzaldehvde, U.S.P., dr., l b . . .
Benzidine base, bbl., lb .................
Benzoic acid{ U.S.P., kgs., lb . . . .  
Benzyl chloride, tech., dr., lb . . . 
Benzol, 90%, tanks, works, ga l.. 
Beta-napthol, tech., drums, lb . . .
Cresolj U.S.P., dr., lb ....................
Cresylic acid, dr., wks., g a l .........
Dietnylamline, dr., lb ....................
Dinitrophenol, bbl., lb ...................
Dinitrotoluenol, bbl., lb ...............
Dip oil, 15%, dr., ga l.....................
Diphenylamine, bbl., lb ................
H-acid, bbl., lb .................................
Naphthalene, flake, bbl., lb .........
Nitrobenzene, dr., lb   .........
Para-nitraniline, bbl., lb .................
Phenol, U.S.P.. drums lb . . . . . . . .
Picric acid, bbl., lb .........................
Pyridine, dr., ga l.............................
Resorcinol, tech., kegs, lb .............
Salicylic acid, tech., bbl., lb ........
Solvent naptha, w.w., tanks, gal.
Tolidine, bbl., lb .............................
Toluene, drums, works, ga l.........
Xylene, com, tanks, ga l................

Current Price Last Month Last Year

50.52 -5 0 .5 5 50.52 -5 0 .5 5 $0.52 -50 .55
.32 - .34 .32 - 34 .32 - 34
.15 - .16 .15 - 16 .15 - 16
22 - .24 .22 - 24 .22 - 24

.85 - .95 .85 - 95 .85 - 95

.70 - .75 .70 - 75 1o

75
.54 - .56 .54 - 56 .54 - 56
.23 - .25 .23 - .25 .23 - 25
.15 - . .16 - .18 .16 - 18
.23 - .24 .23 - 24 .23 - 24
.09*- .10 .09J- .10 .10 - .11
.58 - .60 .58 - .60 .69 - .71
.40 - .45 .40 - .45 .40 - .45
.23 - .25 .23 - .25 .23 - .25
-15J- .16 .15*- .16 .15 - .16
.23 - .25 .23 - .25 .23 - .25
.25 - .27 .32 - .36 .32 - .36
.45 - .50 .45 - .55 .50 - .55
.07 - .071 .061- .07 .05J- .06
.08 - .09 .08 - .09 .08 - .09
.47 - .49 .47 - .49 .47 - .49
.13 - .13 - . . • • • « .1 4 1 - ..
.35 - .40 .35 - .40 .35 - .40

1.70 - 1.80 1 . 7 0 - 1 .80 1 . 5 5 - 1 .60
.75 - .80 .75 - .80 .75 - .80
.33 - .40 .33 - .40 .33 - .40
.27 - .27 - . . .26 - . .
.86 - .88 .86 - .88 .86 - .88
.30 - .30 . .27
.26  - .27 - ........... .26 - ...........

Barytes, grd., white, bbl., to n .. . .
Casein, tech., bbl., lb .......................
China clay, dom., f.o.b. mine, ton. 
D iy  colors

Carbon gas, black (wks.), lb . . .
Prussian blue, bbl., lb .................
Ultramarine blue, bbl., lb ..........
Chrome green, bbl., lb ................
Carmine red, tins, lb ...................
Para toner, lb .................................
Vermilion, English, bbl., lb . . . .  
Chrome yellow, C.P., bbl., l b . . 

Feldspar, No. 1 (f.o.b. N.C.), ton . 
Graphite, Ceylon, lump, bbl., l b . .
Gum copal Congo, bags, lb ............

Manila, bags, lb ............................
Damar, Batavia, eases, lb .........
Kauri, cases, l b ............................

Kieselguhr (f.o.b. N .Y .), ton.........
Magnesite, calc, to n .........................
Pumice stone, lump, bbl., lb .........

Imported, casks, lb ......................
Rosin, H„ bbl  ........................
Turpentine, ga l..................................
Shellac, orange, fine, bags, lb ........

Bleached, bonedry, bags, l b . . . .
T. N . Bags, lb ...............................

Soapstone (f.o.b. Vfc.), bags, to n .. 
Talc. 200 mesh (f.o.b. Vt.), to n .. .

300 mesh (f.o.b. Ga.), to n .........
225 mesh (f.o.b. N .Y .), t o n .. . .

*22.00-525.00  
.12 -  .13

8 .00  - 20.00

Current Price

$22.00-525.00  
.13 -  .14

8.00  - 20.00

.028 - . 

.36 -  . 

.11  -  . .21*- . 
4.85  -  5. 

.75 -  .
n om ... . ,  
.14*- .

6 .50  -  7. 
.06 -  . 
.08 -  . 
.09 -  , 
.10  -  , 
.18  -  ,

50.00 -55,
50.00 - . . .  

.05 -  . 

.03 -  .
4 .65

.3 2 * - .. ,

.26

.25

.14
10 .00  -1 2  
8 .00  -  8 ,
7 .50  -10, 

13.75

30
37
26
30
00
80

Ü5*
50
06*
30
15
22
60
00

m
04

Last Month

.028- . 

.36 -  .

.11  -  . 

.028 - . 
4.85  -  5. 

.75 -  . 
nom .... 
.14*- .

6 .50  -  7. 
.06 -  . 
.08 -  . 
.09 -  . 
.10  -  . 
.18 -  .

50.00 -55 .
50.00 - . . .  

.05 -  .
♦ .03  -  .
5 .50  - . . .  

.32 - . . .  

.27 - . . .  

.25  - . . .  

.1 3 * - . . .
10.00 - 12 , 
8.00  -  8 ,
7 .50 -10 . 

13.75 - . . .

Last Year

522.00-525.00  
. 0 8 -  .11

8 .0 0  - 20 .00

.02* - .30 

.36 -  .37

. 1 0 -  .26 

.21 -  .27
4 .00 -  4.40  

.75 -  .80
1.57 -  1.58  

.141- -15*
6 .50 -  7 .50  

.06 -  .06* 

.06 -  .30

. 0 9 -  .14

.08 -  .24

.18*- .60
50.00 -55 .00
50.00 - ...........

.05 -  .07 

.03 -  .04
6.35 - ...........

.30 - ...........

.19 - ...........

.18 - ...........

.10  - ................
10.00  - 12.00
8.00  -  8.50
7.50  -11 .00

13.75 - ...........

T h e  W h i t e  T a r  Co. o f  N e w  J e r s e y ,  I n c . ,  
K e a rn y , N .  J., h a s  a w a rd e d  to  K op p ers  
Co. a  c o n tr a c t  fo r  th e  d e s ig n  a n d  erec tio n  
o f a  n a p h th a len e  re fin in g  p la n t  to  r ep la ce  
u n its  b u rn ed  so m e  tim e  a g o .

C h e m i s t  A d v i s o r y  C o u n c i l ,  I n c . ,  N e w  
Y o r k ,  h a s  m o v e d  i t s  o f f ic e  f r o m  300 M a d i 
so n  A v e .  to  60 E a s t  4 2 d  St.

G l y c o  P r o d u c t s  Co., N e w  Y ork, h a s  
m oved  its  office in  P h ila d e lp h ia  to  36 
K e n ilw o r th  S t. L eo n a rd  S . L e v i t t  is  in 
ch arge.

T h e  F l u o r  C o r p . ,  L t d . ,  L o s  A n g e le s , is  
e re c tin g  a  n e w  p la n t and  office b u ild in g  
on a  1 2 -acre  s ite  a t  2500 S o u th  A tla n t ic  
B lv d .

A m e r i c a n  C y a n a m i d  C h e m i c a l  C o r p . ,  
N ew  Y ork, h a s  acq u ired  a n  e x c lu s iv e  l i 
c en se  u n der a ll  B o n n et, In c . p a ten ts , su b -

Industrial Notes

j e c t  to  e x is t in g  o u ts ta n d in g  lic e n se s , to 
g e th e r  w ith  th a t p a r t o f  th e  B en n e tt, In c . 
b u sin ess  r e la tin g  to  th e  m a n u fa c tu r e  an d  
s a le  o f s ize s .

E l a s t i c  S t o p  N u t  C o r p . ,  E l i z a b e t h ,  
N .  J ., h a s  m o v e d  i t s  o f f i c e s  a n d  t r a n s f e r r e d  
i t s  m a n u f a c t u r i n g  e q u i p m e n t  t o  i t s  n e w  
p l a n t  a t  2332 V a u x h a l l  R o a d ,  U n i o n ,  N .  J.

' M a r i n e  C h e m i c a l s  Co., L t d . ,  S o u th  S a n -  
F r a n c isc o , h a s  c h a n g e d  its  co rp o ra te  n am e  
to  M arin e  M a g n esiu m  P r o d u cts  Corp.

E a s t e r n  G a s  a n d  F u e l  A s s o c i a t e s , 
E v e r e t t ,  M a s s .  i s  c o m p l e t i n g  a  p l a n t  f o r  
t h e  m a n u f a c t u r e  o f  a m m o n i u m  t h l o c y a n a t e  
c y s t a l s .  T h e  p l a n t  e v e n t u a l l y  w i l l  h a v e  
a n  a n n u a l  c a p a c i t y  o f  1 ,8 0 0  t o n s  a  y e a r .

G r e e n e ,  T w e e d  & Co., N e w  Y ork, a n 
n o u n ces  th a t  W a lte r  J o sep h so n , J r . h a s

b ecom e a s so c ia te d  w ith  th e  c o m p a n y  as  
s a le s  en g in eer .

C u t l e r - H a m m e r ,  I nc.. M ilw aukee, lias 
m oved  its  office in P itts b u r g h  to  355 F ifth  
A ve. T . S . T o w le  is  In ch a r g e  o f th e  office.

W . B . C o n n o r  E n g i n e e r i n g  C o r p . ,  N ew  
Y ork, h a s  a p p o in ted  J a m e s  E .  O rr a d v er 
t is in g  m a n a g er  o f its  D o r ex  d iv isio n .

T h e  L a b o r a t o r y  o p  M i c r o c h e m i s t r y ,  
N e w  Y ork, o f  w h ich  D r. C arl T ied ck e  is 
d irector , h a s  dou bled  its  s p a c e  a n d  g r ea t ly  
in c r e a se d  its  fa c i l i t ie s  a t  366 F i f th  A ve.

C h a i n  B e l t  C o . ,  M ilw a u k ee , h a s  a p 
p o in ted  G .  B .  F la n ig a n  a s  N e w  Y ork d is 
tr ic t m a n a g er  to su cceed  W . H . Q uinn  w h o  
d ied  r e c e n tly  a f t e r  17 y e a r s  a s so c ia tio n  
w ith  th e  co m p a n y .
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MAY WE 
GIVE YOU A HAND
With some of 

your special problems?
^  One or more of the special Chem. & Met. Reports 
that have been appearing regularly during 1940 may 
give the answers to your questions. 

Order by the identifying letter g iven  below  and

Save Time!
C. Chem. & Met. Report on Plant Lighting." Reprinted from Janu

ary 1940 issue. 8-page engineering study of problem of lighting 
a s related to chem ical plants. Includes tables for minimum  
standard illum ination and fire-hazard properties of chem icals.

Price $0.25

D. "Chem. & Met. Report on Raw Materials." Reprinted from 
February 1940 issu e. 32-page study on market and economic 
factors in chem ical industry. Includes annual review  statistics 
for 1939. Illustrated with charts and graphs in color. Also in
cludes 3-page w all chart "A D ecade of Chemical Progress in 
the United States, 1929-1939."......................................... Price $0.50

E. "Chem. & Met. Report on Plant Lubrication." (Very little in 
stock.) Reprinted from March 1940 issue. 8-page engineering  
study on the fundam entals of lubrication as applied to chem ical 
process plants ......................................................................Price $0.25

F. "Chem. & Met. Report on Opportunities in the Pulp and Paper 
Industry." Reprinted from April 1940 issue. 8-page report on 
kinds of jobs ava ilab le , lines of promotion, and unsolved  
problem s of the industry..................................................Price $0.25

G. "Chem. & Met. Report on Conditioning of G ases and Air." 
Reprinted from M ay 1940 issue. 52-page report on theory, 
p rocesses and equipm ent for g a s  conditioning as applied to 
the chem ical process industries. Includes 4 large air-solvent 
psychom etric charts ...........................................................Price $0.50

H. "Chem. & Met. Report on Opportunities in the Petroleum Indus
try." Reprinted from June, 1940 issue. 8-page report on facts 
about w hat the industry has to offer to young chem ical engi
neers. It tells about the chem ical engineer's place, pay, 
o p p o rtu n itie s .......................................................................... Price $0.25

I. "Chem. & Met. Report on M echanical Power Transm ission/' 
Reprinted from July, 1940 issue. 8-page engineering report on 
pow er transm ission problem s in the process industries with 
particular em phasis on types and capabilities of equipment.

Price $0.25
•

A ddress Editorial Department 
CHEMICAL & METALLURGICAL ENGINEERING 

330 W est 42d St., N ew  York, N. Y.

■7i,r M o rr is
H y d r a u l i c  C o l u m n
News o f interest to Centrifugal Pump U sers

Pumps with a Pedigree..
More than 70 years ago, Morris pumps 
for pulpy materials were already mak
ing outstanding records in pulp and 
paper mills. A  generation ago, Morris 
abrasive-handling pumps were already 
widely used for handling slurries, 
sludges, fine and coarse abrasive ma
terials. The Morris designs of today 
have all the outstanding qualities of 
these old-time champions, plus the 
many improvements in design and 
efficiency which have been developed 
through the years. It will pay you to 
investigate Morris Pumps for your 
requirements. Bulletins on request.

Not merely "adapted to" 
but designed for  . . .

Morris has ten different types of centrifugal 
pumps for handling abrasive m aterials such 
as cement, slurry, grinding and cutting sand, 
soda ash, sludges, etc., five d ifferent types 
for handling pulpy m aterials such as paper 
stock, sewage, etc., and a standard type for 
every clear w ater serv ice . Therefore, whatever 
your pumping requirements may be, you can 
be sure of an exactly suitable Morris design—  
not merely an "ad ap ted " design. Your 
benefits are high efficiency, longer life , and 
lower maintenance expense. W rite  for bulletin 
on the M orris design for your needs.

M E M B E R

F o r  a u th o r ita t iv e  re c o m m e n d a t io n s  on 
an y  _ p u m p in g  p ro b le m , w r ite  to  
M o rr is  M a c h in e  W o rk s , B a ld w in s v il le .
N . Y .  R e p re se n ta t iv e s  in  p r in c ip a l 
c it ie s .  E xp o rt  O ff ice , 30 C h u rc h  S t . ,  
N ew  Y o rk .
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 Current Projects %
Proposed 

Work Contracts
New England............................................................. $40,000
Middle A tlantic.......................... $180,000 1,230,000
South.............................................  580,000 15,250,000
Middle W est...............................  325,000 115,000
West of Mississippi...................  2 ,025,000 880,000
Far W est......................................  40,000 ................
Canada ............................... 12,370,000 85,000

T ota l.....................................  $15,520,000 $17,000,000

-Cumulative 1910
Proposed

Work
$280,000

8.250.000
12.415.000
7.150.000

21.015.000
4.990.000

2 1.010.000

Contracts
$788,000

7.045.000  
32,085,000

2.990.000  
1G,001,000
2.008.000  

G65.000

$75,110.000 $02,24 2 ,0( )0

PROPOSED WORK

Chemical P lan t—Dow Chemical Co., 9 Main 
St., San Francisco. Calif., plans to ex
pand its  plant a t  Pittsburgh, Calif. E sti
m ated cost w ill exceed $40,000.

Chemical P lan t—R Sc n  Chemical Division 
of E. I. du Pont de Nemours & Co., B uf
falo Ave., N iagara Falls, N. Y., "will soon 
award the contract for the construction of a 
3 story, 70x115 f t. p lant a t  Niagara Falls. 
E. Kykenborn is in charge of work. E sti
mated cost w ill exceed $40,000.

Chemical P lan t—Rohm & ITans Co., 222 W est 
W ashington Sq., Philadelphia, P a., will 
soon aw ard the contract for an 8 story, 
55x75 f t. addition to its chemical plant. 
Tilden & Pepper, Lewis Tower Bldg., 
Philadelphia, Archts. Estim ated cost will 
exceed $100,000.

Cosmetics Factory—Antoine de Paris Canada, 
L td ., c /6  J . B. M esquita, 315 Jay  St., 
Brooklyn, N. Y., plans to construct a fac
tory for the m anufacture of cosmetics a t 
Toronto, Ont., Can. Estim ated  cost $50,0<>0.

Explosives P lan t—D epartm ent of National 
Defense, O ttawa, Ont., Can., contemplates 
the construction of a plant to m anufaetiire 
nitro-cellulose explosives. Estim ated cost 
$ 12,000,000 .

Factory—American Viscose Co., Nitro, W. 
Va., plans to construct an addition to its 
factory. Ballinger Co., 105 South 12th 
S t., Philadelphia, P a .t Archt. and Engr.

Factory—Canadian Johns-Manvllle Co., Ltd., 
Sun Life Bldg., M ontreal, Que., Can., 
plans to construct an addition to its fac
tory a t  Asbestos, Que. Norman F arrar, 
c /o  Owner, Engr. Estim ated cost $40,000.

Glass Factory—A. Nihon, 133 St. Paul St., 
W ., M ontreal, Que., Can., plans to remodel 
and enlarge factory building on Oulmet 
Ave., St. Laurent, Que., to be used for 
the m anufacture of glass. Estim ated cost 
$200,000.

Ink  Factory—In-Tag division of In ternational 
Chemical Corp., 3140 South Canal St., 
Chicago, 111., plans to construct a 1 story 
addition to its  factory a t  South Yellow 
Springs St. and Driscoll Ave., Sprlngfleld, 
O., for the m anufacture of fa s t drying 
rotogravure ink. E stim ated  cost $100,000.

L eather Products P lan t—Ithaca L eather 
Products Co., Turner PI., Ithaca, N. Y., 
plans to construct a plant. Estim ated 
cost including equipment $40,000.

Oil Refinery—Magnolia Petroleum Co., Beau
mont, Tex., plans generfal development, 
extensions and modernizing of refinery 
units in vicinity  of Beaumont. Estim ated 
cost $1,500,000.

Oil Refinery—E. J . Shaffer, Ilutchinson, 
Neb., plans to construct an oil refinery 
near Falls City, Neb. Estim ated cost 
$75,000.

P aper P la n t—Montag Bros., Inc., 182 M ari
e tta  St., S. W ., A tlanta, Ga.. plan to 
construct a 4 story addition to their plant. 
Robert & Co., Bona Allen Bldg., A tlanta, 
Engr. Estim ated cost will exceed $40,000.

Pigm ent P lan t—Northern P igm ent Co., Ltd., 
7 22nd St., New Toronto, Ont., Can., is 
having plans prepared by James, Proctor 
Sc Redfern, Engrs., Excelsior Life Bldg.,
Toronto, for an addition to its  plant. E s ti
m ated cost $40,000.

P lan t—E. I. du Pont de Nemours Sc Co.,
Inc., W ilmington, Del., plans to construct 
p lant buildings a t  Morgantown, W. Va. 
Estim ated cost w ill exceed $500,000.

Recycling P lan t—Carter-Cragg Oil Co., sub
sidiary of Standard Oil Co. of New Jersey 
through Carter Oil Co., Tulsa, Okla., 
P. O. Box 1540, Kort W orth, Tex., con
tem plates the construction of a recycling 
p lant in the Long Lake Field near Mar
tinez, Centerville, Tex. Estim ated cost 
$150,000.

Recycling P lan t—Paul II. P ew itt. Longview, 
Tex., plans to construct and equip a 
50,000,000 f t. recycling p lan t between 
Center and Joquin, Shelby Co., Tex. E sti
m ated cost $200,000.

Rubber Factory—General Tire Sc Rubber Co., 
170S E ast M arket S t., Akron, O., plans 
to construct a 5 story factory  addition. 
Estim ated cost between $150,000 and 
$ 200,000 .

Rubber Factory—Midland Rubber Co., 211 
A Ave., N. E., Cedar Rapids, la .,  is re 
ceiving bids for the construction of a fac
tory. Estim ated cost $40,000.

Silica B rick P lan t—Niles Fire Brick Co., 
Niles, O., plans to rebuild its  silica brick 
division plant recently destroyed by fire. 
Estim ated cost $50,000.

Starch Factory—Dominion Starch Products, 
L td., 20 B ates St., M ontreal, Que., Can., 
plans to construct a starch  factory a t 
Brockvllle, Ont. E stim ated  cost $40,000.

CONTRACTS AWARDED

Alkali P lan t—Mathieson Alkali Co.. Inc., 
BufTalo Ave., N iagara Falls, N. Y., has 
awarded the contract for 1 and 3 story, 
38x50 f t . ,  25x87 ft. and 34x70 f t. factory 
buildings to C. C. Bremer & Co., Seneca 
Ave., N iagara Falls. Estim ated cost will 
exceed $40,000.

Chemical P lan t—Shawinigan Chemicals, L td., 
7 Transmission St., Shawinigan Falls. Que., 
Can., has awarded the contract for an ad
dition to its  p lant to G rant Copping, 151 
Fourth St., Shawinigan Falls. Estim ated 
cost $40,000.

Cleaning Compound Factory—Clensel Prod
ucts, Inc., 25 Broadway, New York, N. Y. 
has awarded the contract for a 1 story, 
1)0x275 f t. factory a t  7025 W est 60th PL, 
Chicago, 111., to Clearing Industria l Dis
tr ic t, 6455 South Central Ave., Chicago. 
E stim ated cost $75,000.

Coke Factory—Philadelphia Coke Co., Rich
mond S t., Philadelphia, P a., has awarded 
the contract for reconstructing its  factory 
to Hoppers Co., Ivoppers Bldg., P ittsburgh, 
Pa. Estim ated cost $40,000.

Cotton Oil P lan t—Buckeye Cotton Oil Co.. 
c /o  R. B. Scheer, Supt., Floyd and K 
Sts., Louisville, Ky., has awarded the 
contract for a 3 story, 30x04 ft. prepara
tion building, G story, 30x47 ft. extraction 
building, 1 story, 64x120 f t. warehouse, 
to Sullivan & Cozart, 314 Armory PL, 
Louisville. Estim ated cost $75,000.

Cottonseed Oil Mill—Sw ift *  Co., 4115 South 
Packers St., Chicago, 111., has awarded 
the contract for construction and comple
tion of an eight-press mill capable of 
crushing from 15- to 18,000 tons cotton
seed per year, a t  Portagevllle, Mo., to 
Muskogee Iron Works, Inc., Muskogee, 
Okla. Estim ated cost Including equipment 
$40,000.

Factory—American Decalcomnla Co.. Inc., 
43U6 W est 5th Ave., Chicago, 111., has 
awarded the contract for a 1 story, 49x120 
ft. factory to Cohen Sc W einstein, 4957 
W est W ashington S t., Chicago. Estim ated 
cost $40,000.

Factory—E. R. Squibb Sc Sons Co., 25 Colum
bia H eights, Brooklyn, N. Y., has awarded 
the contract for a 12 story, 84x111 ft. 
w ith  G story, G2xS4 ft. wing addition to 
its  plant to Turner Construction Co., 420 
Lexington Ave., New York, N. Y. E sti
mated cost $G00,000.

Fertilizer P lan t—Canadian Industries, L td ., 
1135 Beaver H all Ilill, M ontreal, Que., 
Can., has awarded the contract for a 
1 story. 90x182 f t. addition to its  plant 
a t H alifax, N. S., to Brookfield Construc
tion Co., 109 Hollis S t., H alifax. E sti
mated cost $45,000.

Gas P lan ts—Boston Consolidated Gas Co., 
Boston, Mass., has awarded the  contract 
for the construction of modern equipment 
for purification of m anufactured gas for 
Its p lant a t  E verett, M ass., to Koppers 
Co., Koppers Bldg., P ittsburgh . Project 
w ill include Thylox p lant for the removal 
of su lfur and a p lant for the  removal of 
gum.

Glass Factory—Brockway Glass Co., R. L. 
W arren, Pres., Beadle Bldg., Brock way, 
Pa., has awarded the  substructure con
tra c t for 1 and 3 story, 110x622 f t . ,  glass 
factory to J . C. Yenter, Commerce Bldg., 
Tyrone, P a .; s truc tu ra l steel, etc., to 
G ulbert Steel Co., 1716 Youghiogheny 
Ave., P ittsburgh. Estim ated cost $500,000.

Gun Powder Factory—Tennessee Powder Co., 
Memphis, Tenn., w ill construct a factory 
w ith  local labor under supervision of 
E. I. du Pont de Nemours & Co., Du Pont 
Bldg., W ilmington, Del. II. Eaton, Du 
Pont executive, Memphis Hotel, Memphis,
will be engineer In charge. Estim ated 
eoJt $15,000,000.

Oil Refinery—Texas Co., c /o  D. Creswell, 
Refining Dept., 135 E nst 42nd S t., New 
York, N. Y., has awarded the contract for 
a furforal plant for purification of lubri
cating, oils, etc., a t  Port A rthur, Tex., 
to Lummus Co.. 420 Lexington Ave., New 
York, N. Y. Estim ated  cost $800,000.

Paper P lan t—Costania Paper Co., Johnson-
burg, Pa., w ill a lte r and remodel its 
plant. Work will be done by separate 
contracts under supervision of T. K. Hen- 
dryx, Arclit., 165 In te rs ta te  Pkw ay.,
Bradford, Pa. Estim ated  cost $50,000.

Pharm acal W arehouse—York Pharm acal Co., 
4957 Fyler Ave., St. Louis, Mo., w ill con
struc t a 1 story, 100x176 f t. addition to 
its  warehouse. Work w ill be done on
sub-contracts basis. Estim ated cost $40,000.

Rubber Mill—Goodyear Tire Sc Rubber Co., 
1144 E ast M arket St., Gadsen, Ala., has 
awarded the contract for a 1 story, 100x560 
ft. addition to its  mill to A. K. Adams & 
Co.. 542 Plum St.. N. W ., A tlan ta , Ga. 
Estim ated cost $175,000.
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