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M A N  P O W E R  FOR M U N I T I O N S
HO W ILL operate the m any explosives plants 

and otlier m unitions works th a t are included 
in the national defense program ? W here will they 
get the chemists and engineers needed for produc
tion and inspection? In  the event th a t the Burke- 
W adsworth bill for compulsory m ilitary  service 
should be enacted, will there be adequate provisions 
for exempting technical men if presently employed 
in “ essential”  industries? Who is going to define 
such classifications and when?

These are questions being seriously asked by 
chemical engineers in m any industries. They recall 
only too well the mistakes th a t were made in 
1917-18. B u t they also realize th a t the present per
sonnel situation in this country  m ay be vastly d if
ferent. The chemical profession has grown so tre 
m endously th a t today the government has a much 
g reater supply  of technical men — both employed 
and unemployed — from  which to draw  its require
ments. M any of these men had some experience in  
the W orld W ar or have since been concerned with 
p lan t operations closely related to the production 
of chemical munitions. I t  is only n a tu ra l th a t they 
should w ant to know when and how their services 
can best be used.

Ju d g in g  from  reports in the technical press of 
both E ngland  and  Canada, advanced p lanning for 
chemical personnel has not worked out as effec
tively as was anticipated. The editor of T he I n 
d ustr ia l C hem ist (London) has complained th a t red 
tape in the Civil Service has bogged down the Office 
of the C entral R egistrar and th a t m any chemists 
and engineers are still available for government 
service despite th a t Office’s widely advertised short
age of technologists. The editor of C anadian  
C hem istry  and Process In d u str ie s  sees no reason, 
for fu rth e r re s tra in t on the p art of those chemists 
and engineers who wish to join the armed forces of 
the Dominion. These men have grown tired  of 
w aiting for civilian jobs from their V oluntary 
Technical R egistration Service Bureau, even though 
they know th a t the largest p lan t expansion p ro
gram  in the history of Canadian chemical industry

is ju s t now under construction and operation.
I f  we are to avoid m isunderstandings and disap

pointments in this country, it is time th a t we started  
to study this problem realistically. W e should have 
as soon as possible an advanced analysis of the 
chemical man-power required for national defense 
operations and in essential civilian industries. 
Simultaneously, we should make an inventory of 
our profession to know the num ber of chemists and 
chemical engineers now employed in the different 
industries and services. A special file should be 
compiled for those men with previous experience 
in the m anufacture of m ilitary  explosives or of the 
basic chemicals needed in the m unitions program. 
Then and then only will we be in a position to 
advise the government on the necessity for tran s
fe rring  technical men into more essential work or 
for providing d ra ft exemptions for those whose 
present jobs are in  connection w ith the defense 
operations.

Sooner or la ter th is program  is also going to 
involve the setting up of additional tra in in g  courses 
for chemical p lan t operators and inspectors. Older 
men who have been out of the industry  for a long 
time will not find i t  easy to recover their old skills 
and read just themselves to new processes and  equip
ment. Younger men coming up in  the ranks or 
entering from  other industries m i l  require in ten
sive train ing  before they can ca rry  even m inor 
responsibilities in  chemical plants.

Summing u p : I t  looks as though we m ay soon 
have a chemical personnel problem  on our hands. 
We haven’t  much inform ation to go on so our first 
job is to find out how m any technically tra ined  men 
are going to be needed and how m any w e’ve got 
on hand to fill the bill. I f  shortages in  any lines 
are imminent (inspectors, fo r example) we should 
provide adequate tra in in g  courses in  our industries 
or in  the  universities. Our job is  to help in  p u ttin g  
the righ t men in  the rig h t places in the civilian as 
well as the uniform ed arms of defense. I t  is not 
going to be easy as English and Canadian experi- 
enee shows only too well.



ERSATZ—AMERICAN STYLE

To s u p p l y  the huge quantities of ammonia needed 
for the m anufacture of TNT and smokeless powder 
is a problem th a t has dem onstrated the remarkable 
flexibility of the Am erican chemical process indus
tries. Among other things it has proved th a t 
whiskey can be used to make explosives. Here is 
what is happening:

More ammonia can quite readily be made by 
transferring  present methanol synthesis un its fi’om 
their regular jobs to th a t of m aking ammonia. 
That a t first seemed to th reaten  a serious shortage 
of methanol. Should such shortage actually  ap
pear, however, the remedy will be easy. E thyl 
alcohol can be substituted, especially in the an ti
freeze field. And the alcohol production capacity 
which can most readily  be expanded is th a t con
trolled by various alcoholic beverage makers. These 
men have expressed their willingness to the govern
m ent to change over from  beverage making to in 
dustrial alcohol m anufacture if this will help in the 
defense program.

This t3rpe of substitution and interchange among 
industries explains why there is relatively little 
chance of serious shortage of m any things made by 
chemical engineers. W hen whiskey can aid in m ak
ing high explosives, certainly a great m any other 
seemingly unrelated  industries are going to be able 
to get together to insure against commodity short
ages.

RENEWED PRESSURE FOR UNIONIZATION

W h e n  t i m e s  a r e  g o o d  the labor organizer a t
tem pts to extend unionization fu rth e r into indus
try . I t  is not surprising, therefore, th a t American 
Federation of Labor often looks a t the unionizing 
possibilities of the chemical industries, and with 
envious eyes. This group of industries is reason
ably stable. A lthough the workers are well satisfied 
and well paid, they are also well able to pay  union 
dues. This means th a t the organizer is looking 
a t a most profitable group of prospects.

Ju s t  now Am erican Federation of Labor is s ta r t
ing a new effort to unionize the chemical indus
tries. The organizers know tha t the approach

FROM  AN

cannot be “ better wages”  or “ shorter hours.”  
In  both these particu lars the chemical workers 
form  one of the most favoi’ed groups in  America. 
Quite a different approach is planned. The or
ganizer will claim th a t the workers are “ entitled 
to a larger share of the income of the in d u stry .”  
A .F. of L. workers are also m aking a g reat point 
of the fact th a t the chemical industries are v ital 
to m ilitary  preparedness. The success of the union 
apparen tly  “ depends on w ar prospects.”  A nd 
there is no hesitation in high places to suggest 
th a t if the companies will not help on unionization, 
the p lan ts “ should be stru ck .”

Chemical executives are facing an  extremely 
difficult problem under present circumstances. 
There is intrinsically  no objection to organiza
tion of workers. Collective bargaining has been 
w ritten into the laws of the land, bu t there is 
very great objection to several of the unionizers’ 
policies, both those of A .F. of L. above mentioned 
and the still more vicious claims of C.I.O. That 
the organizers will undertake to s tir  dissension 
and create “ incidents”  goes w ithout saying. They 
cannot make progress by reason alone.

Probably chemical industry  has already made the 
most im portan t p reparation  to protect against 
the unw arran ted  claims of the union organizers. 
T hat preparation  has been the paym ent of good 
wages, the provision of safe and comfortable 
working conditions, and the dealing with all em
ploym ent problems with sincere man-to-man co
operation. Nevertheless, there are probably some 
definite sore spots in almost every p lan t w ith m any 
workers. I t  is the job of all executives from  the 
president to the straw  boss of a small gang to find 
and correct these places. I t  is neither safe nor 
sensible to w ait for them to be the source of fu rth e r 
difficulty, even though the organizers call this tj’-pe 
of cooperation an attem pt “ to forestall unions by 
paternalistic policies.”

Two special precautions deserve fu rth e r men
tion. In  the first place, there can not legally be 
any effort to prevent organization for collective 
bargaining. And probably such organization, when 
it represents the workers and not some remote 
group of trouble makers, is a step toward good 
business management. Secondly, the executives 
m ust arrange to protect their professional workers 
from undue pressure. W hen the college graduate
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who is, a scientist or engineer takes a regular 
operato r’s job, he is legitim ately subject both to 
any employment rules of the m anagement and to 
any reasonable approach by union organizers which 
would apply  to other operatives. B ut the young 
cadet engineer who is assigned for a short period 
in  an  operative job, merely as a m atter of tra in ing  
for executive or supervisory position, should not 
be subject to union discipline.

In telligent consideration of problems such as 
these will resu lt in a proper classification of the 
technical and scientific workers in laboratories, 
development departm ents, and subordinate adm in
istrative positions. F ortunately , the unions have 
learned th a t i t  is not to their advantage to demand 
th a t such men join the union.

The sp irit of cooperation with his workers will 
be the test of each executive’s skill in  the next 
few months, which m ay be made more than  usu
ally  difficult if the union organizers make even 
p a r t of the effort which they are hoping to exert.

UPSETTING STATUS QUO

Too m a n y  p e o p l e  seem t o  go by the motto that 
“ any change is w rong.”  U nder present circum
stances th a t is a very dangerous attitude for any 
of us to take. I t  m ay result in  serious in terrup tion  
of business.

Not every change is good of course. B ut we 
should consider seriously any proposed change 
made by responsible people even though the first 
impression m ay not be favorable. Ju s t  now that 
is more than  ordinarily  a good policy. A nd the 
buyer m ust be willing to open his m ind to sugges
tions for changing equipm ent or raw  m aterials, or 
m odifying m anufacturing  processes.

In  the effort for rap id  defense preparations, cer
tain  commodities and certain  types of equipment 
are going to be tem porarily  unavailable in norm al 
quantities for usual purposes. Certain widths and 
gages of steel plates, fo r example, are no longer 
in stock because of demands from shipbuilders. 
Purveyors of goods and sellers of m achinery will 
often discover such facts before the purchasing 
agent or the p lan t engineer. I t  is im portant, there
fore, for the man on the purchasing side of the 

. table to consider the seller’s recommendations.
And the purchaser has a certain  responsibility

for working out plans “ to do w ithou t,”  even before 
he is warned. I t  is hard  to tell where shortages 
may develop. I t  will be a good th ing to be ready 
for them even if they never occur.

WHAT PRICE TOLUOL?

U n d e r  t h e  i m p e t u s  of an “ em ergency”  m any an 
industry  has been born. W orld W ar I  was the 
emergency tha t gave b irth  to the American coal-tar 
and synthetic organic chemical industries. And in 
a sim ilar m anner W orld W ar I I  m ay be expected to 
stim ulate other chemical processes to bridge the gap 
between pilot p lan t and commercial installations.

Petroleum  refiners are th inking along such 'lines 
as they brush up on their toluol technology these 
days. They have several toluol processes in the 
p ilo t-p lant stage ready to go (see pp. 535-537), bu t 
the question of price is holding them back. O perat
ing costs for new plants would not be high but 
am ortization charges boost the cost to a prohibitive 
figure under norm al conditions. A war-time emerg
ency with its consequent demand for toluol for TNT 
m ight solve the problem nicely by allowing refiners 
to w rite off their investments in  a com paratively 
few years. Then competition w ith coke-oven tuluol 
a fte r the emergency m ight be feasible.

There are three strings attached to this proposi
tion, to w it: (1) Toluol for TNT m ust be of ex
trem ely high purity , thus requiring  costly refining;
(2 ) there is no immediate shortage of toluol and 
government demands will depend on the time of 
installation and operation of new m unitions p la n ts ;
(3 ) chances are the government does not in tend to 
pay more than  33-35 cents per gal. (present price 
28V2 cents) because all demands can probably be 
met a t such a figure by the coke-oven and ta r  
refining industries unless w ar is actually  declared.

Shell Development Co. has evidently found a solu
tion to these technologic and economic problems 
because it is now building a half million dollar p lan t 
at Houston, Texas, to make 2,000,000 gal. of toluol 
from petroleum  yearly. How soon other oil com
panies will announce the status of their researches 
in this field is a m atter of conjecture.

Our own opinion is merely tha t the toluol situa
tion will bear watching in the months to come and 
that the all-im portant question of price-wili decide 
the b irthday  of the industry.
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A Salt for
Every Use
JAMES A. LEE. M a n ag in g  Editor

Ev a p o r a t e d  salt must bo produced 
to meet definite specifications 

as to purity and crystal grain. Those 
specifications vary according to the 
use for the product. In order to 
make salt that will meet different 
specifications, it is advantageous to 
produce it by more than one process. 
The Diamond Crystal Salt Co., St. 
Clair, Mich., has the unique distinc
tion of being the only organization 
producing salt by three processes. 
Each one makes a product with dis
tinctively different characteristics. 
These processes are distinguished 
from each other by the manner in 
which the evaporation of the brine 
takes place, the method by which the 
impurities are removed, and the proc
essing equipment required.

The major impurities in the brine 
from which salt is made are calcium 
and magnesium chlorides and calcium 
sulphate. The purity and quality of 
the salt depend upon how effectively 
these impurities are removed. This 
can be accomplished either by wash
ing them from the salt after they 
have been allowed to accumulate in 
the mother liquor or by separation 
from the brine before the crystalliza
tion of the salt occurs. The latter 
can be done either by chemical pre
cipitation or, in the case of calcium 
sulphate, by direct crystallization at 
high temperatures. Chemical pre
cipitation with sodium carbonate 
eliminates the calcium and magnesium 
as carbonates, but sodium sulphate

The g ra in  of sa lt  is d e te rm in ed  b y  the m ethod  
of ev a p o ra tio n . S u rface  e v a p o ra tio n  (g ra in er) 
p ro d u c e s  a  hopper-liko  c ry s ta l;  bo iling  (vacuum  
p an ), a  cu b ica l c ry s ta l sh o w n  a t  left: a n d  f la sh  
(A lberger), a n  a g g lo m e ra te  c ry s ta l sh o w n  a b o v e . 
F ra g m en ts  of h o p p e rs  p ro d u c e  w h a t is k n o w n  to 

the  tra d e  a s  flak e  g ra in

—.....     Chem. & Met.  I N T E R P R E T A T I O N ' ----------------------------------

Here is a  rare opportunity to compare the three processes, grainer, 
vacuum pan and Alberger, for refining salt by evaporation. There 
is only one p lace in the world where the three are operated under 
one roof, the St.-Clair, Mich., plant of the Diamond Crystal Salt Co. 
This organization long ago recognized the value of chem ical engi
neers and consequently has m ade great strides in operating tech
nique, developing new  equipment and in making this plant one of 
the most m odem  in the country. The selection of proper materials 
of construction has been the subject of much experimentation that 
has led  to the adoption of the newer m etals in m any instances. It 
has been  demonstrated that w elded steel vacuum  pan bodies are 
justified by their much lower first cost over cast iron. Pans of this 
type construction have been in service for five years and the cor
rosion has been negligible to date.—Editors.



is formed at the same time and must 
be washed from the salt as it con
centrates in the mother liquor. The 
disposition of calcium sulphate by 
crystallization at a high temperature 
is the basis 011 which the Alberger 
process operates.

The grain of salt is determined by 
the method of evaporation of which 
there are three being used for brine, 
namely: surface evaporation, evapo
ration by boiling, and flash evapora
tion. Surface evaporation produces 
a hopper-like crystal ; boiling, a cubi
cal crystal ; and flash, an agglomerate 
crystal. Fragments of hoppers pro
duce what is known to the trade as 
flake grain. F or many uses of salt, 
a high specific surface (surface area 
per unit weight) is required which 
the flake and agglomerate grains pro
vide. Usually the coarser grades of 
Alberger salt are flake grains and 
the finer grades agglomerate grains. 
The cubical grain has 110 desirable 
characteristics and is produced only 
fo r use where the grain of the salt is 
not important.

The manufacture of salt by any 
method involves a majority of the 
unit operations. In each process, 
corrosion problems are present which 
must be solved not only to reduce 
costs but to prevent the contamina
tion of the salt with products of 
corrosion, Since the salt manufac
tured by Diamond Crystal is largely 
used by the food industries, care has 
to be taken to insure cleanliness.

The three salt manufacturing proc
esses used by the Diamond Crystal 
Salt Co. are grainer, vacuum pan, 
and Alberger. These processes are 
described separately. The equip
ment, materials of construction, 
method of evaporation, purification, 
and other chemical engineering op
erations of each process are dis
cussed. The flow sheets for the three 
methods may be found on pages 565 
to 568.

GRAINER PROCESS

Grainer salt is made by surface 
evaporation of brine in long, shallow 
pans. The salt is washed with brine 
which removes most of the impuri
ties. The equipment is operated to 
produce a coarser grain than is made 
by the other processes. The convey
ing and drying equipment have been 
designed so as to reduce grain break
age as fa r  as possible.

This company produces salt in six 
grainers, the dimensions of which are 
18 ft. x 150 ft. x l i  ft. The daily 
capacity of the pans is 80 tons. The 
brine is heated with submerged steam 
pipes. A scraping conveying system 
along the bottom of the pans con
tinually removes the salt from the 
grainers, elevates it to a drainboard, 
and eventually discharges the salt 
into a Monel metal launder or trough. 
The launder carries the salt to a 
slurry pump which elevates it to a 
combination washing and supply tank 
directly over the salt dryer. The

dryer consists of a top feed Oliver 
filter which both dewaters and dries 
the salt to less than 0.10 per cent 
moisture. The salt from the dryer 
falls onto a magnetic, vibrating, cool
ing conveyor. A fter cooling, it is 
passed through rollers to break up 
the lumps formed on the dryer and 
cooler. I t  is then ready for screen
ing and paeking.

The grainer feed brine contains 
impurities of calcium and magnesium 
chlorides and calcium sulphate total
ing 0.75 per cent. Most of the 
chlorides accumulate in the pan brine 
and are eventually discharged to the 
sewer when the grainers are periodi
cally cleaned. Some of these im
purities adhere to the salt but by 
washing the crystals with feed brine 
they can largely be removed. Less 
than 10 per cent of the original cal
cium and magnesium chlorides pres
ent in the feed brine appear in the 
finished salt. The ealeium sulphate, 
however, precipitates with the salt in 
very fine crystals. Because of its 
fineness, it can be washed from the 
salt. The removal of calcium sul
phate is 75 per cent effective. The 
grainer pans are made of steel, and 
in order to prevent their corrosion 
with resulting discoloration of the 
salt, the brine is kept at a pH  of 8.5 
by the addition of lime.

The crystallization of grainer salt 
is mostly on the brine surface where 
the evaporation takes place. The 
growth of crystals is the result of
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additional cubes of salt becoming at
tached to the original nuclei. As the 
small cube nucleus grows, it im
merses slightly so that additional 
growth is on the edge of the nucleus 
which is nearest the surface. The 
nucleus tends to take a rectangular 
form at the surface so that the 
crystal tends to have flat sides which 
are formed by many cubes. These 
crystals are supported near the sur
face by the surface tension of the 
brine until their increased weight or 
disturbance cause them to sink.

Washing is done in a vertical cy
lindrical tank with a cone bottom. 
The wash brine is introduced at the 
bottom and the salt at the top so 
as to obtain countercurrent washing. 
The salt is fed out of the bottom of 
the cone through a pipe to the filter. 
The flow of salt is regulated by a 
cock and orifice. Enough brine is 
added to the slurry leaving the wash 
tank to make a 25 per cent slurry.

The drying of the salt is done on 
a lop feed Oliver filter with air at 
700 deg. F. The operation of the 
drying equipment is automatic but 
the supervision of an attendant is 
required.

The salt leaving the filter is at a 
temperature of 400 deg. P . which 
is too hot to handle on the dry salt- 
conveying belt. It is therefore cooled 
on a magnetic vibrating conveyor, 
the underside of which is sprayed 
with water in order to keep the con
veying surface cool. The tempera
ture is thus reduced by conduction 
as well as by radiation and convec
tion.

VACUUM PA N  SA IT

Vacuum pan salt is made by boil
ing brine at less than atmospheric 
pressure. The salt grains produced 
are cubical. This process was de

veloped to produce an evaporated 
salt cheaply.' The purity is ac
complished by retaining in the mother 
liquor a large percentage of the im
purities and by washing.

The Diamond Crystal Salt Co. has 
one 10-ft. triple-effect evaporating 
pan. Each body contains 788—2i in.
o.d. x 5 ft. 16 gage copper tubes. The 
bodies of the evaporators are of 
welded steel construction with steel 
tube sheets and copper tubes. The 
vapor lines arc of steel. The down- 
take well area is equal to 51.7 per 
cent of the tube area. Circulation 
is increased by the use of propellers 
which are constructed of Ni-Resist.

The evaporator is usually operated 
with 2 i in. vacuum in the first elTect, 
while the temperature of the brine 
in the third effect is 108 deg. E. A 
cycle of 48 hours is used, with two 
hours out every other day for boiling 
out. Cleaning is necessary in order 
to remove the salt which accumulates 
on the walls of the evaporator. Salt
ing of the tubes is never encountered. 
A cycle of 72 hours between cleaning 
operations has been tried, but this 
practice was discontinued because it 
was difficult to maintain the purity 
of the salt during the last 24 hours.

There is no calcium sulphate scale 
formation on the tubes, and it is 
therefore possible to operate the 
evaporators at. all times at maximum 
production. Elimination of the scale 
is accomplished by controlling the 
alkalinity of the brine in the pans 
so that it is slightly alkaline to 
phenolphthalein. At this alkalinity, 
a slight deposit of a basic magnesium 
carbonate forms on the tubes which 
is largely removed during the boiling 
out.

The salt is drawn continuously 
from each evaporator in a 20 per 
cent slurry through the salt leg. The

feed brine is introduced into the bot
tom of the leg so that the salt is 
washed by the incoming brine. The 
impurities are thus washed back into 
the pan where they are allowed to 
accumulate until the boiling-out 
period. This washing system re
moves 85 per cent of the impurities 
that arc present in the original feed 
brine. When the evaporators are to 
be boiled out, part of the mother 
liquor is pumped to tanks where im
purities are allowed to settle so that 
the brine may be recovered.

The salt slurry is pumped to a top 
feed Oliver filter for dewatering and 
drying. This filter reduces the mois
ture content of the salt to 0.05 per 
cent. The drying air temperature 
is 350 deg. P. The dried salt leav
ing the filter is ready for screening 
and packing.

ALBERGER PROCESS

The Alberger process produces a 
salt with a distinctive grain and high 
purity, by an unusual method of 
evaporation. The features of the 
process can best be understood by fol
lowing the flow sheet.

An Alberger unit consists of brine 
heaters, a calcium sulphate removal 
system, flashers, and open evaporat
ing pans. The evaporation of brine 
is carried out in what might be called 
a “closed” system by circulating brine 
through the equipment continuously. 
All of the brine which enters the 
suction of the circulating pump, ex
cept about 7 per cent which is 
evaporated during the cycle, passes 
through the entire system of heaters, 
gravellers, flashers and open pans and 
finds its way again to the suction of 
the pump—where feed brine is added 
to replace that lost by evaporation:

Starting at this point, the first step 
in the process is that of heating.

W eld ed  s te e l p la te , su spended-bo ttom  b rin e  tan k A  m ou n ta in  of D iam ond  C ry sta l s a l t  i s  a  s to ra g e  b ln



As (lie brine leaves the circulating 
]niiii]> and passes through the series 
ol‘ heaters, its temperature is raised 
to about 290 deg. P .—considerably 
above the atmospheric boiling point, 
but evaporation is prevented by keep
ing the total pressure 011 the brine 
at least equal to the vapor pressure. 
From the heaters, the brine is passed 
through a cylindrical vessel filled with 
stones, which is called the “graveller.” 
Here, because of its elevated tempera
ture, the brine deposits calcium sul
phate. This is the method used for 
removing this major impurity in the 
brine.

The brine then passes 011 into the 
flashers, where evaporation begins. 
The pressure 011 the brine is re
leased in steps in the three flashers 
in series, and each drop in pressure 
brings about flash evaporation and 
an accompanying drop in tempera
ture. In  the third flasher the pres
sure is dropped to approximately 
atmospheric and it is here also that 
salt begins to crystallize. The mix
ture of brine and salt is then dis
charged from the third flasher, at 
the boiling point, through a pipe ex
tending beneath the surface of the 
brine in an open pan. As the brine 
then passes through the open pan, 
surface evaporation and further crys
tallization occur, and finally the brine 
overflows from the pan and passes 
again to the suction of the circulat
ing pump. The- salt is drawn from 
the pan to a centrifuge from which 
it passes to a Monel lined rotary 
dryer where the drying is com
pleted.

Multiple-effect evaporation is ob
tained in the Alberger process by 
using the vapor from the first two 
flashers to heat the circulating brine 
in corresponding heaters and by using 
a portion of the vapor from the

third flasher to heat the feed brine.
The physical-chemical fundamentals 

involved in the Alberger process can 
be most clearly presented by means 
of a “crystallization diagram.” This 
diagram consists of a plot of sodium 
chloride concentration against tem
peratures at different points in the 
process cycle. This plot is based 
upon actual determinations of the 
concentrations, supersaturations, and 
evaporation rates involved. The con
centration unit used is merely a prac
tical one for convenience in calculat
ing production figures and the tem
peratures are plotted as degrees 
fahrenheit. The solubility curve for 
sodium chloride is included in the 
plot for reference.

Point “A” on the diagram rep
resents the temperature and con
centration of the pan overflow brine 
before the feed brine has been added. 
The feed brine added is approxi
mately the same temperature as the 
pan overflow and, therefore, its addi
tion does not change the tempera
ture as represented by passage on 
a horizontal line from “A” to “B”. 
The pan overflow brine is super
saturated with respect to sodium 
chloride, whereas the feed brine is 
unsaturated. The addition of feed 
brine, therefore, decreases the con
centration of sodium chloride, but 
the resultant mixture is still slightly 
supersaturated. During the heating 
part of the cycle, 110 change in con
centration occurs and the only change 
is an increase in temperature from 
“B” to “C” iir the first heater, “G” 
to “D ” in the second heater, and 
from “D” to “E ” in the live steam 
heater. On passing through the 
graveller the brine does not change in 
either temperature or concentration. 
Consequently, the brine leaving the 
graveller and entering the first flasher

is still represented by point “E ”. I 11 
passing through the first flasher, the 
change represented by the line from 
“E ” to “F ” occurs. In  other words, 
concentration increases due to evapo
ration and the temperature drops at 
the same time. The line from “F ” to 
“G” represents the changes which 
occur in the second flasher, which are 
similar to those in the first flasher 
and the brine leaving the second 
flasher is approximately just satu
rated. The change from “G” to “I I ” 
represents that occurring in the third 
flasher. Here, as a result of evapora
tion and cooling, the brine becomes 
supersaturated and then begins to 
deposit salt crystals. The line from 
“G” to “h” represents the changes 
that would have occurred if the brine 
had continued to become further 
supersaturated instead of depositing 
crystals. The distance from “I I ” to 
“h” then represents the amount of 
flasher salt produced. The line from 
“II” to “A ” represents the changes 
occurring in the open pan and the 
line from “h” to “a” represents the 
further changes that would have oc
curred had no salt been deposited. 
The distance from “A” to “a” then 
represents the total salt produced by 
the system.

The salt produced in the third 
flasher is composed of microscopic 
cubes and needles aggregated in the 
most irregular shapes to form re
sultant salt particles of high specific 
surface. The salt produced in the 
open pan is composed of hopper- 
shaped grains, which are typical of 
surface evaporation. The flake grain 
is actually the result of fracture of 
these hopper-type crystals in the dry
ing process.

The Alberger feed brine contains 
normally 0.45 per cent calcium sul
phate and negligible amounts of eal-
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mum chloride. The continuous re
moval of calcium sulphate fi'om (lio 
bt'ino by the gmvcllers prevents the 
precipitation ot' any calcium sulphate 
in the salt crystals. The Alberger 
system is unique because a condition 
is sot up in the gravollers where salt 
cannot crystallize, but calcium Btil- 
pliale is precipitated almost com- 
plotely. In another part ot' the cycle 
(the third flasher and the pan), a 
diainetrically-opposito condition is set 
up where calcium sulphate cannot 
precipitate because the brine is not 
saturated with calcium sulphate; but, 
at the same time, salt crystallizes be
cause the brine is super-saturated 
with salt. Thus, calcium sulphate is 
removed in one part of the system, 
and salt is removed in an entirely d if
ferent part of the system. As a re
sult, the amount of calcium sulphate 
which appeai-s in the finished salt is 
limited to the amount which is dis
solved in the mother liquor clinging 
to the crystallized salt entering the 
dryer. Thus a salt of 90.95 per cent 
purity is produced. The efficiency of 
the calcium-sulphate removal system 
is therefore greater than OS per cent. 
Since the removal of calcium sulphate 
is accomplished by a physical proc
ess, salt of high purity can be pro
duced with positive regularity.

The use of the Alberger system 
cannot be justified on the basis of 
economy. The Diamond Crystal Salt 
Co., Inc. continues to operate this 
process because a salt of very desir
able grain and extremely high purity 
is produced, which enjoys a ready 
market and wide distribution, often

competing against suit of lower price. 
Alberger salt meets every requirement 
of the U. H. i ’liarmiteopoeia. In 1‘itcl, 
it is very mtteh purer (him is re
quired by 11.8,1*. specifications. Thus 
the Alberger system is justified on 
the basis of quality of product Hither 
than on economy.

No discussion of sail munnl'aolnro 
would be complete without, stressing 
the need for adequate screening. Kaeli 
application of salt requires a definite 
grain size, and consumers are realiz
ing this fact more than ever before. 
It is not sufficient to make rough 
separations, for many of the diffi
culties encountered in the Usage ot’ 
salt may be laid to improper screen
ing. In the manufacture of cheese, 
for example, a definite granulation 
is absolutely essential.

In order to produce “a salt for 
every purpose” a system of hummer 
screens is used at the Diamond Crys
tal plant. The complexity of this 
salt-screening system resembles that 
of a well developed flour-milling sys
tem, In order to check up on the 
efficiency of the screening operation, 
periodic samples aris taken at fre 
quent intervals and checked for gran
ulation. As a result, each grade of 
salt has a definite and uniform char
acter which results in uniformity in 
blending characteristics, solubility and 
other important characteristics.

Progress is constantly being made 
by the Diamond Crystal Salt Co. in 
the manufacture of salt of better 
quality. The grainer-salt equipment 
which dries the salt continuously on 
an Oliver filter, was' first used by

fills company; The use of a vibrat
ing conveyor as a salt, cooler was 
developed by I lie company's engineer 
ing stall'. The use of these two pieces 
.of equipment has largely eliminated 
sail breakage. The vacuum pan plant 
is operated according to modern pi'ite- 
tiCes. The limitation of scale on I lit* 
tubes and salting of the tubes has 
been a distinct improvement, The 
use of welded si eel bodies is justified 
by their much lower first cost over 
cast iron bodies. Previous to tile 
installation of the present triple- 
elicet pan, (lie company operated a 
steel single-elVeet pan for over ¡1(1 
years, There is no reason to be
lieve that the present pans will not 
have the same life. The pans are 
now five years old and the corrosion 
to date has been negligible, The 
original propellers which were made 
of bronze became badly eroded and 
have been replaced with Ni-Kosisf 
propellers.

The Alberger process has been sub
jected to considerable research work, 
A now design of the last flasher that 
eliminates salt crystallization on the 
walls has been an outstanding de
velopment in increasing the efficiency 
of the system. Several important 
developments have been made in the 
use of automatic control instruments.

In  a recent article (Chain. <fi Mel.
Vol. -1(1, p. 142) Diamond & 

Berry have described salt dryer con
trols, a vacuum pan condensate re
covery system, and Alberger brine 
circulation controls which have made 
possible greater efficiency.

The selection of the proper ma
terial of construction has heen the 
subject of much experimentation and 
progress has been made. Lionel metal 
is usually satisfactory and is the 
standard material fo r such equipment 
as dryer linings and wet salt elevator 
housings. One dryer was tried of 
nickel-clad steel, but was discarded as 
unsatisfactory, due to pitting. Stain
less steel is used to a limited extent 
and has been found best fo r use in 
Oliver filter screens. Brass is gen
erally unsatisfactory as it rapidly de
zincs unless protected most of the 
time from brine by scale. Excellent 
results have been obtained from Ni- 
Iiesist castings in pumps and filters. 
Aluminum has been used successfully 
in lining the underside of the wooden 
hoods over the evaporating pans. 
Fortunately much of the equipment 
that is in contact with brine becomes 
coated with a calcium sulphate scale. 
The scale protects the equipment 
from corrosion so it can often be 
made of the most economical ma
terial.

C ry sta llisa tio n  d ia g ra m
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Petroleum  Toluol

For N ational D efense
-------------------- ------------ Cher.i. & M et. I N T E R P R E T A T I O N  111

In accordance with an announcement by E. R. Stettinius, member of 
the National Deiense Advisory Commission in charge of raw m ate
rials, Government action is now being taken to stimulate increases 
in production of toluol. Indeed, procurement of this TNT ingredient 
is considered so important that steps are being taken by the Commis
sion to assure added supplies, particularly by the petroleum indus
try. Conseguently, Chem. & Me*, editors have undertaken a  review  
of the literature with the purpose of comparing certain of the petro
leum processes. Since our work w as started Shell Development 
Co. announced plans for building a  toluol plant at Houston, Texas, 
a fact which makes this process study even more tim ely.— Editors.

P liOCUm ail'iNT ot1 TOt.UOI. I'd r 
American T NT wtis I ho No, 1 ord 

mince problem when Uncle Sum p.o- 
pnred for battle in 11)17. Bui such is 
not the ease in the present program. 
Big strides in research untl experience 
gained in (he previous eonlUet have 
placed the petroleum industry in a 
position effectively lo llll (he gap in 
toluol production.

High grade tolnol, i( will lie re
membered, is the basic raw material 
for trinitrotoluol (TNT), important 
military high explosive, TNT was 
used by the U. S. in 1017 and 1918 
as the bursting charge in medium 
caliber artillery projectiles—up to 
the 10-in. size. In the smaller shells 
it was used alone; in larger shells it 
was mixed with ammonium nitrate 
and called Amatol. This was done 
because of the shortage of TNT. 
TNT is not suitable for use as a 
propellant. In  the present war 
larger amounts of TNT are being 
used in airplane bombs than in ar
tillery shells. The bombs carry up 
to 60 per cent of their weight in 
TNT, which is a lot of high explosive 
in bombs weighing a ton or more. 
Artillery projectiles on the other 
hand, carry only 15 to 20 per cent 
of their weight in TNT which 
amounts to about 14A lb. in a 155 
mm. shell.

Before the first World W ar the by
product coke oven was the sole 
source of toluol. Capacity of the 
ovens in 1914 was only about 100,000 
gaL monthly. By April 1917 this 
capacity had been stepped up to 
more than 800,000 gal. A t a cost 
of -$30,000,000 additional coke oven 
capacity was provided by eight large 
steel companies. And new ovens at 
five more milLs had been contracted 
for by the time the Armistice was 
signed.

•Still the capacity was insufficient. 
In November 1917, construction work 
began on plants for stripping toluol 
from domestic heating and illuminat
ing gas. By April, 191H, the first 
plants of the $7,500,000 project went 
into production. Thirteen large cities 
used gas with 0 per cent Less healing 
value for the duration of the war.

Finally, to complete the picture, a

third source of toluol was tapped— 
the abundant hydrocarbons of petro
leum. Large plants at refineries of 
General Petroleum Corp., Los An
geles, and Standard Oil Co. of Cali
fornia, Richmond, were erected at a 
cost of approximately $5,000,000. 
Thev had a monthly capacity of 
3,000,000 lb. (about 400,000 gal.) of 
toluol and erased all doubt about 
adequacy of supply. However, the 
Armistice terminated operation of 
these plants after a very short period.

A plant fo r cracking petroleum 
by the Rittman process (low-pressure 
high-temperatnre cracking) was start
ed on Neville Island, Pittsburgh, 
Pa. but was never completed. A 
small-scale plant was built and op
erated in 1918. however, for crack
ing solvent naphtha under high pres
sure and temperature by the Hall 
process a t Standard Oil's Bayonne, 
N. *1. work.-;.

Such was the scramble fo r  toluol 
in 1917 and 1918. I t  was so success
ful that the Army's requirements 
were tilled, 11,000,000 lb. was shipped 
lo the Allies and 17.000,000 lb. was 
left over after the Armistice.

DIFFERENT SITUATION TODAY

Today the situation is vastly d if
ferent, The problem is again large 
but the solutions are obvious and

easy. The only im portant questions 
to deeide are those which relate to 
minimum cost and maximum indus
trial convenience. An analysis of 
the economic factors involved in this 
decision is presented on page 573 
of this issue. From this analysis it 
is obvious that Uncle Sam must again 
provide a secondary source of supply.

PETROLEUM A  SECONDARY SOURCE

Undoubtedly this secondary source 
will be the petroleum industry. 
Thanks to many years of research on 
old and new methods, the industry is 
ready with several processes. Inves
tigations since the war were more 
often aimed at producing aromatic« 
fo r blending in high-octane motor 
fuels, but the results are applicable 
in the present demand fo r tolubL 
As pointed out by Cooke, Wagner 
and Swanson1, aromatic solvents (with 
toluol conten! of a- much as 50 per 
cent) are now produced from  liigb- 
aromatie crudes. But TNT requires 
a toluol of 99 per cent purity.

The oldest method of obtaining 
toluol from petroleum consists of 
fractionation—generally followed by 
chemical or physical extraction—of 
certain crudes. A  cut of relatively 
narrow boil ins range containing the 
toluol ib.p., 231 deg. F .) is taken 
from the crude. Subsequently, a
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high degree' of iraetionatioii or ex- 
Iraetion with sonic such solvent ms 
liquid SO», or ¡1 combination of frac
tionation :nitl extraction, yields toluol 
of the required purity. This process 
is of limited application. The pro
duction of crudes containing appre
ciable quantities of toluol is quite 
limited. No comprehensive study of 
American crudes with respect to 
toluol content is available. However, 
it is probable that some of the crudes 
of California and those of the Kmaek- 
over district of Arkansas arc the 
best of the domestic supplies. Tong- 
berg, Fenske and Sweeney" pub
lished in 1938 the results of a study 
of the composition of 20 virgin naph
thas fractionated from unnamed 
crudes collected in various parts of 
the world. The naphthas had an av
erage 00 per cent temperature ( A .S. 
T.M. distillation) of 365 deg. F. The 
investigators designated as the "tolu
ene fraction" of the naphthas that 
portion having a boiling range, be
tween 223 and 230 dog. F. and re- 
ported the volume percentages of the 
fraction in the materials studied. 
Bighty-fiVe per cent of the naphthas 
contained no more than 4 per cent, 
and the remaining 15 per cent con
tained between 4 and 6 per cent of 
this “toluene fraction.” The actual 
content of toluol in the fraction was 
not disclosed. However, even if the 
fraction were entirely tolnol, and if 
a naphtha containing 6 per cent 
toluol had constituted as much as 30 
per cent of the crude oil. the tolnol 
content of the crude would have been 
only l.S per cent.

RITTMAN CRACKING PROCESS

I t  is obvions that means are needed 
for securing tolnol in  greater amount 
than that present in a few high- 
aromatic crudes. One promising 
method is that for which the gronnd- 
work was laid during World W ar I — 
low-pressure, high-temperature crack
ing of petroleum oils. There is some 
evidence that the characteristics of 
the oils do not play as vital a part 
in the yields of toluene as do the 
conditions under which cracking is 
carried out. Rittman and his col
laborators* reached this conclusion 
after choosing three oils as being 
representative of paraffine, mixed- 
base and asphaltic crudes. These 
were cracked at temperatures from 
032 to 1,562 deg. F. and pressures 
from subatmosphcrie to 24 atm. Re
sults of these experiments showed 
that fo r commercial work temper
atures from 1,150 to 1,300 deg. F. 
and pressures upward of S atm. were 
most suitable. A plant was built in 
1015 by the Aetna Explosives Co. at

Pittsburgh to make toluol by the 
Pittman process. However, consid
erable difficulty was encountered— 
principally with the condensers, 
which permitted largó quant ¡lies of 
toluol to escape with the gases. Crack
ing wás done in the vapor state in 
vertical steel tubes, which wore in 
dined to coke up and become trouble
some.

More recently Saehanen', writing 
of low pressure, high-temperature 
cracking, declared, “The formation 
of aromatic hydrocarbons in this 
process at 650 deg. C. and higher, is 
mostly due to the secondary reas- 
tions of eyelization and condensation 
of oletines. It explains why the yields 
of benzene hydrocarbons under these 
conditions are almost independent of 
the nature of charging stocks, in 
contradistinction to the customary 
practice at more moderate tempera- 
tures." Not all researchers, however, 
share this viewpoint, some contend
ing that yields are dependent on the 
nature of the charging stock.

G roir reported from the labora
tories of the Shell Development Co. 
in 1033 the results of cracking a 
paraffmic gas oil of 38 deg. A.P.t. 
gravity and 530-790 deg. F. boiling 
range. In a single-pass operation 
(laboratory scale) using a non-cata- 
lytie cracking tube at atmospheric 
pressure and heated to 1,382 deg. and 
1,472 deg. F. the respective yields 
of tolnol were 1.73 and 1.49 gal. per 
bbl. of charge. The Sarmiza proc
ess produces aromatics by vaporiza
tion of a petroleum oil and aromatiz
aron  of the vapors by subsequent 
heating in three stages, during which 
defines produced in the cracking re
action are polymerized to cyclic com
pounds which are then dehydrogen
ated to aromatics. When a light oil 
of 43.4 deg. A.P.I. gravity and 311- 
535 deg. F. boiling range was vapor
ized and heated at atmospheric pres
sure successively at 932, 1,110 and 
1.332 deg. F . a yield of tolnol amount
ing to S.4 weight per cent of the 
charge was obtained. Precisely what 
amount of this product was actually 
made in the process is uncertain- 
since the charge itself contained 
13.99 per cent total aromatics.

PYROLYSIS OF GASES

A third means of producing toluol 
exists in the thermal pyrolysis of 
hydrocarbon gases from petroleum 
such as natural gas and the cracked 
gases made in refineries as byprod
ucts. As in the cracking of liquid 
feed stocks, the reactions ■ of the 
process are complex and result in con
siderable amounts of olefines and aro
matics. Ridgway, W agner and Swan-

soti* (Pure Oil and Aleo) reported in 
1036 in an account of some seilii- 
eommorciul operations that when a 
refinery glls mixture containing 35.1 
volume per cent unsaltiralcs was 
py roly zed at a pressure of til III. 
per sq.ill. and a temperature of 1,154 
deg. F. n yield id' 2.07 gal. id' 11)0 
deg. P. end point aromatic distillate 
per 1,000 cu.ft. of gas was secured. 
The toluol found in this distillate 
and in a heavier liquid product 
amounted to over 0.26 gal. per 1,000 
cu.ft. of gas charged. The previously 
mentioned report of Groll" also con
tained results of some laboratory 
work on the pyrolysis of individual 
hydrocarbon gases ranging from 
ethylene to butane. Under the con
ditions employed the highest yield 
of toluol was from propylene. At at
mospheric pressure and a tempera
ture of 1,472 deg. P., propylene 
gave a yield on 0.46 gal. per 1,000 
cu.ft. The lowest yield, obtained un
der the same conditions, was from 
ethylene, which gave 0.23 gal. of 
toluol per 1,000 cu.ft.

SYNTHETIC PROCESS

The production of toluol by the 
catalytic aromalization of «-heptane 
is another process which is receiving 
consideration. Normal heptane oc
curs in many crudes and may be 
separated therefrom by fractiona
tion. Toluol is then made by oycliza- 
tion with dehydrogenation. Von 
Grosse, Morrell and Mattox* recently 
described some results from this 
process obtained in the laboratories 
of the Universal Oil Products Co. 
When «-heptane was passed at a t
mospheric pressure through a tube 
containing chromic oxide and alu
mina catalyst and heated to 1,022 
deg. F . at a space velocity of 0.385 
vol. per vol. per hr., a single-pass 
yield of about 66.0 weight per cent 
of toluol was obtained. The mecha
nism of the reaction was explained 
as one of successive dehydrogenation. 
The loss of one atom of hydrogen 
from each end of a molecule of hep
tane resulted in the formation of a 
molecule of inethyleyclobexane, and 
the loss of six atoms of hydrogen 
from this molecule produced a mole
cule of toluene. Goldwasser and Tay
lor“ have also produced toluol by the 
catalytic aromatization of «-heptane 
in the laboratory. Using chromic 
oxide gel as a catalyst, and employ
ing a temperature of 876 deg. F. 
they passed «-heptane over the cata
lyst at various feed rates. The con
version of this material to toluol 
varied from 60 to 100 per cent in a 
single pass operation, they stated.

Unfortunately but little informa
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U ncle S am 's  N av y  h a s  b e e n  c red ited  w ith  h a v in g  p io n ee red  lhe  tech n iq u e  of d ive bom bing. H ere  is  its s ta n d a rd  C urtiss 
SBC-4 d iv e  bo m b er m a d e  b y  C urtiss-W right. The 100. 500 a n d  1,000-lb. ty p e s  of bom bs show n  re q u ire  la rg e  q u an titie s  ol 
TNT. Toluol for d e fen se  TNT req u irem en ts  w ill p ro b a b ly  com e from  one or an o th e r  of the p etro leum  p ro c e sse s  d esc rib ed  b e lo w

tion on the production of aromatics 
by catalytic reforming (cracking) of 
petroleum naphthas is available, this 
process being relatively new. How
ever, it is probable that the total 
aromatic content of the reformed 
products is high, perhaps from 30 
to 45 per cent depending on condi
tions of operation and the nature of 
the feed materials. I f  the total aro
matic fraction contains 10-20 per 
cent of toluol, it would mean that in 
this process there is a large potential 
source of toluol capable of early ex
ploitation. Some large catalytic re
forming units are now in operation 
in American refineries and others 
are being built.

Another process that is believed 
to yield large quantities of aro- 
inaties, though there has been no 
published account of it, is the so- 
called hydroforming process. I t  was 
developed jointly by Standard Oil 
Development Co., if . W. Kellogg 
Co. and Standard Oil Co. of Indiana 
(see Chem.d'Met., Nov. 1039, p.677). 
The first commercial installation of 
this process was made last year at 
Bay wav, N. J ,  and additional plants 
have since been built. The principal 
function of the process is, however, 
the production of high-octane motor 
and aviation fuels.

I t remains to be seen what process 
or processes will prove commercially

suitable for manufacturing toluol 
from petroleum sources. I t  is a safe 
bet that no toluol is made by any of 
these processes in commercial quan
tities a t the present time. However, 
the following announcement by Shell 
Development. Co. indicates that the 
time is not fa r off when petroleum 
toluol will be a reality:

NEW  SHELL PLANT

“I t  has long been known that con
centrates containing 60 per cent 
toluene are obtainable from selected 
gasolines, chiefly Borneo gasolines. 
Such toluene-rich gasolines are not 
available in the U. S. Though TNT 
can be made from such concentrates, 
its manufacture is made more com
plicated by accompanying hydro
carbons; hence such toluene is only 
a makeshift during an emergency or 
grave shortage. Shell has now per
fected processes for manufacturing 
from petroleum toluene of excep
tional commercial purity passing the 
most rigid specifications for TNT 
manufacture. The product from 
Shell’s semi-commercial plant indeed 
shows greater purity than samples 
used in many research laboratories in 
the past for measurement of the 
physical constants of this compound. 
Shell is building at Houston, Texas, 
a plant to produce 2,000,000 gal. per 
year and is ready further to increase 
production to 7,000,000 - gal. when 
necessary.”

It is understood that the new 
Shell plant at Houston will cost 
$500,000 and that construction will 
begin immediately. Certainly these 
plans are only another indication that 
the petroleum industry -will be able to 
meet any probable demands for 
toluol in a national emergency. The 
National Petroleum News10 reported 
from Washington in July  that the 
national defense program may re
quire from the petroleum industry 
between 2,000 and 3,000 bbl. per day 
of toluol. Whether this quantity is 
made from gas oil, from combined 
natural and refinery gases, or from 
any other petroleum source, only a 
negligible part of the United States 
annual production of these raw ma
terials would be required.
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Economy in Tube Grouping in 
Sound-Shell Exchangers

Z. G. DEUTSCH C onsu lting  C hem ica l a n d  M echan ica l E ngineer. N e w  Y ork . N . Y.

--------------------------------  Chcm. & M et. I N T E R P R E T A T I O N  '

There are m any factors in the design of shell-and-tube heat ex
changers other than calculation of the surface required. Some of 
these factors can be based only on operating experience. Others 
as Mr. Deutsch points out here m ay be understood from a con
sideration of the possible arrangements of tubes. Four such arrange
ments are discussed in the article, with the conclusion that two are 
to be preferred. Selection of the best arrangement is facilitated by  
a tabulation and charts which avoid need for the user's duplicating 
a part of the work which has been performed by the author.— Editors.

De s i g n e r s  of sheii-and-tube
exchangers have introduced a 

number of expedients for making the 
fluid paths best suit the requirements 
of their problem. These all strive 
toward the ultimate goal of “design 
for operation,” that is, the highest 
economy in materials consistent with 
low maintenance costs and low 
attendance costs. For example, 
closer tube spacing reduces material 
cost: partly by direct weight elimi
nation but usually more by reduction 
in extent of surface needed at the 
resulting higher fluid velocity. How
ever, since all heat transfer surfaces 
become fouled during operation, 
spacing which is too close definitely 
increases the number of cleanings 
required per operating period. This 
not only increases operating and 
maintenance costs. I t  also introduces 
a serious hazard of accidental com
plete plugging before the impaired 
performance has had time to register 
its warning to the operating staff.

Likewise a baffle arrangement from 
which the highest heat transfer rates 
can be obtained may introduce just 
that last straw' of extra pressure 
drop which will prevent use of an 
existing gravity flow reservoir and 
piping arrangement. Even though 
the direct power and maintenance 
cost of a pump may appear (on 
paper) to have a somewhat lower 
annual cost than a gravity installa
tion, experienced operators and engi
neers know' differently.

The general requirement of the

tube sheet itself, outside of the ele
mentary one of strength to resist 
bursting pressure or vacuum col
lapse, is to support the tubes with a 
tight, maintenance-free joint. When 
the fluids separated by the tube sur
faces of a heat exchanger have nearly

the same density and nearly the same 
specific heat, the cross-sectional 
areas should be as nearly alike as 
possible. This statement is not in
variably true, but frequently so in 
the author’s practical experience. 
For such problems the best approach 
to “theoretical” economy of mate
rials is obtained by using the small
est tube diameter, the longest tubes, 
the closest possible tube spacing, 
and thinnest possible tube walls that 
can be justified.

However, for these criteria, certain 
practical limitations introduce di
minishing returns long before the 
“mill availability” of the usual mate
rials of construction is reached. Eor 
example, ¿-in. diameter tubing is 
readily obtainable, but is extremely 
limited in application to practical 
heat exchanger apparatus. Even 
such a pure liquid as turbine-gener- 
ator lubricating oil gradually be
comes contaminated with an accumu-

F ig . I — F o u r p o ss ib le  a r ra n g e m e n ts  of tu b e s  in a  she ll-an d -tu b e  h e a t  e x c h a n g e r; 
t r ia n g u la r  g ro u p in g s  su c h  a s  th e  "h ex sy m m etric"  a t  (a) a n d  the  " trisy m m etric "  

a t  (b) a re  p re fe rre d  to the  n o n -trian g u la r  g ro u p in g s  sh o w n

D /d =4.46  
A /a  = 0.588

D/o!=4.05  
A /a  = 0.123;

(b) Tris^mmetricgrouping

(c ) N o n -tr ia n g u la rg ro u p in g  
( IZ  t u  bes)

(d )  Asymme
(IJ tubes)

r ic  grouping
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9 .0
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9 .2
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11.1
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0.923 11.5

Fig . 2— R ela tio n sh ip  of e x c h a n g e r  sh e ll d ia m e te r  a n d  num ber 
of tu b es  co n ta in ed  th e re in , b a s e d  on h a n d b o o k  v a lu e s  (curve) 

a n d  c a lcu la tio n  ( tr ia n g u la r  a n d  c ircu la r  sym bols)

lation of lint and semi-solid prod
ucts of its own decomposition which 
plug smaller tubes but never give 
trouble with tubes above some mini
mum diameter. In  the writer’s in
dustrial experience f-in. diameter 
tubes are somewhat troublesome, 
J-in. are quite troublesome' and f-in. 
are more or less trouble-free in re
gard to plugging with occasional 
foreign bodies. For any one plant, a 
few diameters are very justly given 
preference, in order to minimize 
the number of items stocked.

In  heat exchanger design, an en
gineer first determines in a prelimi
nary way, an approximate number 
of square feet of heat transfer sur
face, corresponding to reasonable 
fluid velocities. This also fixes, at 
least roughly, the cross-sectional area 
of the path for both fluid streams. 
Then, when a small, yet practical 
tube diameter has been chosen, the 
number of tubes per pass is fixed. 
I f  that number of tubes in a single
pass design requires no excessively 
long tubes the design is already quite 
satisfactory. Multipass construction 
is avoided as much as possible in 
order to minimize “parasite” pres
sure drop, complicated head designs 
and the operating grief of extra 
“joints.” The question then is: what 
is an excessively long tube? A gen
eral median answer might b e : .20 f t . 
for tubes of less than 1 in. diameter 
supported vertically, and perhaps

40 ft. for tubes of 2 in. diameter 
supported vertically. About half 
these lengths should be considered 
maximum for horizontally placed 
tubes when there is no intermediate 
support. Tubes should be located as 
close to each other as possible, par
ticularly where the flow7 of a fairly 
dense liquid around the tubes is to 
be lengthwise. In  qualification, how
ever, a ligament much less than one- 
quarter of the tube diameter is as a 
general thing (except in high-strength 
materials) insuffi’ciently strong to 
stand the mechanical stresses of ex
panding the tube. Where bursting 
stresses in the tube sheet itself are 
involved, ligaments may have to be 
much larger and for those cases their 
design is clearly defined by the boiler 
codes. Another mechanical limitation 
of closeness of tubes is that of com
mercial straightness. Other limita
tions include fouling, possible plug
ging and accessibility for cleaning. 
The last is generally the deciding 
factor in most practical designing. 
Through experience, operators learn 
the rates at which their slimes, cokes 
or scales build up. They also learn 
the rates at which they can be re
moved with this, that or the other 
solvent or mechanical technique. 
Such data are obtainable only from 
experience.

The thinnest tube walls, from 
strength and mill-limit availability 
considerations, are frequently not

practical because they will fail under 
occasional stresses, such as imposed 
during handling in the storehouse. 
The stresses of regular operation are 
usually almost negligible, but if a 
tube is so thin that it will require 
absurdly careful handling to avoid 
all denting, it is, in the writer’s 
opinion, not practical. The use of 
such thin tubing generally does not 
reduce the cost of the apparatus 
enough to w arrant its lack of prac
ticability.

A circumstance about tube-sheet 
layouts which may seem paradoxical 
is that the “best” arrangements in 
small circular shells are not neces
sarily those wherein the center tube 
is concentric with the shell. Figs. 
1(a) and (b) show two possible 
symmetrical ways of arranging 
tubes in a circular shell. All other 
symmetrical arrangements (such as 
Fig. 1(c) are less compact, and not 
so satisfactory.

In  the usual problem where the 
cross-sectional area around and 
within the tubes should be equal, the 
limitations outlined above make such 
equality unattainable. One ingeni
ous design uses tubes which have one 
end swaged down to a smaller diame
ter, so that the tube-sheet holes are 
alternately large and small. A very 
strong tube-sheet ligament is thus 
obtained, together with a very com
pact tube bundle. Another expedient 
is to construct hexagonal rather than
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cylindrical shells. All other devices 
consist of methods of baffling the 
shell-side of the exchanger. Baffling 
is theoretically advantageous because 
heat transfer is improved not only 
through the higher velocity induced 
by the smaller cross-sectional area, 
but also because cross flow reduces 
film thicknesses. I t  has, however, so 
many mechanical and maintenance 
drawbacks, that the unbaffled round- 
shell exchanger finds wide and fre
quent application. The following is 
confined to such shells.

For the arrangement shown in 
Fig. l (n ) ,  which has six axes of 
symmetry, the writer has coined the 
name “liexsymmetric.” That of Fig. 
1(h) has been given (he name “tri- 
symmetric” because there are only 
three axes of symmetry. Asymmetri
cal arrangements, or thosg with only 
bilateral symmetry (such as in Fig. 
1 (d )) are frequently quite compact. 
They have, however, two practical 
disadvantages. The exact relation
ship of the holes for best compactness 
is never obvious and makes difficult 
the securing of correct layout and 
shop assembly. Also this grouping 
leaves a small number of larger 
empty spaces which, being eccen
trically spaced and having low hy
draulic radii, aggravate channeling 
or short circuiting tendencies. Even 
the best of such asymmetric layouts 
are no better, and generally not as 
good as the best liexsymmetric or 
trisymmetric ones for nearly the 
same number of tubes.

Several engineering handbooks 
have for many years published tables 
(with approximate formulae in some 
of them) stating the number of small 
circles that can be inscribed in one 
large circle. In  Fig. 2 is plotted a 
curve drawn through such values as 
are tabulated in the handbooks. The 
ordinate is the ratio of the diameter 
of the circumscribed circle to that 
of the smaller circles within it, while 
the number of inscribed circles (num
ber of tubes) is the abscissa. Actual 
values, accurately computed for the 
possible finite number of 60-deg. 
symmetrical layouts are plotted on 
the chart as little circles and triangles 
fo r the liexsymmetric and trisym
metric arrangements, respectively. 
I t  will be noted that the trisymmetric 
arrangement is rather uncompact for 
the smaller numbers of tubes, but 
that its most compact points (so fa r  
as computed) often occur where the 
liexsymmetric layout is less eompaet. 
Fig. 2 clearly shows that the three 
best trisymmetric groupings (12, 69 
and 102 tubes) can be fitted into con
siderably smaller shells than the

liexsymmetric arrangements with the 
nearest corresponding number of 
tubes. In  practice the diameter of a 
round heat exchanger shell is made 
larger than shown in the chart and 
the accompanying data. Herein, in 
order to be strictly comparable to 
handbook values, the inside of the 
shell wall is half as fa r from the 
outermost tubes as the tubes are 
from each other. But because the 
most jcconomical shells are relatively 
rough and eccentric, it is usual to 
make the space between a shell and 
the adjacent tubes somewhat greater 
than the ligament. Ilence, the nu
merical values given in the figures 
and table of this paper should only 
be used in relation to each other and 
as a guide in design.

In  comparing arrangements of 
lubes, the ratio of the areas inside 
and outside the tubes has been com
puted to obtain one of the quanti
tative measures of quality of each 
arrangement. The relative weight 
of materials for a simple style of 
shell-and-tube exchanger with each 
arrangement has been estimated for 
a second measure. These have all 
been entered into the accompanying 
tabulation. The “relative economy” 
column was based on the most usual 
costs of tube and shell material. For 
designs that must meet extremes of 
mechanical stresses or extremes of 
corrosion resistance, the “relative 
economy” factors may be grossly in 
error. They have been added as a 
guide in indicating the relative pref-
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erence of each of the tube bundles 
which has been studied.

In  the table, only the more compact 
of the symmetrical tube arrangements 
are listed. The first column gives 
the number of tubes in the bundle, 
the second column the ratio of the 
shell and tube (or rather pitcli- 
circle) diameters, the third, the area 
ratio and the fourth, “relative eco
nomy” expressed as per cent of extra 
surface available for the same ma
terials dollar, over and above the 
poorest arrangement. Fig. 3 is a 
cartesian plot of the area ratio of 
each of these arrangements as a 
function of the number of tubes. 
Both the table and Fig. 3 show that 
a few of the groupings are outstand
ing in economy and compactness. 
These have been indicated diagram- 
matically and referred to as “pre
ferred numbers” at the top of Fig. 3. 
They have also been printed in bold 
type in the table.

The essential object of this article 
is to publicize these preferred num
bers of tubes, so that the labor in
volved in these computations need 
not be duplicated. An example of 
their use: in the design for a heat 
exchanger an engineer has tenta
tively arrived at a requirement of 
72 tubes. From the data given in 
the table and Fig. 3, it is obvious 
that the 85-tube liexsymmetric ar
rangement would be preferable, 
whereas (with a slightly larger tube 
or a somewhat higher velocity) the 
69-tube trisymmetric arrangement 
might better be chosen. Any number 
of tubes between these two preferred 
numbers would be less advantageous 
insofar as area ratio and material 
economy7 are affected by this one 
circumstance.

The data in this paper have been 
computed only up to about 120 tubes. 
With larger numbers of tubes there 
is relatively less difference in area 
ratio. Also in working with larger 
tube bundles, the designer is gen
erally faced with circumstances 
which makes the use of a perfectly 
symmetrical bundle less and less 
likely. That is, it is necessary to 
accommodate certain nozzles, con
nections, circulating pipes, etc., 
which interfere with the uniform 
placement of tubes across the en
tire cross-sectional area of the shell.

The writer acknowledges the assis
tance of Mr. Andrew Melnychuk in 
the computations fo r this work and 
of Miss M artha Craft fo r the prepa
ration of the sketches. He is also 
indebted to Mr. Kenneth Millctt of 
the Griscom-Russell Co., for valuable 
suggestions.

540 AUGUST 10!,0 • CHEMICAL & METALLURGICAL ENGINEERING



CO N GEN TI tA TION of Sulphuric acid 
by tlie direct use of hot gases 

and the manufacture of sulphuric 
acid by the absorption of SOa in 
catalytic acid plants both require 
operating conditions which result in 
the waste gases carrying varying 
amounts of SOn, SOa and ILSO, 
into the surrounding atmosphere. 
Concentration to high acidities gen
erally requires the use of Cottrell 
precipitators, whereas concentration 
to acidities of from CO to 70 per 
cent H5S0.i frequently is accom
plished without this protection— 
using only a packed tower to scrub 
entrainment from the effluent gases. 
From the viewpoint of nuisance, it is 
important to keep the sulphuric acid 
content of the effluent gases at a 
minimum, and considerable effort lias 
been expended in the development 
of practical low-cost methods for the 
removal of acid mist from these 
waste products.

Acid mist, consisting of non-vola
tile droplets may maintain a char
acteristic fog formation over con
siderable distances. Sulphuric acid 
fog consists of very stable 1LSO, 
aerosols, which stability has been 
shown to be due to the small particle 
size of H-SO, droplets and the fact 
that they are surrounded by ad- 
sorbed-gas films which prevent 
coalescence.

Various methods for the removal 
of ILSO, droplets from the stack 
gases of sulphuric acid concentrating 
plants have been evaluated, the vari
ous known methods having been 
divided into two categories, effective 
and ineffective, according to the 
practicability of the method from 
both the viewpoint of acid removal 
and from the economic picture.

Classed as ineffective were: direct 
absorption in packed towers in vari
ous absorptive solutions; injection 
of steam into an air stream bearing 
H 2S 04 mist with subsequent conden
sation of the steam, and the use of 
high stacks for dispersion above local 
ground currents.

Effective methods with high in
vestment or high operating costs 
are: gas filtration through various 
wetted media; decomposition of the 
mist by heating to 3,000 deg. F. or 
more under controlled conditions of 
combustion; use of Cottrell precipi
tators; use of steam ejectors with 
subsequent steam condensation; and 
the use of turbine-type mixers.

" P r a c t ic a l  R em o v al o f S u lfu ric  A cid F o ę  
by I3ubble~Pha.se A b so rp tio n ” by  D. W . 
B ra n sk y  a n d  F . F . D lw oky, th e  p a p e r  from  
w h ich  th is  a r t ic le  w as  a b s tra c te d , w as  p re 
sen te d  to  th e  D ivision  o f (Refining: a t  th e  
F o r t  W o rth , Tex., m e e tin g  of th e  A m e ri
can  P e tro leu m  In s t i tu te ,  M ay 29, 1940.

B u b ble P h a se  A b sorp tion  
Of Su lphuric Acid F og

' Chem. & M et. I N T E R P R E T A T I O N  —   ........... .

Tackling the nuisance problem of sulphuric acid fog, D. W. Bransky 
and F. F. Diwoky of the Standard Oil Co. (Indiana) have evolved a  
bubble phase absorption system  using the petroleum industry's 
"green acid" as a  foam forming agent. The process appears to be 
effective and to have moderate installation, operating and repair
C O S tS .—  Editors.
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Direct absorption in a foam phase 
which is produced by bubbling the 
ILSOi mist through an aqueous so
lution of a foam-producing substance 
has been found to reduce the ILSO, 
content of entering gases 90 to 98 
per cent. The most effective bubble- 
forming agent found was a sul- 
phonated acid mixture commonly re
ferred to as “green acid” which is 
obtained upon the hydrolysis of the 
acid sludge derived from the treat
ment of petroleum. Although in
soluble in ILSO,, these petroleum 
sulphonic acids are readily soluble in 
water, and sufficiently soluble in 
aqueous solutions of ILSO, contain
ing up to about 10 per cent acidity 
to perform satisfactorily as foam- 
forming agents. The acid sludge 
itself may be used as a bubble- 
forming agent, but its efficiency is 
inversely proportional to the amount 
of free ILSO., present. Both the sul- 
phonated acid and the acid sludge

lose their foam-forming properties 
when the acidity of the total solution 
reaches approximately 10 per cent; 
but in continuous operation, as the 
acid concentration builds up above 
10 per cent and the green acid be
comes insoluble, it may be separated 
and recycled with the addition of 
fresh make-up water.

Production of synthetic II2S 04 fog 
and the quantitative measurements 
of the absorption of the fog in the 
bubble layer produced from green 
acid solutions were carried out in 
specially designed apparatus.

Bubble sizes, time of contact, acid 
concentration of incoming fog, and 
temperature were the variables 
studied in the preliminary investiga
tions. Comparison of effectiveness 
of absorption by green acid and two 
commercial wetting agents revealed 
the superiority of the green acid.

Ferric salts in solution destroyed 
the foam-forming ability. Thus, the 
use of acid-resistant operating
equipment is essential.

On the basis of the laboratory
data, a 15-ft. wooden pilot-plant
scrubber was constructed adjacent to 
the effluent stack of a commercial 
hot-gas concentrator. The concen
trator operated over the range 50 to 
55 per cent inlet acid to 65 to 70 per 
cent outlet acid, and was provided 
with a packed tower containing
ceramic rings for the reduction of 
ILSO, entrainment. The normal op
eration of this unit produced effluent 
gases of from 40 mg. to 80 mg. of 
ILSO, per cubic foot of dry gas. As 
shown in the accompanying illustra
tion, H»SO,-bearing gases were 
drawn from the concentrator stack 
by means of one or both blowers, and 
forced into the bottom of the tower. 
Dampers were installed at the posi
tions indicated for regulating the 
volume of gas introduced to the sys
tem. Saw-toothed bubble caps in
sured an adequate formation of
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bubbles, which completely filled the 
section between the bubble tray and 
the foam breaker. The green-acid 
solution was circulated by a pump 
from the green-acid reservoir to the 
foam-breaker section, and was effec
tive in destroying all bubbles enter
ing the section. The green acid then 
passed to the bubble tray through a 
liquid-sealed downspout. Excess 
green acid was conducted from (he 
bubble tray through a liquid sealed 
overflow pipe and was withdrawn 
from the bottom of (he tower. The 
bubble caps and the overflow pipes 
were constructed to permit a head 
of about 0.25 in. of green-acid solu
tion on the bubble tray. The tower 
was insulated with 2 in. of hair felt; 
and a glass panel extended 3 ft. 
above the bubble plate, -which per
mitted observation of the bubble for
mation stability, size, and other oper
ations. Provisions were made for the 
introduction of a second bubble plate 
between the lower plate and the 
bubble breaker, and gas-sampling 
tubes were provided near the base 
and near the top of the tower. The 
ipper sampler was located above the 

foam breaker, and was protected 
from entrained green acid in the 
effluent gas by a 2-in. layer of car
bon raschig rings. Protection from 
atmospheric eddy currents was 
afforded by a 6-in. layer of 3-in. 
spiral ceramie rings. A fter equilib
rium had been established during the 
test periods, samples were taken by 
drawing gas from the lower and 
upper sample points. Sampling was 
continuous over the duration of test 
runs, which usually were from one 
to two hours.

The contact time between the 
ILSO, mist and the bubble phase 
was calculated from gas velocities 
and the volume of the tower occu
pied by the bubble phase. The gas 
velocities were measured experi
mentally by determining the time re
quired fo r an H sS injection at the 
bottom of the tower to darken lead- 
aeetate-saturated paper at the top of 
the sampling section. Velocities were 
adjusted at the beginning of 
each run by the proper selection of 
orifices or by varying the operation 
of the blowers, and were checked at 
the completion of each run. Very 
little variation was found during any 
given run. The maximum velocity 
rates which permitted stable bubble 
formation were found to be approxi
mately 2.9 ft. per second in this 
tower-. At higher rates, the liquid 
seal was destroyed around the bubble 
caps, and the formation of a con
tinuous bubble phase was impossible.

The data obtained show that the 
time of contact between the acid mist 
and the bubble phase, and the gas 
velocity, are controlling factors in 
the acid-absorption efficiency of this 
type of equipment.

No increase in the effectiveness of 
absorption can be attributed to the 
use of two bubble plates, despite the 
fact that smaller diameter bubbles 
were formed in the passage of (he 
foam from the lower tray through 
the upper tray. The use of two trays 
doubled the pressure drop through 
the absorption system, but in prac-

Mecommended practice for the 
safe handling and discharging of 
containers of hydrofluoric acid is 
given in Manual Sheet H -l, 
recently published by the Manu
facturing Chemists’ Association. 
The information contained in this 
pamphlet is presented here in ab
stract form. Priced at 15 cents, 
it is obtainable from the M.C.A., 
608 Woodward Bldg., Washington, 
D. C., and it should be consulted 
for details and more complete 
in f armation.—Editor.

Hy d r o f l u o r ic  a c i d  is a colorless, 
corrosive liquid which fumes at 

concentrations above 48 per cent 
H F. The acid has a corrosive effect 
upon the skin which may result in 
burns that are painful and difficult 
to heal unless properly cared for. 
Action of the higher strengths of 
this acid upon the skin is rapid and 
severe. The action with weaker acid 
is delayed and it may be several 
hours after contact before the burn 
becomes apparent. When handling 
any strength of this acid, any suspi
cious moisture on the skin should be 
immediately removed by washing 
and the area treated in order to pre
vent a possible burn. Fumes arc 
very irritating to the eyes and the 
mucous membrane and should be 
avoided. The acid will attack glass

tical usage might prove to be advan
tageous by insuring bubble forma
tion throughout the absorption 
system, and by aiding in the support 
of the bubble structure.

W ith 10 to 11 seconds of time of 
contact, 93 to 95 per cent of the 
total ILSO, may be removed in 
equipment having a pressure drop of 
only approximately 2 in. of water. 
Economic calculations have indi
cated installation, operating and re
pair costs to be approximately 50 
per cent of those of equivalent elec
trical precipitation equipment.

and rapidly corrode most metals. 
The containers described in this 
article are safe and entirely adequate 
when they are properly handled.

Precautions—Protection to work
men handling hydrofluoric acid
should include the wearing of long 
gauntlet rubber gloves, long aprons 
made of rubberized fabric, rubber 
shoes or their equivalent, and proper 
goggles. I t  is essential that this 
equipment be maintained in good 
condition. Rubber gloves should be 
inspected frequently to insure 
against defects.

Adequate exhaust ventilation 
should be provided for enclosed 
working rooms. I f  such ventilation 
is not available, a respirator of an 
approved type should be used, 
avoiding, however, the possible col
lection of condensate from fumes 
which might result in burns on the 
wearer’s face. I t  is further recom
mended that an employee who may 
be exposed to fumes or acid spillage 
be provided with a regulation acid 
hood with respirator and goggles. 
When such a hood is used, it is ad
visable that it be equipped for fresh 
air supply so that the fumes will be 
kept away from the face and not 
pocketed under the hood. Whenever 
an employee is exposed to diluted or 
concentrated fumes to the extent

H a n d lin g  H ydrofluoric  Acid
— — — —  Chem. & Met. I N T E R P R E T A T I O N  — — —

Safety records established by the chem ical process industries are 
the direct result of studies of hazards and establishment of ade
quate precautionary regulations. Hydrofluoric is one of the most 
corrosive and dangerous of commercial acids. Because of its action 
on m etals and on glass, special containers are required for its 
transportation. Recommended practice in handling and shipping 
hydrofluoric acid should be followed at all times.—Editors.
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that cough or distress in breathing 
develops, he should report a t once to 
the plant physician or hospital.

In  ease acid contacts any part of 
the body, the clothing should be 
stripped from the affected parts and 
first aid treatment given immediately. 
This should consist essentially of 
washing the affected parts liberally 
with cold water, preferably under a 
safety shower, until all traces of acid 
are removed. The use of greases or 
salves fo r first aid or emergency 
treatment should be avoided. The 
employee should immediately receive 
medical attention. For eye injuries, 
the eye should be thoroughly washed 
with running water from a faucet 
or drinking fountain, and prompt 
treatment given by a physician. The 
plant physician should become 
familiar with the treatment of hydro
fluoric acid burns. Contact of the 
acid or its fumes with goggles or 
glass spectacle lenses will etch the 
lenses. When this occurs they should 
be immediately replaced. Applica
tion of a thin film of vaseline to both 
inside and outside surfaces of the 
glass will retard sucli etching.

Porous materials, gaskets, etc., 
that have been in contact with this 
acid should not be handled until they 
have been thoroughly neutralized 
with a soda ash solution. Even after 
neutralizing, it is advisable to wear 
rubber gloves when handling such 
materials.

Of the containers available for 
hydrofluoric acid, the type is gov
erned by the strength of the acid and 
the size of container required. Types

G e n e ra l R u b b e r d ru m  for tran sp o rtin g
HF. A lso  no te  p ro tec tiv e  a p p a re l

Courtesy Maurice A. Kn ight

and sizes authorized are summarized 
in the accompanying table.

Handling—All containers should 
be handled with reasonable care and 
should not be dropped. Before mov
ing, the closure should be examined 
to insure security of seal. Lead car
boys must be handled with particular 
care to avoid cracking and subse
quent leakage.

Storing—A cool location, away 
from exposure to the sun, should be 
selected for storage of drums, bar
rels and carboys containing 1IF. 
Grease contamination should be 
avoided. Drum bungs should be up; 
wood barrel heads should be kept 
covered with water. Filled drums 
should have closures loosened while 
in storage to vent possible internal 
pressure.

Venting—Loosen plugs and caps 
slowly before disengaging. Gauntlet 
rubber gloves should be worn and 
the face kept away when loosening 
or removing any closures. Willi 
steel drums, sparks or open flames 
must be guarded against.

Discharging—Containers should
always be emptied by gravity. Air 
pressure must not be used. An all
rubber syphon with bulb starter is 
most satisfactory. Closures must be 
replaced and returned with empty 
containers.

Return—Drums and carboys must 
be completely drained before return. 
Remove the I.C.C. white label. No 
water or other material should be 
added before or after emptying; in
sides must not be washed.

The anhydrous acid is a liquid at 
relatively cool temperatures, but is 
shipped in unbrazed steel cylinders,
I.C.C.-4B (or other cylinders of su
perior specification), because its 
boiling point (66.7°F.) is often ex
ceeded by the temperatures at which 
it is transported and used. The 
presence of appreciable pressure 
within cylinders under ordinary con
ditions is therefore improbable but 
should be guarded against. The tem- 
perature-pressure chart shows gage 
pressures of 0, 17 and 44.5 lb. per 
sq.in. at 68, 108 and 149 deg. F. 
Special equipment should be pro
vided by the customer for cither the 
direct use or dilution of the acid.

Tank cars, I.C.C.-104A, 105A, ol 
A.R.A. IY-A are also authorized for 
the transportation of anhydrous 
hydrofluoric acid. •

Equipment— Steel cylinders for 
anhydrous acid are equipped with a 
special valve for discharge, which 
should not be used as a control valve. 
Pipe connections from (he valve to 
the point of use should be of steel

(seamless tubing preferred, of 16 
gage, minimum) and welded wher
ever possible. Cast iron piping and 
fittings are not recommended. Where 
gaskets are necessary they should be 
of Vistanex impregnated asbestos, 
or of neoprene. The discharge line 
should include a steel adapter for 
connecting the discharge line to the 
cylinder valve, and an all-steel needle 
valve for regulating the flow of acid 
from the cylinder.

Em ptying the Cylinder—This may 
be accomplished by pouring the acid 
directly from the cylinder or by 
distillation.

Pouring should never be attempted 
when the temperature of the sur
rounding air is equal to or greater 
than the boiling point of the acid. 
Where temperature conditions are 
such that the pouring method can be 
used, the operator must be provided 
with adequate safety equipment.

Tf the distillation method of dis
charge is used, the cylinder should 
be placed in a water bath and heated 
to a temperature of approximately 
140 deg. F., which should result in a 
gas discharge sufficiently rapid for 
•most requirements. H igher distilla
tion temperatures with correspond
ingly greater rates of discharge may 
be used provided the proper precau
tions are observed. Anhydrous acid 
at 212 deg. F . has a gage pressure 
of 320 lb. per sq.in. Never apply 
direct heat or a flame of any kind 
against the cylinder. The gas from 
the cylinder may be piped direct to 
the point of use by means of seam
less steel tubing.

In  no case should the acid gas be 
passed directly below the surface of 
water during a diluting operation, 
unless a vacuum break is provided 
between the liquid container and the 
acid cylinder.

A uthorized  C o n ta in e rs  for S h ipp ing  
H ydrofluoric  A cid

Acid
I.C.C. Capacities, strength,

Type spec. No. gal. per cent
Rubl>er drums 43 A 5, 13, 30 65 or less1
Steel drums

unlined s, * 5 A 20, 55, 110 GO or more
rubber lined 5 D 110 max. 40 or less
lead lined 55 max. 65 or less

Lead carboys 1 B, 28 5 to 15 65 or less
Wood Iwrrcls,

asphaltum lined 10 A 55 max. 30 or Ics3
Tank cars

rubber lined3 103 B 5,000 max. 40 or leas
wood tanks 10S, 108 A 8,000 max. 30 or less
unlincd4 103 A, 104 A

105 A; (ARA-
IV A) 8,000 max. 60 to 80

1 Neoprene lining advisable for concentrations greater 
than 48 per cent.

■ Fill to 90 per cent of capacity. For l.c.I. use drums 
not over 55-gal. capacity, fill to SO per cent of capacity, 
drums 2 gagrs heavier than I.C.C.-5 A.

3 See also M.C.A. Manual TC 2.
< Passified.
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Leather Cloth
MELVIN E. CLARK A ss is ta n t Editor. C hem ica l & M eta llu rg ica l E ng ineering

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

Out of the technology of the textile, leather and chem ical industries, 
the artificial leather industry has built a technology of its own. 
Since 1923, the dollar volume of the pyroxylin coated fabrics busi
n ess has not grown much — only from $22,000,000 to $24,000,000 in 
1937. Quantity of production, however, tells another story. Yardage 
has grown steadily from 41 million sq.yd. in 1923 to 80 million in 
1937. Twenty-five manufacturing establishm ents are operating in
stead of 17. Surely these data indicate an advance in technology, 
econom ies in process and improvement in product. To find the 
specific answers w e sought out one of the largest leather cloth 
manufacturers and arranged to describe a modern plant by word 
and picture.— Editors.

Ea c h  y e a r  the layman has 
greater difficulty in distinguish

ing between real and artificial 
leather in the products he buys. 
Men’s pocketbooks and billfolds, 
ladies’ handbags, notebook covers, 
brief cases, overnight bags, women’s 
shoes, automobile upholstery and 
many other products are now made 
from coated fabric at the lowest 
prices ever. Simulated cowhide, calf
skin, doeskin, pigskin, alligator hide 
and even artificial suede, actually 
feel as well as look like the genuine 
leather.

The beginning of the artificial 
leather industry in this country dates 
back to 1850 (sec Chemical Engi
neering in the Production of Coated 
Fabrics, Chem. if M e t June 11, 
1923). Technical progress in the in
dustry lias been steady—not many 
spectacular developments and yet a 
good many process improvements 
and refinements. Basic steps in the 
manufacturing process remain the 
same: a sheet of cloth is dyed, coated 
with rubber or pyroxylin; vulcanized 
or dried, embossed, inspected and 
packaged for shipping. Some of the 
new developments have been in more 
efficient pigment grinding, one-step 
dope mixing, larger capacity coat
ing machines, and solvent recovery.

At the Stamford Works of its 
Zapon Division, Atlas Powder Co. 
lias three plants in one. They were 
acquired in 1917 when Atlas pur
chased Richards & Co., Inc., Cellu
loid Zapon Co., and the Zapon 
Leather Cloth Co., and were com

bined to form the Zapon Division. 
One department of the division 
makes rubberized cloth of various 
kinds, a second makes industrial lac
quers and finishes and the third 
makes pyroxlin coated fabric. This 
article will describe only the coated 
fabric department. The work of 
this department is divided by areas 
and functions into six sections: dye- 
house, dope room, coating room, em
bossing room, solvent recovery, 
inspection and packaging.

DYEHOUSE

Cotton cloth of various grades 
(broken twills, ducks, sheetings, 
drills, sateens) is taken first to an

upper floor in the dyeliouse fo r in
spection. Loose threads, knots, 
bumps and other imperfections that 
might produce a flaw in the coating 
are removed. Next the sheet may be 
singed and/or napped, according to 
the customer’s order. Dyeing is not 
an absolutely essential step for many 
coated fabrics, but it is usually done 
because the finished product looks 
better if  the hack of the sheet is 
nearly the same color as the coating. 
For this reason, dyeing is not done 
as critically as in commercial dye- 
houses. Approximate color matching 
and surface dyeing only are usually 
satisfactory.

Speed is the main consideration

Cotton cloth b a s e  for artific ia l le a th e r  is d y e d  " to  m atch  fa c e "  on con tinuous 
m ach in e  (left) or on sm a ll jig  d y e rs  a t  r igh t

C lose-up of v a ts  on  the  con tinuous m a 
ch ine  w h ich  d y e s  80 y a rd s  a  m inute
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N itrocellu lose  d o p e  is m a d e  in m ixers a t  left. P igm ent is d isp e rse d  in ca s to r oil w ith  the  collo id  mill (right)

and two kinds of dyeing machines 
are used at Stamford. Small jig 
dyers are most satisfactory for small 
orders. But a large continuous 
machine handles all quantity stock. 
I t  runs at speeds up to 80 yd. per 
minute and cannot be used on a run 
of less than 4,000 yd. J-boxes are 
used before the vats and before the 
finishing rolls to accumulate cloth in 
case of interruption in dyeing or 
finishing. Drying is done in two 
stages: (1) on a can or roll dryer 
of the type used in the paper in
dustry and (2) in a tunnel while the 
cloth is stretched by tenting frames.

The last operation in the dyehouse 
is that of finishing, where the cloth 
is metered, rewound and cut to 
length.

DOPE ROOM

While the cloth is being prepared 
for coating in the dyehouse, the 
coating material is being mixed in 
the dope room. The term “dope” 
has long been used in the industry 
to describe a heavy syrup-like mix
ture of nitrocellulose, pigment, oil 
and solvents. The first operation in 
its preparation is the dispersion of 
the pigment in the oil, which is done 
in a unique manner at the Zapon 
plant.

Pigment and caster oil receive a 
preliminary mixing in a small tank 
with a propeller-type portable mixer. 
The grinding is done in a colloid

mill specially' designed by Zapon 
engineers. This mill consists essen
tially of two circular plates placed 
parallel to each other with very 
little clearance, and rotated in oppo
site directions by small steam tur
bines at 8,000 r.p.m. The mixture 
is charged from above through a hol
low shaft and discharged through the 
bottom of the plate housing. I t  took 
years to develop this type of grind
ing unit, which has proved to be ex
tremely efficient. A large saving over 
the 3- and 5-roll mills formerly used 
has been effected as evidenced by the 
fact that only two colloid mills are 
used to disperse all the pigment for 
the coated fabrics plant at Stamford.

Dope is prepared by mixing this 
pigment, some additional castor oil, 
solvents and nitroeotton, in large 
Turbo-Mixers. The solvent (a stand
ard mixture of ethyl acetate, naphtha 
and denatured alcohol) is charged to 
the mixer through a Neptune sig
naling positive displacement meter, 
after which the nitroeotton is shov
eled from a drum to the mixer. 
When tlie “cotton” is completely 
dissolved, the oil and pigment are 
added. This installation is unique, 
in that the mixing is started and 
finished all in the one Turbo-Mixer.

Composition of the solid pyroxylin 
in round numbers is approximately 
as follows: 25 per cent nitrocellulose, 
25 per cent pigment and 50 per cent 
castor oil. To make dope, about 40

per cent of this mixture is added to 
(30 per cent of solvent, which in turn 
contains 30 per cent ethyl acetate, 
30 per cent naphtha and 40 per cent 
denatured alcohol (SD-1). These 
percentages are by weight and are, 
of course, varied from time to time, 
depending on the type of product 
desired.

Because of the potential hazard in 
the dope room, every precaution is 
taken for safety. Louis-Allis ex
plosion-proof motors are used to 
drive agitators on the mixers. All 
electrical wiring is encased in vapor- 
proof conduits. Solvent pipelines 
are painted red, castor oil lines 
are green so as to be easily dis
tinguishable. Precautions are taken 
to avoid static electricity. Batches 
are figured to use only full drums 
of nitroeotton so that no open half
filled drums will invite a fire. This 
procedure also insures accurate 
measurement. Although Zapon ni
trated its own cotton at one time, 
the division now purchases all its 
requirements in small metal drums.

Color matching is an important 
job in the dope room. The color of 
each batch mixed must be regulated 
carefully to comply with specifica
tions. The eye of the color matcher 
is the colorimeter and a special type 
of daylight bulb his only aid. 
Changing colors in the mixers is not 
difficult, providing they are changed 
gradually, e.g., red to orange, etc.
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Cloth:'
Ducks, sheetings, 
drills, sateens, 
broken twills

Pigments
Colloid mill 
(or Roll mills)

Nitro-celliilose

Solvents:
Ethyl acetate, 
ethyl alcohol, 

naphtha

Coating machine

sorbe

Finished
coated
fabric

PYROXYLIN COATED FABRICS

I t  is rarely necessary to clean the 
tank completely with solvent when 
changing color.

COA TING ROOM

A coating machine is a long low 
table on which the cloth is moved by 
an endless conveyor while being 
spread with dope. Most of the 
machines at Stamford are 60 ft. in 
length and, by overlapping, can 
accommodate about 1,000 ft. of cloth 
in continuous strip.

Dope is usually applied to the 
machine by hand (see cut) by means 
of a spatula (some machines are 
equipped for semi-automatic feed). 
Thickness of coat is regulated by a 
doctor knife. A minimum of three 
and sometimes as many as 20 coats

are applied to each sheet of cloth.
Each machine is completely in

closed and connected to a solvent re
covery system through a duct. Sol
vent is driven oil by a unit heater 
of the radiator type placed at the 
front of the machine and by a num
ber of steam coils beneath the con
veyor at intervals. Each conveyor is 
equipped with a Beeves variable- 
speed drive to regulate the speed of 
the cloth through the machine.

Some coating machines are built 
to give special effects. For example, 
Spanish leather effects are made by 
coating a cloth with red dope, em
bossing, then coating again with 
black dope on a special machine. 
The black fills only the troughs of 
the pattern leaving the ridges red.

Thus by contrast the impression of 
depth is created.

Several new-type coating machines 
with capacities three times that of 
the small machines are being con
structed by Zapon. Instead of pro
viding for the sheet to go straight 
through and back again, the new 
machines provide an extra lap. That 
is, the sheet travels the length of the 
machine once, returns more than half 
way, goes back to the end again, 
and finally returns to the starting 
point. On the return trip  the sheet 
is laid on the conveyor in laps, thus 
allowing several feet of fabric to be 
carried per foot of conveyor space.

In  the above paragraphs the coat
ing operation has been discussed as 
though all machines were in a single

N itrocotlon is sh o v e led  from  drum s in to  th e  top of C loth a n d  d o p e  f in a lly  com e to g e th e r  on th is co a tin g  m ach in e ,
one of the  la rg e  m ixers a l r e a d y  c h a rg e d  w ith  so lv en t O v en  is s te a m  h e a te d  a n d  e q u ip p e d  for so lv e n t reco v e ry

D ope so lv en ts  a n d  casto r 
oil a re  m e te red  into 1,000 
g a l. m ixers w ith  th is 
s e m i - a u t o m a t i c  e q u i p 
m ent. P igm en ts, d is 
p e rse d  in oil, a re  p o u red  
into the  mix b y  h a n d  
a fte r  the n itrocellu lose  
h a s  b e e n  th o ro u g h ly  d is
so lv e d  in  so lven ts . See 

flow  sh e e t a t  righ t
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room. However, such is not the case. 
There are several rooms at Stam
ford devoted to coating—some for 
large quantity items of standard de
sign, others for small quantity stock 
items, and still others for special 
fabrics made to order. One room 
contains a number of hand-finishing 
tables where cloth effects may be 
printed.

From the coating machines the 
rolls of fabric go first to an inter
mediate inspection called the split 
table. Here the sheet is examined 
for flaws, measured and cut to 
proper length for individual orders. 
Then it is ready for embossing. Two 
kinds of embossing machines are 
used, the flat bed press and the roll 
press. The former, a Sheridan press, 
uses a steel engraving 26 x 54 in. 
for the upper platen. The female 
die is made for each engraving by 
inserting a heavy sheet of paper and 
pressing until the design is firmly 
imprinted. Zapon has a stock of en
gravings containing 350 different 
designs. Embossing is accomplished 
by intermittently closing the press 
and moving the fabric. Steam is used 
for heating to a temperature of 280 
deg. E.

Large quantity orders are handled 
on the roll presses where the engrav
ing is a cylinder and the sheet moves 
at a rapid, steady pace. These cylin
ders, however, are very expensive 
and interchangeable only with diffi
culty; so they are not practical for 
short or specialized orders. They do 
have the advantage that they prin t 
a continuous pattern, whereas a sheet 
embossed on a flat bed press exhibits, 
to the expert’s eye, a break every 
26 in.

Every yard of coated fabric is 
inspected by an expert as it moves

down across an inclined table. The 
inspector controls the speed o f. the 
sheet, which is rewound simultane
ously, by a foot treadle. Flaws are 
cut out, sometimes making it neces
sary to sell the remainder of the roll 
as a remnant for some specialized 
use.

SOLVENT RECOVERY

As mentioned previously, all coat
ing machines are equipped with 
hoods and ducts for solvent recovery. 
The air drawn ofT contains from 0.7 
to 0.9 per cent of solvent vapor, 
which is about 40 to 45 per cent of 
the lower explosive limit. I t  is 
carried to a separate building for 
recovery by means of three 75-lip. 
blowers handling 40,000 c.f.m. The 
air is cooled by salt water (water 
pumped from Long Island Sound) 
and introduced into three horizontal 
activated carbon adsorbers in series.

When the activated carbon in the 
adsorbers is 75-80 per cent satu
rated, it is reactivated by the intro
duction of live steam at the rate of
9,000 lb. ])er hour. The steam-sol
vent mixture containing about 35 
per cent solvent is condensed and 
separated in a gravity separator. 
All the naphtha and some ethyl ace
tate is removed (about 35 per cent of 
the recovered solvent is separated 
this way). The water solution con
taining the remainder of the ethyl 
acetate and the ethyl alcohol is dis
tilled in a Badger continuous copper 
still using 1,200 lb. of steam per 
hour. The two fractions of recovered 
solvent are mixed, butted-up and re
turned to the dope room for reuse. 
About 85-90 per cent overall re
covery is effected.

Copper construction is necessary 
in many parts of the unit because of

small amounts of acetic acid formed 
in distillation.

Zapon executives are proud of 
their power plant, and it, is, indce 1 
one of the most modern and efficient 
power plants of its kind. There are 
three boilers, two Heine straight tube 
rated at 500 hp., and one new Edge 
Moor bent tube rated at 720 hp. The 
new boiler has an output of 70,000 
lb. of steam per hr. at 200 lb. 
pressure and 100 deg. superheat, 
whereas the two small boilers have a 
combined capacity of only 66,000 
11). of steam per hour.

W ith the exception of the small 
steam turbines driving the colloid 
mills and the embossing machines, 
all of the plant’s 80,000 lb. per hr. 
(maximum) steam requirements are 
for low pressure steam. Therefore, 
most of the steam is reduced from 
200 lb. to 28 lb. pressure through 2 
Westinghouse turbines—-one a 937- 
kva. condensing, the other a 1,250- 
kva. non-condensing turbine. Two 
large Ingersoll-Rand compressors 
provide for compressed air require
ments. High pressure and low pres
sure steam requirements are thus bal
anced and all electricity generated 
is a byproduct.

ARTIFICIAL SUEDE

Artificial suede (tradenamed Iza- 
rine) is an interesting product made 
at Stamford but not included in the 
class of leather cloth described in this 
article.' Nevertheless, its manufac
ture is so intriguing that the author 
should like to outline it briefly as an 
appendix.

The base material for Izarine is a 
rubberized cloth which is threaded 
into a coating machine similar in 
appearance to those described above. 
A thin coating of rubber cement i s . 
applied. Then the cloth is sprinkled 
with finely divided cotton fibers 
which have been dyed to the proper 
color. Beaters in the form of ropes 
tightened by spring action beat the 
sheet from the bottom, making the 
fibers stand on end until the rubber 
cement hardens. The sheet is then 
vulcanized and the product looks and 
feels like a fine suede. I t  is used 
for ladies suede shoes, suede jack
ets and the like.

In conclusion, the author wishes 
to acknowledge Chem & Met.’s in
debtedness to M. J. Creighton, gen
eral manager of the Zapon Division, 
and G. C. Bacon, superintendent of 
the coated fabric department, for 
permission to visit the plant, for 
illustrative material and for check
ing details in the manuscript.

P igsk in , b u ck sk in  a n d  o th e r  d e s ig n s  S teel em bossing  p la te  26 x  54 in.
a re  a d d e d  b y  th is em bo ssin g  m ach in e  w ith  p o p u la r  a llig a to r  h id e  d es ig n
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Extinguishing Fires in  the 
Chem ical Industry

Courtesy The H artford Time*
C hem ica l fires re q u ire  ca re fu l u se  of ex tin g u ish in g  a g e n ls . The a b o v e  illu s tra 
tion sh o w s w h a t h a p p e n e d  w h e n  w a te r  /w as  s p ra y e d  onto b u rn in g  m ag n esiu m

    ..................... Chem. & M e t  I N T E R P R E T A T I O N  1 - ■ —

Chemical industry in general necessarily operates with a  thin mar
gin of safety because of the fire and explosion hazards involved in 
the storage, handling and processing of m any materials which in 
them selves are susceptible to ignition in one form or another. To 
minimize the danger to both life and property, it is essential that 
fires be anticipated and that proper methods of fighting them be 
available for instant use wherever and whenever needed.—Editors.

TWO C0NMT10XS mitst ho satisfied 
it’ there is to ho combustion, 

namely ample concentration of gas, 
liquid-vapor or dust, and ample air 
or oxygon in which (hoy can burn, 
the elimination of cither condition, 
will effect extinguishment. The 
former can be accomplished by cool
ing the liquid surface directly or 
through the mass, and the latter In- 
cutting off the required supply of 
air or oxygon. This can be done 
either by artificial means such as 
smothering by automatic self-closing 
covers on containers of solvents, 
waste cans, excelsior bins, or by use 
of inert materials such as powdered 
asbestos, talc, rook dust, sand, gra
phite, and soda-ash; even saw-dust 
and fire-blanket,-? have their uses. 
Application of chemical foam and 
mechanical foam accomplishes this 
well, except in that class of liquids 
which dissolve the foam or in which 
the water content of the foam is in 
itself a hazard. Physically, this air 
or oxygen supply can be cut off or 
at least can be diluted to less than 
that required for combustion either 
by application of inert gases such 
as carbon dioxide and nitrogen or 
by steam flooding. This is also the 
function of carbon tetrachloride, the 
most commonly used vaporizing liq
uid, the gas from which is an effec
tive diluent in fire extinguishment.

W ater is the most abundant of 
the fire extinguishing mediums, it is 
the cheapest and is most universal. 
However in the chemical industry it 
is effective, useful and safe only so 
long as its use does not involve re
action hazards on chemicals which 
are liable to overheat, burst into 
flame violently or explode. Since 
electrical equipment is so universally 
used, the accident hazard from the 
use of water is ever present. W ater 
still holds predominance in the art 
of fire-fighting and in the water 
spray method of discharge it is 
'commanding prominence in protect
ing oil filled electrical equipment.

A b s tra c te d  from  “ E x tin g u ish in g  F ir e s  in 
th e  C h em ica l In d u s try .”  bv  R. M. L. R u s 
sell, E n g in ee r , F a c to ry  In s u ra n c e  A ssoc ia
tion , H a r tfo rd . C onn. T h e  p a p e r  w as  
p re sen te d  a t  th e  W e s te rn  N ew  Y ork  S a fe ty  
C onfe rence  h e ld  a t  N ia g a ra  F a lls , X . Y., 
J u n e  5, 1940.

“Caution” is the single word that 
should identify its nse about chem
ical plants, in general.

Certain elements and compounds 
which will burst into flame in air 
at normal temperatures include white 
or yellow phosphorus. So rapid will 
this material oxidize in contact with 
an oxidizing chemical that it will 
explode. I t  should be stored under 
water in underground iron or con
crete tanks well isolated from other 
chemicals. In event of fire it should 
be deluged with water until extin
guished, the solidified phosphorus 
then covered with wet sand or dirt. 
There are other chemicals a little 
less violent in this class such as red 
phosphorous, which is explosive when 
mixed with oxidizing materials such 
as nitrates, chlorates, persulphate» 
and certain acids. Red phosphorus

should be flooded with water and 
then blanketed with wet sand or dirt.

There is that class of chemicals 
such as sodium, potassium and some 
of their compounds which burst into 
flame and explode spontaneously on 
contact with water. Obviously any
one not knowing the characteristics 
of these materials not only risks his 
life from a possible explosion but 
also will render a bad fire even 
worse by the careless use of water 
or any extinguishing agency contain
ing water. For the extinguishment 
of fires in these chemicals, abso
lutely dry sand, talc, asbestos powder, 
dry salt, or graphite should be care
fully spread over the burning mass.

Magnesium is being used exten
sively in the aircraft industry in or
der to <i'V(‘ certain desirable char
acteristics to the aluminum alloys
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list'd and for tlmt reason magnesium 
production has been greatly increased 
in recent years. Because it weighs 
idiout 3 as much as aluminum its 
advantages can be appreciated, never- 
(li'eless it has introduced fire and ex
plosion hazards where considerable 
quantities of materials arc being 
handled in dust form in which there 
is | magnesium present. Shavings, 
tli|n sheets and dust are ignited very 
readily. Inasmuch as water thrown 
upon burning magnesium liberates 
hydrogen gas which only adds to the 
intensity of the tire, it is obvious 
that extinguishers employing water, 
foam or carbon tetrachloride or 
soda should never be used. Air
craft plants use dry asbestos cement, 
such as is used for boiler insulation, 
for smothering burning magnesium. 
Dry sand and talc are also effective.

Aluminum powder is equally dan
gerous. Careful use of dry sand, 
ashes or rock dust is considered 
proper extinguishing procedure for 
aluminum dust tires.

There is also the familiar calcium 
carbide which liberates acetylene gas 
on contact with water or moisture. 
Obviously water cannot be used for 
fire extinguishment. Probably the 
best and quickest means is by vise 
of dry sand, dry ashes, rock dust 
and soda ash.

Similar inert materials should be 
used for extinguishing fires in such 
other chemicals as barium peroxide, 
camphene, camphor, potassium per
oxide, sodium peroxide and so forth.

There is an abundance of other 
chemicals such as sodium nitrate, 
potassium nitrate, magnesium nitrate, 
barium nitrate, barium chlorate, po
tassium chlorate, sodium chlorate, 
sodium perchlorate, strontium nitrate, 
thorium nitrate, glacial acetic acid, 
etc., which can effectively be extin
guished by use of water. Such ma

terials may also be smothered ln- 
use of carbon dioxide.

Cellulose nitrate or pyroxylin base 
materials decompose when exposed to 
temperatures in the neighborhood of 
300 deg. I1’. The heat of combustion 
of nitrocellulose is about the same 
as that of wood, but the rate of com
bustion of nitrocellulose is from 12 
to 18 times that of wood. Through 
the decomposition of cellulose nitrate 
there becomes available oxygen in 
sufficient quantities to maintain com
bustion. If the decomposition takes 
place under pressure, such as in a 
vault not properly vented, hydrogen 
gas may be evolved in considerable 
quantities; if the supply of air is 
insufficient to cause the immediate 
combustion of these gases, a poten
tial explosion hazard exists, since 
these combustible gases may later be 
ignited when fresh air is admitted. 
The generation of hydrogen and 
oxygen may be so rapid in a hot 
cellulose nitrate fire that even though 
the material is cooled or an attempt 
is made to smother such a fire or to 
dilute the atmosphere with an inert 
gas, the material may still continue 
to burn due to the presence of the 
combustible gases of its own decom
position in the absence of air. There
fore this material must be treated 
by special means of fire extinguish
ment, either by an absolute delug
ing with an abundant supply of 
water in order to check the spread 
of such a fire or by an attempt to 
maintain a very high concentration 
of inert gas such as carbon dioxide 
or nitrogen. Cellulose nitrate burn
ing in large quantities also liberates 
certain toxic gases, which in a con
fined spaee may impair fire-fighting 
procedure. Extreme care therefore 
should be exercised also from a life 
hazard angle.

Since the decomposition of burn

ing cellulose acetate is not exother
mic, if once started it does not con
tinue except under conditions where 
there is an external source of heat. 
Combustion therefore of cellulose 
acetates ceases in the absence of a 
fresh air or oxygen supply and will 
quickly respond to extinguishment 
by water, foam or carbon dioxide.

Another commonly used chemical 
is sulphur. This material can read
ily be extinguished by smothering 
with carbon dioxide, nitrogen, sand, 
foam and will also respond to the 
cooling effect of water in form of a 
spray. However, like aluminum dust, 
it must not be scattered into the air 
by pressure from a hose or other 
disturbing mediums, for when mixed 
with air and ignited it produces a 
violent explosion.

There are several hundreds of liq
uids constituted by the various com
binations of chemicals which are 
either intentionally produced for in
dustry or are the biproduets of such 
operations, uses for which have either 
been found or created. For instance 
there are the multitudinous combina
tions of carbon, hydrogen and oxy
gen constituting the classification 
known as synthetic hydrocarbons such 
as ketones, esters, ether and ethyl, 
methyl, amyl and butyl alcohols. 
These aggregate a very great per
centage of the solvents, vehicles, 
tliinners, cleaning agents, anti-freezes, 
anesthetics, etc. used today. Prac
tically all of these liquids have flash
points above 0 deg. F. with the 
exception of acetone which may run 
from 0 to a few degrees below 0 deg. 
F. Those solvent chemieals which 
have a flashpoint in excess of 100 
deg. F . are classed as safety solvents. 
I t can be said that usually the syn
thetic hydrocarbons can be extin
guished by means of smothering or 
diluting the atmosphere above the sur

A lum inum  bronze  d u st explosion  a t a  lire  in P a in esv ille , O hio E xplosion of a  tan k  of tu rp en tin e  d u rin g  a  fire in a  p a in t shop
Photographs courtesy National F ire Protection Association
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face of the burning liquid with car
bon dioxide or nitrogen down to a 
point that combustion ceases. The 
majority of these liquids also re
sponds to extinguishment under a 
blanket of foam except for the alco
hols and mixtures containing alcohol, 
as this particular classification of 
liquids will dissolve foam. Inasmuch 
as the common alcohols are miscible 
in water, such fires can be extin
guished by the use of water either 
as a result of cooling or of dilution 
of the liquid itself.

There is also that classification of 
liquids arising from the distillation 
of coal ta r such as benzol, toluol, 
solvent naphtha, heavy naphtha, 
naphthalene, phenols and oils. Ex
tinguishing fires in these liquids can 
be quickly accomplished by use of 
carbon dioxide, niti'ogen gas, or by 
the blanketing effect of foam. Be
cause of the fact that they are not 
miscible with water, the use of water 
only serves to spread the burning 
liquid which will float and burn 011 
the surface of the water itself, un
less the fire is caught in a stage 
where through the abundance of wa
ter the fire can be extinguished by 
dispersion.

Hydrocarbons may also be classi
fied as being obtained from the dis
tillation of crude petroleum. In  this 
class are the gasolines, benzines, 
naphthas, petroleum spirits, fuel 
oils and the lubricating oils. Carbon 
dioxide, nitrogen gas, carbon tetra
chloride and foam are considered the 
proper extinguishing agencies. Be
cause of the fact that these materials 
are not miscible with water, a fire is 
only spread by use of water unless, 
as above, it is used in spray form. 
This is being done today with very 
excellent results.

RE-IGNITION HAZARDS

Because of the high volatility of 
all low flash solvents, unless there 
is absolute and positive fire extin
guishment there will be an immediate 
re-ignition or reflash of the solvent 
vapors liberated from the heated 
mass of liquid. Because of the fact 
that this gas accumulates and does 
not ignite until the mixture has 
reached the lower explosive limit, it 
is usual, particularly if the vapors 
are confined, for this secondary igni
tion to produce an explosion. There
fore the necessity for absolute and 
complete extinguishment immediately 
must be impressed upon those who 
are exposed to this hazard.

In the chemical industry, particu
larly where byproduct gases are bot
tled, refrigeration is an important

factor. While some refrigerants are 
noncombustible or only weakly 
flammable, there are some such as 
butane, dichlorethylene, ethane, ethyl 
bromide, ethyl chloride, methyl chlo
ride, methyl formate and propane 
which are flammable and explosive. 
As a m atter of fact, while the lower 
explosive limit of ammonia itself is 
very high, it does have a wide range 
of from 16 to 25 per cent by volume 
in air.

W ithout a doubt the most effective 
method of extinguishing fires in these 
refrigerants is by dilution with an 
inert gas such as carbon dioxide 
or nitrogen. Because of the fact 
that these materials are commonly 
used under pressure, it is necessary 
to use a gas under pressure for ex
tinguishment in order to cut off the 
source of ignition and the use of 
carbon dioxide seems to be particu
larly well adapted for this purpose.

CAREON DISULPHIDE

There are other chemicals which 
are extremely violent and must be 
treated with very special care. One 
of them is carbon disulphide, exten
sively used in the manufacture of 
explosives, in the rubber industry, 
and in the viscose process in the 
rayon manufacturing plants. I t  is 
highly volatile with an extremely low 
flashpoint of minus 22 deg. F . and 
an ignition temperature of 212 deg. 
F. I t  is classed as more hazardous 
than gasoline. The best extinguish
ing agents are carbon dioxide, nitro
gen gas, sand or other inert mate
rials. Its hazard justifies the total 
flooding of storage rooms by an au
tomatic carbon dioxide system. Foam 
is not considered effective. Neither 
should carbon tetrachloride be used. 
W ater discharged at very low pres
sure but in large volume beneath 
the surface is highly effective, in 
that the water rises to blanket the 
liquid surface.

Other highly flammable chemicals 
include ethyl ether, vinyl ether and 
ethylene. These should be stored 
with the same precautions as carbon 
disulphide and can best be extin
guished by the use of carbon dioxide 
and sand. Very small amounts can 
be extinguished witji carbon tetra
chloride. Where laa'ge amounts are 
stored, automatic parbon dioxide 
flooding.is justified.

Acetone is another chemical that 
should be treated with special care. 
I t  is very volatile and highly 
flammable. Extinguishment should 
be by water, particuliaijly in the spray 
form, or by carbon '-dioxide.

Since the chemical industry is tied

up very closely with an abundant 
use of electricity, fires in electrical 
equipment such as oil switches, oil 
filled transformers and d.c. generators 
must not be overlooked.

One of the best methods fo r ex
tinguishing fires is by the use of 
carbon dioxide. Vaults in which 
there are banks of large transform
ers, automatic carbon dioxide flood
ing is urgently recommended. An
other excellent method of handling 
this oil hazard is by the use of a 
built-in system of water spray. H an
dling an oil fire from the escaped 
contents of a transformer can be 
extinguished either with carbon di
oxide, water spray or with a blanket 
of foam. In  handling oil fires, when 
a stream of foam is used, extreme 
care should be taken not to direct the 
stream of foam into the burning oil 
but to throw it against a vertical 
surface on the fa r side of the liquid 
allowing it to gently flow back across 
the oil surface until complete ex
tinguishment is effected.

The use of carbon dioxide in ex
tinguishing fires in converter sta
tions where motors and generators 
are revolving at high speed, is ex
tremely effective and with it experi
ence has been excellent.

In the power houses of chemical 
plants, the use of gas, fuel oil and 
pulverized coal is ever increasing. 
Automatic flame failure protection 
is being recognized as a safeguard 
against explosions which might tie 
up the operations of a plant for 
weeks. There should be quickly ac
cessible carbon dioxide, carbon tetra
chloride or foam extinguishers to 
cope with the fuel oil and electrical 
hazards.

CONCLUSIONS

In  conclusion it must be said that 
in the event of a fire, unless there 
is ample distribution of first aid 
fire apparatus at hand, prom pt and 
complete extinguishment with mini
mum danger to life and property 
cannot be expected. Flammable 
chemicals do not behave the same as 
common combustibles and the delay 
of a few seconds in cheeking a fire 
may result in total destruction to 
the property as well as a severe loss 
in life.

F irst of all, every possible human 
means should be regimented to eli
minate the sources of ignition of 
flammable chemicals and secondly, 
if a fire do&fe occur there must be 
enough extinguishing agencies, prop
erly distributed, so that the fire can 
be extinguished with the least pos
sible delay.
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(th a t of ammonia in F ig . 1 pins that 
of water in the lower part of F ig. 2 ) .  
Again there is  obtained a fam ily  of 
straight lines representing the absolute  
pressures whieli would be read as 
ex istin g  over the respective solutions 
at the different temperatures.

A corollary of th is  method of plot
ting is th a t the value of the slope of 
any one of the stra ight lines o f such 
a plot tim es the molar la ten t heat of 
the reference substance, a t  any tem 
perature, gives the m olar la ten t heat 
of the m aterial in  question a t the same 
temperature. The la ten t heat of 
ammonia separated from any solution  
m ay thu s be found by m easuring the  
slope of the vapor pressure line (or 
obtaining the tangent of the measured  
angle) for th is solution and m ultip ly
ing th is value of the slope by the  
laten t heat of water at the same tem 
perature. Since the slopes of the lines 
representing vapor pressure of water  
from solutions of different com posi
tions are all the same as that for 
water itse lf, (the slope is  u n ity  which 
is the value of the tangent of an angle 
of 45 deg.) it  follow s that the latent 
heat of water out of any ammonia 
solution is  the same as the la ten t heat 
of pure water. (A lthough the data in
dicate th is, i t  seems reasonable to be
lieve that there m ay be some minor 
errors in these data for strong  
ammonia solutions to m odify th is la st  
conclusion). Sim ilarly, the heat re
quired to evaporate a m olar w eight 
of the entire solution could bo found 
from the slope of the appropriate line  
in the upper part of F ig . 2 and the  
laten t heat of water at the same 
temperature.

F ig . 3 represents probably the  
sim plest method of correlating the  
data of the vapor phase com positions, 
which vary a t different pressures and 
tem peratures. U sing the same calibra
tions of the horizontal ax is and plot
tin g  mol per cent water in the vapor 
on the vertical logarithm ic axis, a 
straight line results for each solution  
of different strength, and shows the  
relation of the com position of the  
vapor in  equilibrium  w ith  th is so lu
tion as it  changes w ith  changes in 
temperature and pressure.

This third graph and the relation it

T im e sa v in g  Id ea s  for E n g in eers

V apor P ressure  o f W a te r Lb per Sq. In A bsolute

SIMPLE PLOT FOR PARTIAL PRESSURE AND VAPOR 
COMPOSITION DATA FOR AQUEOUS AMMONIA

DONALD F. OTHMER Po ly techn ic  In s titu te  of B rooklyn, B rooklyn, N . Y.

A NEW  METHOD of p lotting  vapor 
pressure data w as disclosed at  

the recent Buffalo m eeting of the  
Am erican In stitu te  of Chemical E ngi
neers; and the theory was outlined in 
the June 1940 issue of Industr ia l  £  
Engineering Chemistry.  One applica
tion, in  relation  to  psychrom etrie 
charts, was presented in the May 
1940 issue of Ohem. <£- Met.,  p. 296.

P artia l pressure and vapor com
position relationships involved in 
aqueous am m onia solutions m ay also 
be correlated by th is  type of plot. 
Perry (“Chemical Engineers’ Hand
book,” pp. 352, 353, 354, 357) gives 
data. Briefly, th is method consists in  
laying o u t on the horizontal axis of 
logarithm ic paper a scale of tempera
tures corresponding to a number of 
vapor pressures of a  su itable reference 
liquid in whatever u n its m ay be de
sired, drawing in ordinates represent
ing these tem peratures, and then

plotting  vertically  the vapor pressures 
of the m aterial or m aterials in  ques
tion  on these ordinates. The vapor 
pressure lines so drawn are straight. 
Thus, F ig. 1 is the plot for the par
tia l pressure of ammonia in  pounds per 
square inch absolute for solutions of 
different concentrations using water as 
the reference substance.

It  w ill be seen th at straight lines  
represent the data accurately and that 
these stra ight lines, each for a solution  
of different m olar concentration, tend to 
converge. The lower half of F ig. 2 is 
a sim ilar plot of the partial pressure 
of water from aqueous ammonia so lu 
tions for the solutions of the same 
molar per cents. Ilere again a fam ily  
of stra ight lines represents the data  
very well ; but these lines are all paral
lel to each other and to the line for 
the vapor pressure of pure water.

The upper part o f F ig . 2 is  a plot of 
the total pressures of these solutions

Fig . 1— P a rtia l p re s su re s  of am m onia  so lu tions v e rsu s  v a p o r p re s su re  of w a te r  a t 
sam e  te m p e ra tu re s  for so lu tions of d ifferen t mol p e r cen ts  of am m onia
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represents follow  directly  from the  
first two. The mol per cent water in  
the vapor phase m ay be indicated by 

the partia l pressure of the water  
by P w , the to ta l pressure by P T, and 
the vapor pressure of pure water at 
the given tem perature by /».

Since
N  K =  P w/ P t

Then
log N  »■ =  log P  w — log P T

and
d log Ar w =  d log P  «■ — d log P t

This equation m ay be divided by 
(d log p)  and there is  obtained a t any  
constant liquid com position the fo l
lowing equation:

d log N «■ d log P  w d log P T 

d log p d log p d log p

The plot of the partial vapor pressure  
of water (lower half of Fig. 2) shows 
th a t the slope of a plot of log / ’u. 
against log p  is constant; and thus 
the first term 011 the r igh t hand side of 
the above equation is  constant. S im i
larly , the slope of a plot of log P T

against log p  is  constant from the  
upper half of F ig. 2; and th u s the sec
ond term 011 the righ t m ust be con
stant. The left term in th is equation, 
m ust also be constant, which means 
that the log of the mol per cent of 
water in  the vapor when plotted  
against the log of the vapor pressure 
of pure water gives a stra ight line, 
which is shown in F ig. 3.

Tank Car Collapse
A l t h o u g h  accidents are generally  

considered as unusual happenings, the  
Ju ly  issue of Chemical Sa fe ty ,  the bul
letin  o f the Chemical Section of the 
N ational Safety  Council, points out 
th a t m ost accidents are the logical 
result of a series of events which  
should never have taken place, and 
th a t the resu lt should have been ca
llable of being foreseen. As an example, 
the follow ing is  related:

In one plant em pty tank cars are 
returned and filled p a rtia lly  fu ll of 
hot water and the water then boiled 
w ith  steam  to soften a caustic  sedi
ment in the tank bottom . The solution  
is  drained and the tank washed w ith  
cold water; the car is refilled and is

These charts m ay be used im m e
d ia te ly  in  calculations involving  
vapor-liquid phase relations for so lu
tions of am m onia in water. Such re
lations are m et w ith  in the d is
tilla tion  and concentration of am m onia  
solutions, tlie  absorption of am m onia  
by water from air or other gases, and 
in the absorption system  of refrigera
tion.

then sent 011 its  way. This procedure 
has been followed for years and has 
probably been used thousands of tim es  
by other p lants shipping chemicals.

However, 111 one case the procedure 
outlined was not followed exactly. 
Since the car was not going to  be 
refilled im m ediately, after steam ing  
the dome was sw ung into place and 
the nuts turned down by hand so 
th a t more ears could be switched. 
That n ig lit tlie weather turned unusu
a lly  cold and tlie internal vacuum  
resulting toward m orning collapsed  
the tank com pletely. R ivets were 
sheared of! and side w alls crumpled  
like paper. Every step in w hat had 
been done to the tank w as aimed in 
evitab ly toward producing a high  
vacuum— and w ith predictable results.

of

Fig . 3, R ight—Mol p e r  c en ts  of w a te r  in v a p o r 
in eq u ilib riu m  w ith  am m o n ia  so lu tions of d if
fe ren t co n cen tra tio n s  p lo tted  a g a in s t  the  v a p o r 
p re s su re  of w a te r  a t  the  sam e  tem p e ra tu re s  

Tempe nature ,
140 160 180 200 220 740250

0.01
20 30 

Sq. In. Absolute

Fig. 2, Left—Low er h a lf: P a rtia l p re s su re  of w a te r  from  am m o n ia  so lu tions
p lo tted  a g a in s t  the  v a p o r  p re s su re  of p u re  w a te r  a t  th e  sa m e  te m p e ra tu re s . 
U pper h a lf : T o tal p re s su re  of am m o n ia  p lu s  w a te r  from  am m o n ia  so lu tions

p lo tted  a g a in s t  th e  v a p o r p re s su re  of w a te r  a t  the  sam e  tem p e ra tu re s
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Hydrogen ion measurement and control have progressed so 
rapidly in recent years that much of the literature is now  
out of date. Nevertheless, applications of this method of 
determining and regulating effective acidity or alkalinity 
have grown by leaps and bounds. To an ever increasing  
extent process industries are finding pH control to be essential 
in securing optimum conditions for settling, coagulation, pre
cipitation, reaction rate, particle size, filtration and other 
factors, and in preventing corrosion. Evidently pH pays!
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Lower production costs, improvements in uniformity and  
quality, greater y ields and reduction in w aste and spoilage  
are all consequences which m any process industries have  
been discovering in the measurement and control of the 
hydrogen ion concentration. Particularly in such industries 
as leather, paper, sugar, fermentation, water purification, 

C O N C L U S I O N S  sew age disposal and pharmaceuticals has this been true.

However, only in the last few years has pH regulation truly 
come of age. New developm ents have appeared at a  rapid 
rate. In bringing to its readers this last-minute report on the 
situation, Chem. & Met. has solicited and received the help of 
m any people. Particularly, however, w e acknowledge the 
work of Douglas M. Considine, chem ical engineer of C leve
land, from w hose pen most of the report has come.

P rin c ip les  a n d  S ig n ifica n ce  of 
pH M easu rem en t

IN 1887, the Swedish scien tist, A r
rhenius, in a ttem pting to  account 

for the abnormal osm otic a c tiv ity  of 
solutions of acids, bases and sa lts  pro
posed that the aqueous solutions of 
such substances be considered as d is
sociated into positively  and nega
tively  charged particles, or ions. That 
hypothesis led subsequently to the  
realization that the hydrogen ion plays 
a major role in its  effect upon many 
biological and chemical processes in 
which it  is present. The concentra
tion  of hydrogen ions was found not 
only  of significance in  itse lf, but 
found to serve as an index of reactions 
in which the hydrogen ion is  not an 
actual participant. Today, the im 
portance of the hydrogen ion and its  
control are taken for granted in many  
industrial processes.

When pure water d issociates, there 
are equal numbers of hydrogen and 
hydroxyl ions formed and it  is termed 
neutral. The concentration of II* and 
OH- ions in pure water and neutral 
solutions are each equal to 10_:,
0.0000001, or 1/10,000,000 gram equiva
len ts per liter  a t 22 deg. C. The use

of a negative exponent, decim al or 
fractional expression of such concen
trations is  cumbersome and incon
venient for hydrogen ion calculations. 
The pH scale was devised and utilizes  
the negative exponent as a m eans of 
expressing the hydrogen ion concen
tration . Thus, a neutral solution  is 
termed as having a pH  of 7 instead  
of a hydrogen ion concentration of 
H)": gram equivalents per liter. M athe
m atically , pH is defined as the loga
rithm  of the reciprocal of the hydro
gen ion concentration, shown by

pH = —  log [H +] ; [H +] =  10-»H
W hen an acid such as HC1 dissoci

ates, H* and Cl-  ions are formed and 
the pH of the solution is dependent 
upon the degree of dissociation. From  
Fig. 1 i t  m ay be noted th at the pH w ill 
lie between 0 and 7 for an acid solu
tion. Sim ilarly, a base such as NaOH  
forms N a+ and OH- ions upon dissocia
tion. The figure shows th a t the pH 
of an a lkaline so lution  w ill lie  between 
7 and 14.

The pH scale not only is of advan
tage in hydrogen ion calculations, but

one can learn to use it  in telligen tly  
w ithout knowing the derivation of the  
term, ju st as one m ay learn to use the  
Fahrenheit scale of tem perature w ith 
out knowing the derivation of de
grees F. This enables the operator 
or foreman of a process to make in te l
ligen t use of instrum ents for determ in
ing pH and apply a practical interpre
tation  of the data thus obtained. I t  
should be remembered th a t th e  hydro
gen ion concentration of a solution  
increases by a power of ten w hile the  
pH term decreases by one un it. P rac
tica lly  speaking, a solution of pH 5 
is ten tim es as acidic as one of pH G.

The norm ality of a solution should  
not be confused w ith  the pH. N or
m ality  represents the total ac id ity  of 
a solution , nam ely the hydrogen ions 
present as ions, plus the ionizable h y 
drogen s t ill  present in m olecular com
bination. A ll acid solutions are not 
dissociated com pletely. In an HC1 
solution , part of the hydrogen m ay be 
present as ions and the remainder in 
com bination w ith  chlorine in the un
dissociated m olecule, but availab le for 
ionization under favorable conditions.
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[ H i 10° 10"' IO“ 2 I0"3 KT* I0‘ s icr6 I0-7 I0~8 io-’ IO"10 10'" I0-« 12‘ 13 10"*4

pH 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

pOH 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0

[Orf] 10'M io-ß IO"12 10-" to-10 io-’ I0 '8 I0 '7 I0 '6 IO-5 I0 '4 I0 '3 IO’ 2 IO- ' 10°

S tro n g  A c id  N e u tra l so lu tio n  S trong base

Fig. 1— C orresp o n d en ce  of pH , pO H  a n d  ion concen tra tion  a t  22 d eg . C.

pH represents the coneenti'ation of hy
drogen ions and m ay bo looked at as 
the instantaneous or effective acidity  
of a solution . H ydrogen ion concen
tration is the in ten sity  o f acidity, 
whereas norm ality is an expression of 
the qu antity  of available acidity.

Tem perature greatly  affects the ion
ization of a solution and consequently 
affects the pH of the solution. A t 
22 deg. C., the hydrogen ion concentra
tion of pure w ater is  1 X lO-7 gram  
equivalents per liter, whereas a t 100 
deg. C., i t  is G.07 X 10'7 gram equiva
lents per liter. I t  is  m ost im portant 
that one have the correct temperature 
in mind when m aking hydrogen ion 
calculations. The feedwater treatm ent 
for a boiler operating under high pres
sure and tem perature based upon raw  
water at 22 deg. C. m ay fall consider
ably short of the required treatm ent 
because of a great increase in ioniza
tion a t the elevated temperature.

Buffer Solutions— An industrial 
process solution m ay possess a definite 
resistance to  a change of pH when an 
acid or base is  added to it. T hat re
sistance is created by the presence of 
substances known as buffers and the 
solution  is  term ed a buffer solution. 
Buffer action m ay be caused by the  
presence of a weak acid and one of 
its sa lts, or a weak base and one of 
its  sa lts.

For exam ple, acetic acid and sodium  
acetate when present in  solution exert 
buffer action and are capable of neu
tra lizin g  both acids and bases w ithin

T ab le  I— pH  R a n g es  for V arious 
P rocesses*

Industry Process

Optim um  
Value 

or Range 
of pH

M eta l' Nickel p lating  ba th s 5 .2  to  6 .8
plating Zinc plating  ba th s ’ 4 .0  to  5 .0
Textile Scouring of co tton 11.0 to  13.0

Bleaching of co tton 8 .0  to  10.0
W ool bleaching 6 .5  t o l l . 5
Degum m ing of silk 8 .5  to  9 .5

Paper Sizing 4 .0  to  6 .5
Coagulation of white 4 .0  to  5 .0

Leather
w ater
Pu trifaction  action on 5 .5  to  6 .0
hides
Chrom e tann ing 3 .0  to  4 .0

Brewing Beer m ash ferm entation 4 .5
Sugar Refining processes (to  pre

ven t inversion of sugar) above 6 .8
L aundry Soap ba th s 9 .0  to  12.0

R insing operations 7 .0  to  8 .5
Baking P repara tion  of cracker 7.1

P harm a
doughs
Preparation  of ergot and 4 .0

ceutical cocaine extracts
Sewage A ctivation of sludge 7 .4
disposal F iltra tion  w ith  ferric 3 .4

W ater
chloride
Alum coagulation 4 .5  to  7 .5

purifica C opperas coagulation S .8 to  9 .4
tion j

* From various sources, especially reference
(6) below.

certain lim its. A m ixture containing  
equivalent amounts of acetic acid and 
sodium acetate m ay be used to illu s
trate how buffer action occurs when 
an acid or base is  added to it. I f  an 
acid, such as HC1, is added to such a 
m ixture, the HC1 w ill not remain as 
the h igh ly ionizable hydrochloric acid, 
but w ill convert some of the sodium  
acetate to the s ligh tly  ionizable acetie  
acid and the hydrogen thus added is 
kept in molecular combination and w ill 
not ionize to produce a change in pH. 
Sim ilarly, when a base, such as NaOH, 
is added to the m ixture, the sodium  
hydroxide w ill combine w ith the acetic 
acid to produce sodium acetate and 
water and no additional hydroxyl ions 
w ill be produced to change the hydro
gen ion concentration.

I t  m ust be emphasized that such 
buffer action is lim ited and dependent 
upon the am ount of buffer substances 
present and the concentration and vo l
ume of acid or base added. The buffer 
action varies w ith  the type and con
centration of the substances, the pH  
region in which the action occurs, and 
the character of the acid and base 
involved. Consequently, a solution  
m ay be a strongly or a weakly buffered 
one. Various compounds, such as ace
tates, carbonates, borates, phosphates, 
phthalates, citrates and lactates are 
responsible for buffer action over cer
tain d ivisions of the pH scale.

In certain processes, advantage is  
taken of buffer action to keep a reac
tion m ixture w ithin a definite pH 
range. For example, calcium  carbon
ate is added to ferm enting m ashes in 
the production of alcohol to keep the 
mash at a definite pH. In many fer
m entation processses, the pH of the 
ferm enting mash is adjusted by add

ing high wines d istilled  from the mash, 
which contain natural buffer sub
stances, such as lactates, and present 
a case where fortunately buffer sub
stances are present. When a buffer is  
added to a reaction m ixture for the  
purpose of m aintaining a constant pH, 
it  m ust be a substance which w ill not 
interfere w ith  the m ain reaction and 
added in sufficient qu antity  to  neu
tralize the effect of any acid or alka
line m aterial which m ay be produced 
as a part of the reaction.

S ign ificance of pH  C ontrol

Production of bromine requires the 
precise control of hydrogen ion con
centration in a t least two steps of its  
recovery from sea water” and illu s
trates how v ita l pH control is to m any  
chemical processes. The sea water is 
acidified to a definite pH with sulphuric  
acid before chlorine is added and the  
m ixture pumped to the top of the  
blowing-out towers where bromine is 
liberated. The bromine thu s formed is 
reacted w ith  soda-ash solution to pro
duce sodium bromidc-bromate. This 
m ixture is  treated w ith  sulphuric acid  
and adjusted to a definite pH, produc
ing free, concentratcd bromine. The 
production of bromine from other 
brines presented one of the earliest 
cases where pH control was absolutely  
essential in the chemical industry. Pre
cise control requirements resulted in 
applying autom atic means of pH m eas
urement and control.

Hydrogen ion concentration affects 
the speed and com pleteness of many 
actions and unit processes v ita l to the  
chemical engineer. Some of the ac
tions in which hydrogen ion concen
tration m ay play a major role are: 
(1) Completeness of precipitation and 
uniform ity of grain size; (2) coagula
tion; (3> flocculation; (4 ) rate o f se t
tlin g ; (5 ) adsorption; (0 ) absorp
tion; (7) crystallization; (8 ) speed 
and com pleteness of chemical reac
tions; (9 ) speed of filtration; and 
(10) corrosion.

Some of the industries and processes 
which require precise control of hydro
gen ion concentration, and the op
timum values of pH for those actions, 
are given in Table I. N ot only does 
pH control spell the m aterial sueccss

Fig. 2— L eeds & N orth rup  an tim o n y  e lec trode  in s ta lla tio n  lo r reco rd in g  a n d  con
tro lling  h y d ro g en  ion concen tra tion  in a  chem ical p la n t
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of m any processes, but it  has trem en
dous economic values. In m any proc
esses, a careful control of pH w ill re
su lt in economic ga ins because of (1) 
improvement of qu ality ; (2 ) greater  
production and y ield ; (3 ) uniform ity  
of product; (4) lower labor cost; (5) 
prevention of w aste and spoilage; (0) 
prevention of corrosion; and (7) pre
vention of stream  pollution.

It is  estim ated from instrum ent 
sales that in 1937 there were approxi
m ately 350 autom atic pH recording or 
controlling in sta lla tion s in the Amer
icas. The cane sugar industry ac
counted for approxim ately 125 a n ti
mony electrode insta lla tion s w hile the  
beet sugar industry accounted for 
about 100 of th at same type in sta lla 
tion. The remainder were in  use in 
paper m ills, water treating plants and 
various m iscellaneous applications. 
These figures pertain on ly  to autom atic  
recording or controlling instrum ents 
and do not include any laboratory and 
so le ly  ind icating set-ups. Since that 
tim e, there have been a large number 
of additional in sta lla tion s m ade of 
each electrode system , including many 
em ploying the g lass electrode.

Colorim etric D eterm ination  of pH

I t  need not be emphasized that the  
colorim etric method of hydrogen ion 
determ ination has contributed much 
to our present knowledge of the effects 
of hydrogen ions and to our present 
realization of the value o f pH control.

The colorim etric method is especially  
adaptable to certain fields where pre
cise control is not absolutely essential 
and where the original investm ent 
m ust be relatively  sm all. Colorimetric 
determ inations have been found of 
value where frequent check-ups are 
desired on the process liquor and where 
the average and practical accuracy of 
m easuring need not exceed 0.2 pH.

No definite line can be drawn be
tween the colorim etric and electro- 
m etric fields as all applications 
present different problems and require
m ents. Of course, if  autom atic indi
cating. recording, or controlling of 
processes is  desired, the electrom etric  
rem ains the only method which has 
thus far proven successfu lly  adaptable.

Principles of  Method— As indicated  
from the word colorim etric, the method 
depends upon the change of color of 
indicators in various ranges of hydro
gen ion concentration. Indicators, the  
basis of this method, arc organic dye- 
stuffs of a w eakly acidic or basic  
nature which undergo a color change 
when contained in a solution under
going transition from one pH range 
to another. Each indicator has a 
definite pH range in which both colors 
are exhibited and the m ost su itab le  
and accurate indicators for- hydrogen  
ion work exhibit a narrow range of 
transition  from one color to another. 
The average pH range of a good ind i
cator is 1.5 pH un its , m eaning that the 
indicator changes com pletely from one 
color to the other w ithin  th is  range.

Colorim etric methods of pH determ i
nation in  use today are generally  
based upon a comparison of the colors 
produced when a definite qu antity  of 
an indicator is added to a definite vo l
ume of the unknown solution, and to 
one of a group of standardized buffer 
solutions. Commonly these color stand
ards are prepared and sealed in g lass

''• lin e  o f  vis ion

Fig. 3— Sim ple b lock  co m p ara to r sh o w 
ing  sa m p le s  a n d  color s ta n d a rd s

(a )  S am ple; (b ) sam ple p lus ind ica
to r; (c ) sam p le; (1 ) color stan d ard :  
(2 ) d istilled  w a ter ;  (3 ) color standard

tubes for repeated use. Instead of 
liquid standards, however, som etim es 
colored glass disks or plates are used.

Colorimetric Equipm ent— M ost col
orim etric determ inations are made 
by means of some form of block com
parator which in its sim plest form 
consists of a wooden block in which  
are three pairs of com partm ents to  
hold the specimen tubes and th e  color 
standards. Openings through the  
block perpendicular to the first set of 
holes perm it ligh t to pass through the  
adjoining pairs of tubes for color 
comparison. As indicated ill F ig . 3, 
identical sam ples of the unknown are 
placed in the three rear tubes w ith  the 
proper quantity  of the appropriate in 
dicator added to the center tube. Then 
adjacent pairs of color standards from  
a sequence procured from the m anu
facturer are placed in  the outer open
ings of the front line un til the light 
transm itted through the center view 
ing opening is found to have the same 
color as one of the standards, or to 
lie between two of them.

Several m odifications of th is  funda
m ental form of comparator have been 
developed for greater convenience. The 
La M otte "Roulette comparator places 
the three sam ple tubes in holders which  
align  w ith color standard tubes, a lter
nating w ith  tubes of d istilled  water 
and supported around the periphery of 
a drum, in the center of which is a 
standard type of day-light incandescent 
lamp. R otating the drum successively  
brings all of the color standards in 
line w ith  the sam ple tubes, perm itting  
rapid selection of the corresponding 
standard to identify  the proper pH. 
The Taylor slide comparator is sim ilar  
in principal, su bstitu tin g  for the drum  
carrying the standards a long block 
containing a sequence of standards 
alternating w ith  tubes of d istilled  
water, which m ay be slid past the 
three specimen tubes for comparison. 
The H ellige comparator em ploys 
colored g lass perm anent standards but 
otherwise operates 111 su bstantia lly  the 
sam e manner.

Errors of  Method— Colorim etric pH 
determ inations are subject to several 
types of error including those due to 
use of indicators a t  tem peratures other 
than were used in preparing the color 
standards; errors due to  the presence 
of sa lts (sa lt error) which suppress 
the so lub ility  of certain indicators; 
errors due to different color effects 
(dichrom atism ) on account of observ

Fig. 4— In d u str ia l m odel g la s s  e lec tro d e  
pH  ind ica to r m ad e  b y  C am b rid g e  In 

stru m en t Co.

F ig . 5— B eckm an M odel R au to m atic  pH 
in d ica to r w ith  flow  ty p e  g la s s  e lec tro d e

ing varying depths of solutions; errors 
due to  "the acid effect (acid error) of 
the indicators them selves in unbuffered 
solutions; and errors introduced by 
colloids or proteins which m ay affect 
the color by selective adsorption of the  
indicator. ' Needless to say, personal 
errors m ay also arise owing to defi
ciencies in color judgm ent. M any 
photoelectric colorim eters now a va il
able avoid such difficulties.

E lectrom etric D eterm ination  of pH

Electrom etric m easurem ent of pH is 
made possible by m easuring the e.m.f. 
developed by an electrolytic  cell, one 
electrode of which is immersed in the 
solution of unknown pH and the other 
a standard reference electrode, such as 
the calom el electrode.

The single-electrode potential pro
duced when a m etal is immersed in a 
solution  of its  ions is  the algebraic 
sum of two forces, e lectrolytic  solution  
pressure and osm otic pressure. I t  is, 
however, im possible to  m easure the  
single-electrode potential produced be
tween a single electrode and the solu
tion, and hence it  is  necessary to dip  
another electrode into the solution to 
complete the circuit. Therefore, the  
potential measured is  the algebraic 
sum of the two electrodes. A combi
nation of two electrodes dipping into  
the sam e solution and causing a d if
ference of potential and a current t<!> 
flow when the circu it is completed is 
known as a cell and each electrode d ip
ping into the solution is known as a 
half-cell, or sim ply  as an electrode. 
Since the single electrode potential of 
one half-cell cannot be measured di
rectly. it  is necessary to employ a 

.half-cell of known electrode potential! 
in com bination w ith  the first.

A voltm eter cannot be used to m eas
ure the potential produced by such a 
cell, as current m ust flow to  actuate  
such an instrum ent and when an ap
preciable current flows the voltage
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changes because of polarization effects 
¡it the electrodes. U se of a potentiom 
eter makes i t  possible to measure the 
voltage w ith  no current flowing from  
the source.

P oten tiom eter  S ys tem s— Instrum ents 
intended only for the m easurement 
and indication of pH in m ost cases 
em ploy m anually balanced potentiom 
eters, m ost of which at present have 
been constructed to sim plify  use in the  
extreme. For example, in the indus
tr ia l g lass electrode indicator made 
by the Cambridge Instrum ent Co. ( Fig. 
4 ) ,  a cathode ray “eye” has been sub
stitu ted  for the galvanom eter to ind i
cate the balance point. M ost indica
tors also incorporate sim plified means 
for standardizing. Instrum ents of 
th is type are made in laboratory mod
els, w ith non-integral electrode sys
tems. In the industrial type of indi
cator the instrum ent is  generally fu lly  
self-contained, the electrodes occupying 
a com partm ent in the case.

For recording, or recording and con
trolling, i t  is  necessary to use a self 
balancing potentiom eter (F igs. 2, 0, 7) 
which m ay be either of the battery  
operated or of the a.c. type. A t least 
one concern also supplies self balancing 
indicating instrum ents (F ig . 5) which 
m ay sim ply ind icate the pH continu
ously, or m ay be hooked up to record
ing or controlling equipment. Such 
autom atic instrum ents do not differ 
m aterially  from those used for tem 
perature except in the detecting ele
ment (electrodes) and so do not need 
detailed description here. Suffice it 
to say that in addition to the detector 
the instrum ent requires some m eans of 
am plify ing the prim ary im pulse, and 
also m eans for actuating  the indicator, 
recorder or control valve.

Reference Electrodes— The fact that 
it  is  im possible to m easure the abso
lute potential of a single electrode 
created the necessity of assign ing an 
arbitrary value of zero to  one elec
trode to be used thereafter as a stand
ard. The norm al hydrogen electrode, 
w ith  its  arbitrary value of zero, has 
been accepted as the standard refer
ence electrode. Although the hydro
gen electrode is  not as adaptable to  
certain applications as are other refer
ence electrodes, i t  rem ains thé prime 
standard of reference and comparison 
for all pH work.

A reference electrode for use in in 
dustrial instrum ents m ust be rugged 
and so constructed th a t contam ination  
is elim inated. I t  m ust m aintain a 
constant potential and have a low  
tem perature coefficient. The calomel 
electrode is used for th is purpose.

H ydrogen Electrode— Hydrogen gas 
is not an electrical conductor and, 
therefore, it  is  necessary to  employ 
some means to establish good electrical 
contact w ith  the solution and to allow  
the hydrogen atom s to  ionize and 
enter solution. When hydrogen is ad
sorbed on the surface of platinum  
black, it  takes on the characteristics 
of a m etallic  electrode, as the hydro
gen ions are capable of breaking away  
from the hydrogen atom s adsorbed on 
the platinum , the la tter  acting as an 
electrical conductor.

There are several forms of the hy
drogen electrode available, but essen
tia lly  i t  consists of a platinum  foil 
coated w ith platinum  black and satur
ated with hydrogen. A common type

M easu rin g  E lectrodes

The quinhydrone, antim ony and 
glass electrodes are the prim ary in 
dustrial means of detection and m eas
urement of pH. Each electrode has its  
suitable working range and field of 
application. Despite popular belief, 
the g lass electrode is not a cure-all; 
advantageous use of other types is 
still being made.

Quinhydrone Electrode—Quinhydrone 
is an equimolecular compound of 
quinone, C.jHjO.,, and liydroquinone, 
0„H( (OII)„, and is soluble in water to  
the extent of 3.94 gram s per 1,000 cc. 
It dissociates a t such concentrations

Fig. 6— C am eron  pH  reco rd er em p lo y ed  in a  w ool scou ring  p la n t

arsenic trioxide and hydrogen sulphide. 
These substances destroy the effective
ness of the platinized surface w ithin  
a short tim e. The hydrogen electrode 
cannot be used in h igh ly  oxidizing or 
reducing solutions, nor in the presence 
of m etals im m ediately above or below  
it in the electrom otive series. It is 
not recommended for use in unbuffered 
solutions, especially  w ithin the pH 
range of 5.0 to 8.5, and cannot be 
used in solutions containing dissolved  
gases, as the dissolved gases adjacent 
to the electrode tend to escape because 
of the bubbling action and hence alter  
the true pH of the solution . Although  
not applicable to continuous m easure
ment and control of pH in industrial 
processes, the hydrogen electrode is 
nevertheless used w idely for research 
purposes and standardizing.

Calomel Electrodes— There are three 
standard forms of calom el electrode in 
general use as reference electrodes, the  
normal, deci-normal and saturated  
forms, these term s referring to  the 
concentration of the potassium  chlor
ide solution used. This electrode, of 
which typical forms are shown schem
atica lly  in Fig. 8 (l>), consists of
mercury, calomel (m ereurous chloride) 
and an aqueous solution of potassium  
chloride. The m ercury is  contained 
in the bottom of the electrode vessel 
over which is a paste containing the 
mercury and calomel. The remainder 
of the vessel is filled w ith potassium  
chloride solution, the strength of 
which determ ines the type of calomel 
half-cell, as explained previously. The 
saturated calomel half-cell is used 
more w idely than the normal and deci- 
iiormal types.

is shown in F ig. 8 ( a ) .  The hydrogen 
is bubbled around the platinum  foil 
and should be a t a pressure of 740- 
780 mm. of mercury and the solution  
should lie a t a tem perature near 
22 deg. C. W ithin th is pressure range 
and from 20 to 30 deg. C., the error due 
to departure from 22 deg. C. and 700 
mm. is less than 0.02 pH units. For 
conditions farther from standard, cor
rections can be applied.

The advantages of the hydrogen elec
trode include its  use over the entire  
pH range, from 0 to 14, the fact th a t  
it  is not affected by the presence of 
salts, th a t it  m ay be used in colored 
and turbid solutions, and that the elec
trode system  is of low resistance.

There are a number of lim itations 
to the hydrogen electrode relegating it  
more or less str ictly  to the laboratory 
as a reference electrode and elim inat
ing it from use industria lly  in pH 
recording and controlling equipment. 
P latin ized surfaces are susceptible to 
the action of poisons which many in 
dustrial liquors contain, such as

Fig. 7— C olem an g la s s  e lec trode  pH  re- 
corder-contro ller bu ilt lo r ac id iiica tion  
control in R idgew ood, N. J.. ac tiv a ted  

s lu d g e  se w a g e  d isp o sa l p la n t
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(a ) H ydrogen e fee t ro d e (d) A n tim o n y  e le c t r o d e

><- - -H ydrogen in  

6 /a ss

M o ld ed  in su la tio n

A n t im o n y
■Platinum

(c) Q u in h yd ro n e  electrode  
—  (b) Calomel e le c tro d es— > 1

* _ _ Gold o r  
p la tin u m  wire

■(e) Glass e le c tr o d e s ■

/n su fa tio n -

S a t .  KC! Hg+HgCh-,

■Ground J o in t  So lid
KC!

-H gtH gC !
Capillary leak '

Q u in h yd ro n e

Fig . 8— H y d ro g en , ca lom el, q u in h y d ro n e , an tim o n y  a n d  g la s s  e lec tro d es  sh o w n  in 
ty p ic a l d ia g ra m m a tic  form s

into quinone and hydroquinone to the 
exten t of 93 per cent, m aintain ing con
stan t and equivalent concentrations of 
quinone and hydroquinone.

The relation between the two com
pounds when equilibrium  is established  
is

C JI40 2 +  2H+ +  2e CflII4 ( 0 H ) 2

where e sym bolizes the release of one 
electron, Hydroquinone is  weakly 
acidic and ionizes as

C„H4 (O H ) 2 C J T f l f  -  +  2H +

The hydrogen ions of th is  la tter  reac
tion are the measure of the pH of the 
solution in which the quinhydrone is 
contained. The ratio of hydroquinone 
to that of quinone m ust be constant 
and equivalent and w ill be so, if  the 
solution is acid and undissolved quin
hydrone is present. The substance is 
so s ligh tly  soluble th a t i t  is not d if
ficult to m eet the la tter  requirement. 
I f  the solution is  a lkaline over a pH of 
0, however, the ratio of hydroquinone 
to quinone w ill be altered and i t  m ust 
be emphasized th a t the measure of pH

T ab le  II— E lectrode C om parisons

E lectrode
H ydrogen

Antim ony

pH
Range
0-14

Q uinhydrone 0-9

A dvantages 
Basis and  stan d ard  of 
pH  m easurem ent.
Covers en tire  pH  range. 
N o t subject to  sa lt error. 
C an be used in colored 
and turbid solutions.
H as low electrical resist
ance.

Does n o t require a 
cataly tic  surface or gas. 
M ay  be used in solutions 
containing dissolved 
gases.
Simple in operation  and 
relatively econom ical.

4 -1 1 .0  Rugged and  durable.
C an  be used in semi
solids, sludges and  
viscous solutions.
H as low resistance.
M ay  be used in  presence 
of acetates, sugar, soap, 
suspensions, clay, a lum , 
lime, etc.

L im itations 
Requires P t  cataly tic  
surface and  pure supply 
of hydrogen gas.
P t  surface susceptible to  
poisons.
C anno t be used in solu
tions containing dissolved 
gas.
N o t good for use in un
buffered solution 
especially between 5 and 
8.5 pH .

C anno t be used in pres
ence of m ost oxidizing 
an d  reducing substances. 
C anno t be used in pres
ence of sulphites, 
chromic acid and  ferric 
salts.
Sam ples become con
tam inated  w ith quin
hydrone.

C alibration  n o t sam e in 
s ta tic  an d  flowing liquid. 
Subject to  poisoning by 
even traces of Cu a nd  Ag. 
Slightly soluble in acid 
solutions.
Subject to  e rro r in 
oxidizing and  reducing 

solutions.

A pplications 
Research laborato ry . 
C alibration  of buffer and 
colorim etric s tansdards. \  
Biochemical investi
gating.
Absolute stan d ard  of pH  
m easurem ents.

R esearch laboratory . 
Nickel plating. 
F erm entation  processes. 
W ater purification. 
Biological investigations. 
D airy  industry .

Sugar refineries.
P aper mills.
W ater purification. 
Coagulation, neu tra li
zation  and  recarbonation  
processes.
C orrosion prevention.

Gli'^s 0-14 N o contam ination  of
sample.
Can be used in presence 
of oxidizing and reducing 
substances.
C an be used in un- 
Duffered solutions.
N ot subject to  poisoning. 
C an be used in  presence 
of dissolved gpses.

Subject to  alkaline salt 
e rror over 9 pH .
Subject to  salt errors 
above 2N.
High resistance system  
requiring am plifcation. 
Some types subject to 
breakage.
D ue to  so lub ility  of 015 
Corning glass in highly 
alkaline  solution, elec
trode should no t be con
tinuously immersed.

Research laboratory . 
General industrial 
applications. 
T anning industry . 
W ater treatm ent. 
Sewage treatm ent.

is based upon the second equation  
given above.

When an inert electrode, such as a 
piece of platinum  or gold is placed in 
a solution containing quinhydrone, the 
electrode acquires a potential which 
is dependent upon the ionization of 
the hydroquinone, as shown above. It 
has been explained that the exten t of 
th is ionization is  dependent upon the 
hydrogen ion concentration of the so lu
tion and hence the potential produced 
is  a m easure of the hydrogen ion con
centration. A typical quinhydrone 
electrode for general laboratory and 
plant use is shown in F ig. 8 (c ) .

Over a pH of 9.0, the quinhydrone 
is more soluble and it is difficult to 
keep i t  in excess. I t  is  excellent over 
the range from 0 to 9, but for highest 
precision between 7 and 9 it  should be 
used in strongly buffered solutions 
only. When it  is used over a range of 
7, a continued drift in voltage takes 
place, especially in  a poorly buffered 
solution. The voltage w ill return to 
its  original value when more hydro
quinone is added and, if  a laboratory 
determ ination, the reading obtained 
ju st prior to the beginning of the 
drift is the m ost reliable one. Voltage 
drifts m ay be caused by the reaction  
of quinhydrone w ith  other constituents 
of the solution  and in such cases the 
readings are not to be relied upon.

The quinhydrone electrode can be 
used in a few m ild oxidizing solutions 
in which the hydrogen electrode can
not be applied. However, in m ost 
cases of oxid izing and reducing solu
tions, the quinhydrone electrode can
not be used w ith  success. Strong salt 
solutions m ay affect the accuracy of 
th is electrode, as the “sa lting  ou t” 
effect on the hydroquinone m ay not 
equal th a t effect on the quinone and 
destroy the ratio between these two 
substances. The effects of sa lts in so
lution arc not serious unless in high 
concentration.

The quinhydrone electrode is  adap
table to the m easurem ent of pH in 
process liquors in the acid range, w ith  
a claim ed lim it of error of 0.1 pH. 
However, it  is seldom used for record
ing and control. I t  is  applicable for 
use in solutions containing alum inum , 
nickel* copper, m ilk, beer and a wide 
variety  of substances. I f  used in  a 
continuous system , it  should be cleaned 
once daily.

Fig. 10— Sodium  ion correc tions of 015 
g la s s  a n d  n e w  T ype E B eckm an h igh- 
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based 011 a Leeds & Northrup in sta lla 
tion ill a paper board m ill is d ia 
grammed 111 F ig. 9. Here it  is  desired  
to add alum solution to a m ixture of 
stock and w hitewater so as to m ain
tain an optimum pH. This is accom
plished by continuously m easuring the 
pH of the m ixture and autom atically  
adjusting the alum solution valve in 
case of a departure from the set point. 
The equipment includes an antim ony  
m easuring electrode, calomel reference 
electrode and tem perature compensator 
suspended in an open How channel 
through which a sam ple is continu
ously pumped. A self-balancing poten
tiom eter controller is used.

G lass  E lectrodes
Although the principles of the glas-s 

electrode have been known since 1906, 
its potentia lities as a means of pH 
measurement were not realized until 
1922. Since that tim e, extensive re
search has been carried on and only 
within the la st five years has the g lass  
electrode assumed general commercial 
significance. W ith further study and 
investigation , the g lass electrode will 
continue to increase in use, as the  
present trend is definitely aw ay from 
the quinhydrone and antim ony elec
trodes.

When a thin membrane of soda-lime 
glass separates tw o solutions of differ
ent hydrogen ion concentrations a po
tential is established which is a func
tion of those concentrations. I f  the  
pH of one solution is m aintained con
stant, that of the other solution can 
be calculated from the potential.

The early g lass electrode consisted  
of a th in  membranous g lass bulb of 
the order of 0.08 mm. in thickness, 
sealed at the end of a g lass tube. The 
reference solution of known pH was 
contained inside the bulb and when 
measurements of pH were made, the  
exterior of the bulb was immersed in 
the solution of unknown hydrogen ion 
concentration. To effect an electrical 
contact, it  was necessary to em ploy an 
inner electrode dipping into the inter
nal reference solution . Some investi
gators used an inner reference solution  
of IN' HC1 saturated w ith quinhy
drone, into which dipped a platinum  
electrode. The inner electrode accur
a tely  reflected the potential differences 
created as long as the inner reference

Fig. 11— At left, s ta n d a rd  B eckm an 
g la s s  e lec tro d e  flow  a sse m b ly ; a n d  a t 
rig h t, n ew  h ig h -te m p e ra tu re  a s se m b ly

To v a t

Fig . 9— S chem atic  hook-up of L eeds & N orthrup  an tim ony  e lec tro d e  equ ip m en t for 
au to m atic  contro l of a lu m  add ition  to p a p e r  b o a rd  stock

A ntim on y  Electrode— Various metal 
oxides of low  so lub ility  have been con
sidered for use as hydrogen ion indi
cators and the experim entation in the 
past both in the laboratory and field 
has elim inated a ll m etal-m etal oxide 
electrodes from practical considera
tion except the so-called antim ony elec
trode. Some of the m etal-m etal oxide  
com binations which have been consid
ered are the silver-silver oxide, copper- 
copper oxide, lead-lead oxide, tungsten- 
tungsten oxide and mercury-mercury 
oxide.

As shown in F ig . 8 ( d) ,  the a n ti
mony electrode is sim ple, consisting  
m erely of an antim ony plug, the lead 
from which is  insulated from the 
solution. The fundam ental reaction is

Sb - f  3H20  <=> Sb (O H )3 +  3H+ - f  3e
The concentration of the hydroxide is  
kept constant by the presence of the 
solid phase. The concentration of the  
m etal ion is  dependent upon the con
centration of the hydrogen ions, and 
since i t  is  the concentration of the 
m etal ion which establishes the poten
tia l o f the electrode, the electrode po
ten tia l is  dependent d irectly  upon the  
hydrogen ion concentration.

G. A. Perley sta tes8 th a t the rela
tion of e.m.f. to pH for the antim ony  
electrode depends upon (1) the nature  
of the electrode surface, (2 ) the con
centration of dissolved air or oxygen, 
(3 ) the ag ita tion  prevailing at the 
electrode surface, (4 ) th e  nature of 
dissolved sa lts and their concentration, 
and (5 ) tem perature of the system .

Several concepts of the supposed re
action between the antim ony electrode 
and the solution and surrounding a t
mosphere have been advanced. In all 
cases, the electrode m ust be calibrated  
for the specific purpose i t  is serving  
and it  should be added th at the ca li
bration for a sta tic  liquor is different 
from the calibration for a flowing 
liquor. The antim ony electrode pos
sesses several advantages over other 
electrodes, such as its  rugged con
struction, its  low  resistance system  
(requiring no am plifier), and the fact 
th a t it  can be used in turbid and col
ored solutions. I t  m ay be used in the 
presence of acetates, sugar, soap, sus-

pensions, clay, alum, sulphites, lime 
and many other substances which af
fect other electrodes. The electrode 
can be calibrated for specific solutions 
w ithin  a lim it of error of 0.1 pH.

The useful range of an antim ony  
electrode is between a pH of 4 anil 
11.5. However, under special condi
tions, tbe range can be extended from  
2 to 12 ’pH. Because of its  rugged 
construction, it  is adaptable for use in 
sludges, sem i-solids and viscuous 
liquids.

Among the disadvantages of the an
tim ony electrode are its  susceptib ility  
to poisoning by traces of copper, its  
un su itab ility  for use in oxidation- 
reduction system s and the fact that 
the calibration for a solution varies 
w ith  the am ount of air and gases d is
solved in the system .

Antim ony electrodes are in success
ful operation in sugar refineries, paper 
board m ills, water treating p lants and 
m any other industrial plants for con
tinuous, autom atic recording and con
trolling of processes. A typical setup

C o n tro l

M ix in g

W hite  
tva ten
Jx J - i

E lec tro d e
a s s e m b ly

ch a m b e r

R ecorder,; 
c o n tro l le r  \
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solution remained constant in compo
sition  and concentration.

The inner electrode has been the  
source of m any difficulties since the  
glass electrode has come into use. The 
quinliydrone inner electrode has con
tinued to be used in some commercial 
instrum ents, but has been replaced in 
other instrum ents by a saturated calo
mel or silver-silver chloride inner elec
trode. N early  a ll g lass electrodes, of 
which F ig. 8 (e ) and i l  are typical, 
are now sealed at the factory and re
quire no further m aintenance on the 
part of the user other than frequent 
cleaning.

The very th in  membranous bulb 
served w ell for laboratory use and s till  
is available com m ercially for certain  
types of laboratory work. Industrial 
applications require a rugged and more 
durable electrode and a much heavier  
bulb, w ith  accom panying high electri
cal resistance, lias been developed. On 
account of th is  high resistance of the  
heavy bulb the potentia ls encountered  
are unable to produce sufficient cur
rent through the system  to  actuate  
even the m ost sensitive galvanom eter. 
Therefore electronic devices are usually  
employed for am plify ing the m inute  
currents.

The rapid advance and bright o u t
look for the g lass electrode m ay be a t 
tributed to m any of the advantages 
which it  possesses over the other a va il
able electrodes. Only the g lass elec
trode approaches the hydrogen elec
trode in its  a b ility  to cover the entire  
pH range. If sodium , potassium , or 
lith ium  sa lts are not present in so lu
tions and other conditions are favor
able, ordinary g lass electrodes m ay be 
used over the pH range from 0 to 14. 
O xidizing and reducing substances, col
loidal m aterial, suspended solids and 
dissolved gases do not affect the action  
of the electrode. I t  is applicable in 
clear, colored, or turbid solutions and 
is not subject to poisoning.

Over a pH of fl and in  the presence 
of a lkaline sa lts, such as mentioned  
above, the usual type electrode which 
is  made of Corning 015 g lass is sub
ject to w hat is called the sodium  ion 
error. I f  the sa lt concentrations and 
other conditions are known, the error 
caused by their presence m ay be ca l
culated and applied to give a true pH 
value. Inasmuch as 015 glass is  som e
what soluble in alkaline solutions of 
high pH, electrodes made from it are 
not recommended for use in m easuring  
and controlling the pH of high ly  a l
kaline substances, as constant im m er
sion of the electrode in such solutions  
w ill result in its  u ltim ate deterioration.

The demand for g lass electrodes su it
able for high alkali concentrations has 
resulted in much recent work by at 
least two m anufacturers. One such 
g lass already announced is employed 
in the Type E  Beckman electrodes of 
N ational Technical Laboratories. Fig. 
10 shows sodium ion corrections neces
sary for 015 g lass and the new Type 
E electrodes.

Another recent developm ent is  the  
high tem perature g lass electrode (F ig . 
11, r ig h t) . As introduced by the N a 
tional Technical Laboratories th is  elec
trode makes use of a special glass  
g iv in g  long life  under continuous oper
ation at 50 to 100 deg. C.

The g lass electrode, having a high 
resistance system , m ust be shielded 
aga in st electrostatic  potentials and

m ust be adequately insulated to avoid 
errors due to current leakage.

The g lass electrode is adaptable not 
only in indicating pH but also for use 
in continuous recording and controll
ing. For the latter the g lass and 
reference electrodes usually are con
tained in  a continuous flow chamber 
or dipped d irectly  into the process 
liquor. Typical arrangem ents of the 
electrode are shown in F ig. 11.

General Problems of I'll cetro metric  
Method— Among the problems th a t 
m ust be m et in assuring accuracy and 
reliab ility  of the electrom etric method 
of pH determ ination m ay be mentioned 
(1 ) accurate tem perature compensa
tion; (2) accurate and reliable am 
plification, in the case of the glass  
electrode; and (3 ) achievem ent of a 
good liquid junction between the KC1 
of the calomel electrode and the test 
solution.

Tern pera t lire Corrections— Tempera
ture changes of the test so lution  m ay  
be compensated autom atically  by plac
ing a resistance thermometer in the  
solution , in scries w ith  the potentiom 
eter slide wire. S im ilar  use of an 
adjustable resistance in  the slide wire  
circu it can som etim es be made to can
cel out known constant errors, such 
as the presence of electrode poisons.

Amplification— The high resistance  
of the g lass electrode presents prob
lems of am plification not encountered 
w ith  the other electrodes (F ig . 12). 
The am plifier m ust be designed for 
long periods of use w ithout any a t
tention whatsoever and some m eans 
for com pensating fluctuations in v o lt
age occurring in  ordinary feed lines 
m ust be made. A drying agent to 
prevent surface leakage m ay be used  
in the am plifier tube chamber. In ad
dition, the input leads to the amplifier 
should be shielded.

Liquid  Junctions— Rather complex 
problems occur in developing an un
changeable and reproducible liquid  
junction between the KC’l solution of 
the calom el half cell and the solution  
being tested . A t the boundary between 
two solutions of electrolytes a poten
tia l difference is se t up, owing appar
ently  to the differential rate of m igra
tion of ions across the boundary. A t 
the instant of form ing such a boun-

Fig . 12— D iag ram m atic  hook-up of g la s s  
elec tro d e  pH  ind ica to r

ary a definite potential ex ists but as 
m ixing occurs the potential may 
change considerably, defeating the aim  
of unchangeability. The potential at 
the junction cannot as yet be calcu
lated therm odynam ically, although its  
approxim ate m agnitude has been de
term ined on the basis of certain’ as
sum ptions and it  can of course be 
measured experim entally  as part of the  
overall potential of the entire electrode  
system  by check against a standard  
buffer. However, if  the junction po
tential cannot be kept constant 
throughout the period of the test, error 
w ill resu lt un less frequent re-chccks 
are made against the standard buffer.

Two different types of liquid junc
tion arc in use, known as the “sta tic” 
and the “flowing” boundary. In  the 
sta tic  typ e  the two solutions are 
brought together w ith as sharp a 
boundary as possible and then allowed  
to diffuse together freely, w ith  conse
quent progressive change in potential. 
In a flowing junction a boundary re
su lts from the m eeting of two slow ly  
flowing stream s of the solutions.

In practice the attem pt is  made to 
reduce the variation  of junction poten
tia l to  negligib le proportions by using  
w hat is called a “sa lt bridge,” consist
ing of concentrated KC1. M any means 
have been developed for com pleting the 
sa lt bridge connection between the tw o  
different solutions. W icks, asbestos 
plugs, agar or parchment membranes, 
ground g lass jo in ts which perm it m in
ute leakage, pinched rubber tubes and 
capillary connections have all been 
used. Industrial equipment at present 
relies chiefly on the la st three methods. 
I t  is h igh ly  im portant that the design  
of the sa lt bridge junction perm it a 
m oderately reproducible and constant 
potential over daily  operating periods.

In conclusion the editors wish to 
express their appreciation for valuable  
assistance rendered by the m anufac
turers of pH equipment, and particu
larly  th a t of G. A. Perley of the Leeds
6  Northrup Co. who reviewed the 
m anuscript and aided in the clarifica
tion of numerous points.
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to 200 per cent, and is compared with  
inorganic chromates. The protective  
film formed is said to be resistant and 
self-repairing, offering a maximum of 
corrosion protection w ith a minimum  
of control.

L e a d -s o m u m  alloys for use as dry
ing agents for flammable, m aterials, as 
well as for m etallurgical work, arc 
now available com m ercially from the  
R. & H. Chemicals Dept., K. I. duPont 
de Nemours & Co., Inc., N iagara Falls, 
N. Y. One such m aterial, Hydrone, is  
a solid lcad-sodium alloy  containing  
approxim ately 31 per cent sodium. A 
smooth evolution of hydrogen is ob
tained w ithout sparking when sm all 
lum ps of the m aterial are immersed 
in  water, liberating 2.4 eu.ft. of gas  
per pound of alloy. Thus the m aterial 
can be used as a source of hydrogen 
where i t  is required in sm all quanti
ties. I t  is stated to be safe for drying  
flammable liquids in place of m etallic  
sodium.

Two n e w  m olding compounds have 
recently been introduced by Durez 
P lastics & Chem icals, Inc., North Tona- 
wanda, N. Y. A new arc-resistant 
phenolic compound called Durez 8085 
lias been formulated specifically to  
prevent tracking where there is com
bined electric spark and rubbing ac
tion. High resistance to carbonization  
under an arc is claimed. Its high 
dielectric strength is  held under mod
erately high tem peratures, according  
to the m anufacturer. Durez No. 1905 
Black, the second new compound, has 
been announced for applications requir
ing high im pact strength. The im pact 
strength is 0.0 (A .S.T.M .) and the  
heat resistance 418 deg. F.

Equipment Briefs
A n n o u n c e m e n t  of a new duplex re

corder for the sim ultaneous recording 
of two factors such as volts and am 
peres, k ilow atts and frequency, or 
speed and temperature, lias been made 
by the General E lectric Co., Schenec
tady, N. Y. O riginally designed for 
cement m ills for the recording of kiln  
speed and tem peratures sim ultaneously  
on a single chart the CD-37 recorder is 
expected by the m anufacturer to  have 
wide use wherever synchronized re

Machinery, Materials and Products

S ing le  Kiln T hree F re ig h t C ars Long

Tw o o f the la rg est  all-w elded, com pletely  
assem bled  kilns ever  built for sh ipm ent in one 
piece w ere recently fabricated  and shipped to 
paper m ills in the sou th east by A llis-C halm ers 
M fg. Co., M ilwaukee, W is. W eighing 175,000 
lb. each, the k ilns w ere 140 ft. long and 8 ft. 
in diam eter, requiring three flat cars.

metal surfaces to the required thick
ness and lias no seams or laps. The 
form ulations used are stated to have 
been given live year service tests un
der extrem ely corrosive conditions.

Quinhydrone pH Meter
N a t i o n a l  T e c h n i c a l  L a b o r a t o r i e s , 

820 M ission St., South Pasadena, Cal., 
m anufacturers of the Beckman glass- 
electrode pH equipment, have an
nounced a new portable pH meter em
ploying a quinhydrone electrode su it
able for applications perm itting this 
measuring method. H aving a range 
from 0 to 9 pH the meter autom atical
ly corrects for temperature, perm itting  
readings to 0.1 pH through a m agni
fying lens mounted above the dial. 
E lectrical parts are bu ilt into a mold
ed plastic  case w ith the meter in the 
top. A single flashlight cell is re
quired for operation. Both quinhydrone 
and calom el electrodcs are of molded 
plastic. The case serves to support 
the instrum ent, but if  desired the la t
ter can quickly be removed from the 
case for direct immersion of the elec
trodes into the solution to be tested.

New Products
C o r r o s io n ' c o n t r o l  in sub-aqueous 

system s a t extrem ely low cost is 
claimed for a new organic chromium  
inhibitor recently announced by D. \V. 
H aering & Co., 2308 South W inchester 
Ave., Chicago, 111. Known as Quach- 
rom glucosate, th is m aterial forms a 
monomolecular oxidation film which 
protects m etal surfaces from corrosive 
attack of both oxidation and sulphide  
types. Concentrations from 15 to 50 
parts per m illion  are said to be effec
tive in m ost media. The manufacturer 
states that th is inhibitor has proved 
itse lf in a variety  of applications: in 
cooling system s, steam  and return sys
tems, air washers and other sim ilar  
uses, showing cost reductions from 50

N ew  b a rre l truck  in use

Barrel Truck
An i m p r o v e d  d e s i g n  of barrel han

dling truck for perm itting an average 
man to handle alone even the heaviest 
of drum s has been put on the m arket 
by Palm er-Shile Co., 7100 W est Jeffer
son Ave., D etroit, Mich. As shown in 
the accom panying illustration , the  
truck is pushed against the barrel or 
drum and a hook (designed for the  
type of barrel to be handled) is 
dropped over the rim. W ithout rocking 
or tugging, the truck can be tipped  
backward, slipp ing the drum sm oothly  
into place and cradling it  in perfect 
balance on rubber-tired wheels, ac
cording to the m anufacturer. A ll
welded, the truck weighs but 85 lb.

Rubber-Lined Pipe
S e a m l e ss  rubber lin ing of m etal 

pipe and fittings for the chemical- 
using industries has been announced 
by Param ount Rubber Service, Inc., 
1430 Rosedale Court, D etroit, Mich. 
All un its up to 1 ft. long are given  
complete rubber covering, inside and 
out, includ ing1 flanges and bolt holes, 
at no extra cost. Longer lengths arc 
given an application of th is company’s 
rubber paint on exterior surfaces and 
back of the flanges. The rubber used 
is bu ilt up from specially  treated

V arie ty  of sea m le ss  ru b b e r- lin ed  fittings
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cording of two separate variables is 
needed. A 10-in. strip chart is em
ployed, w ith  each of the two elem ents 
recording on a 4-in. ruled section of 
the record roll.

S e v e r a l  new features are said to be 
embodied in the new mercury relay  
recently developed by Durakool, Inc., 
1010 North Main St., E lkhart, Ind. 
This relay u tlizes th is com pany’s well- 
known m etal mercury switch construc
tion, w ith displacem ent of the mer
cury obtained by solenoid actuation. 
The relay may be operated up to 300 
tim es per m inute and is available in 
various capacities up to 200 amp. 
W ithout g lass in the construction, the 
relay is said to be unbreakable and 
to require no m aintenance or attend
ance.

M e r c u r y  C l u t c h  C o r p . ,  M assillon, 
Ohio, has announced the developm ent 
of the Mercury clutch, a starting  coup
ling u tiliz in g  mercury to displace fric
tion segm ents by centrifugal force so 
as to pick up load gradually as the 
motor a tta ins full speed. The clutch  
comprises a driving member or hous
ing, a driven member or inner drum, a 
number of clutch segm ents, and mer
cury. In operation the m ercury d is
places the clutch segm ents inward 
where they engage the drum a t the 
proper tim e and speed. The standard  
size now available transm its loads up 
to 5 lip. Other sizes are available on 
specification.

A c c u r a c y  w ithin 4 /1 0  of 1 per cent 
in the m easurem ent and recording of 
liquid flow is  obtained, according to 
the Foxboro Co., Foxboro, Mass., in a 
new system  of m easurem ent recently  
developed prim arily  for juice recording 
in cane m ills. Em ploying the bubble 
pipe principle of hydrostatic head 
m easurement, the new system  is de
signed to  carry ou t autom atically  the 
filling of two or more tanks to a ca li
brated level, au tom atically  sw itching  
the flow from one measured tank to 
another a t the proper level, em ptying  
the filled tanks and m aking a chart 
record of each filling-em ptying cycle. 
K nowing the specific grav ity  of the  
juice, it is only necessary to m ultip ly  
the number of cycles by the standard  
w eight to determ ine the quantity  pass
ing through the system  in a given  
time.

Brush Sifter
A d u s t -t i g h t ,  all-steel case is a fea

ture of a new brush sifter  for the 
handling of lum py m aterials which 
m ust be broken up and screened be
fore processing or packaging, recently 
announced by Sprout, W aldron & Co., 
Muncy, Pa. M aterial is  first broken up 
by the interm eshing fingers of tw in  a g i
tator shafts and is then brushed 
through a wire screen cage under the 
brush cylinder. This la tter  is 10 in. 
in diam eter and 42 in. long.

Braided Packing
L a t t i c e - B r a i d  is the descriptive  

name given to a new patented packing 
recently perfected by the Oarlock 
P acking Co., Palm yra, N. Y. The new 
packing is d istin ctive  in design and 
made on specially  developed m achinery 
used only for th is purpose. Every 
braiding strand passes diagonally  
through the body g iv in g  a com pletely  
unified structure, braided internally  
as well as externally . The advantages 
of th is construction compared with  
earlier braided types are said to in
clude longer service w ithout disin tegra
tion upon wear; flexib ility  for forma
tion into rings around sm all diam eter  
rods w ithout d istortion; controlled  
porosity; and sem i-autom atic adjusta
b ility  w ithin  the stufling box. M anu
factured from long fiber asbestos yarn, 
the new packing is made in types for 
various services, im pregnated w ith spe
cial lubricants and available in sizes 
from 2 to 1 in. L attice-B raid is rec
ommended by the maker for centrifu
gal and rotary pump shafts handling  
water, steam , caustic  solutions, acids, 
gas, high pressure, hot oil and strong  
chemical solutions.

Automatic Processing Kettles
A n e w  l i n e  of kettles designed for 

autom atic control of tim e, temperature, 
pressure, atm osphere, ag itation  and 
other factors, for heating by electricity, 
gas or oil, has been announced by the  
Drever Co., 748 E ast Venango St., 
Philadelphia, Pa. These kettles are 
made in sizes from 200 to 750 gal. 
working capacity, the exact design be
ing based upon the requirem ents of

S tee l-case  b ru s h  s ifte r

the particular process for which the 
kettle  is intended. Such processes 
include the m anufacture of varnishes, 
bodied oils, ester gum s, phenolic, 
alkyd and g lyp ta l resins, wax com
pounds and sim ilar m aterials.

A typical design of Drever kettle  
is a vertical insulated shell provided 
with agitation  and a jacket for heat
ing by combustion products or elec
tr ic ity , and cooling by a ir circulated  
by a blower which is part of the in 
sta lla tion . The kettle  may be pro
vided with a condenser for fumes, 
equipment for producing an inert a t
mosphere w ithin  the kettle, and auto
m atic tem perature control instrum ents.

Bulk Handling Plant
F o r  t h e  b u l k  h a n d l i n g  and un

loading of liquefied gases such as am 
monia, chlorine, carbon dioxide, bu
tane, propane and other hydrocarbons, 
the Blaw-K nox D ivision of Blaw-K nox  
Co., P ittsburgh, Pa., has announced 
design of a line of bulk unloading and 
storage plants. The company reports 
that in m ost cases the price spread 
between the cost of gases in cylinders 
and in tank car lots is sufficient to 
am ortize the cost of a good bulk han
d ling and unloading plant in from six  
m onths to five years. To perm it taking  
advantage of such savings, the com
pany is  now designing and fabricating  
such plants particularly for the gas 
to be handled. Storage tanks are fab
ricated in accordance w ith  code re
quirem ents and stress-relieved in one 
piece to elim inate fabricating strains.

D rever 500-gal. e lec tr ic  k e ttle

L attice-B raid  p a ck in g

T yp ica l b u ta n e  h a n d lin g  a n d  u n lo a d in g  p la n t
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Ratchet  fo r  
manual l if t

y Feed line 
í n f c  - . ,i~

W e ll cu tte r

Air
release-A N

S ana bed p ira l blades

Permanent.J 
rock bo ttom h F iltra te  

¥ d ischa rgeBypass from f e e d  line
Solids discharge'

C ross sec tion  of im proved  s a n d  c la r iiie r

W hite S tanzoil neo p ren e  gloves

R u bber-lined  ta n k  constructed  for 
au to m a tic  e le c tro p la tin g

The B. F . G oodrich Co., Akron, Ohio, 
h as announced that it  has found its new  
T riflex IC rubber tank lining, as d e
veloped for bright n ickel-p lating, equally  
sa tisfa cto ry  for  h igh-speed  bright cop
per p lating. O rdinary rubber or sy n 
thetic  rubber lin ings are sta ted  to have  
a tendency to throw  high-speed  copper 
plating  b aths of! balance. T he new  
lin ing  is found to be non-contam inating  
and com pletely  re s ista n t to corrosion by 
the bath, according to reports. The 
view  above show s a  stee l tank lined  
w ith  th is m ateria l com ing out o f the 
vulcanizer.

used to scrape the deposited solids to 
a cone-shaped outlet at the center of 
the filter bed. Occasional lowering of 
the spiral by a ratchet mechanism is 
employed to remove sand which has 
been plugged by the deposited solids. 
Back-washing is never required, ac
cording to the maker, and renewal of 
the sand bed is needed only once every 
two to five years on the average. Op
eration is said to be extrem ely eco
nomical. Sizes of th is filter range 
from 0 to 100 ft. in diam eter and ca
pacities from a few gallons to 5,000 
g.p.m.

L ight-w eight ca rb o y  truck

In general, the equipm ent as installed  
includes ear-unloading lines, welded 
storage tanks w ith  or w ithout in 
closure, unloading compressor and 
filling equipm ent for sm all cylinders.

Sand Clarifier
S e v e r a l  i m p r o v e m e n t s  are stated  

by the Hardinge Co., York, Pa., to 
have been made in a new design of 
heavy duty  sand filter recently an
nounced for the clarification of feed 
water, brine and a variety  of other 
liquids.

The clarifier consists of a circular 
tank in the bottom of which is a rock 
support for a sand filter bed. A spiral 
rake which m ay be rotated either w ith  
standard open type worm gearing or 
w ith a com pletely inclosed drive de
signed for continuous operation, is

Neoprene Gloves
A s a n  a d d i t i o n  to its  previously  

produced line of black neoprene gloves, 
the Pioneer Rubber Co., W illard, Ohio, 
has recently introduced a line of w hite  
Stanzoil neoprene gloves for use in 
pharm aceutical, cosm etic and food 
manufacture. The new gloves are 
stated to resist deterioration under 
exposure to oils, greases, fats, acids, 
cleaning compounds and sim ilar m ate
rials. A range of weights and sizes 
is available.

Carboy Truck
To f a c i l i t a t e  the handling of car

boys w ith a minimum of hazard, the  
Barrett Cravens Co., Chicago, 111., has 
announced a new carboy truck of sim 
ple design having two arms which are 
spread open by means of an accessible

pedal, and which close against the  
crate housing the carboy when tne  
pedal is released. The arm s lif t  against 
the cleats and hold securely, according 
to the m anufacturer. W elded steel 
construction is used to m inim ize weight 
and the floor space required for the 
unit.

Equipment Briefs

S e v e r a l  electronic developments 
have recently been announced by 
Photosw itch, Inc., 21 Chestnut S t . ,  

Cambridge, M ass. One of these instru
ments is an electric-eye smoke alarm  
designed to  indicate smoke density  on 
a dial and to operate a signal ligh t 
when the density achieves a predeter
mined value. Another developm ent is  
a liquid level control operating on elec
tronic principles. This device is  ac
tivated by a pair of probes which are 
placed in the liquid at the level to be 
controlled. When the liquid reaches 
th is level sufficient current passes 
through the liquid to actuate a p ilot 
relay. The electrical resistance be
tween probes m ay be as high as 25 
megohms. The relay operates valves, 
pumps, etc., to  m aintain constant 
level.

A n  o p p o s e d -t y p e  duplex chemical 
pump w ith a capacity of 4 g.p.h. 
against pressures up to 3,000 lb. is  now  
being offered by M ilton Roy Pum ps, 
3100 K ensington Ave., Philadelphia, 
Pa. Pum ps of th is  type can also be 
supplied for pressures up to  20,000 
lb. for the handling of a lkalis, o il so lu
tions, sulphuric acid and other cor
rosive chem icals. For 3,000-lb. opera
tion only 1 lip. is  required. The ex
plosion-proof geared motor and pump 
are of integral construction and com
pact design. The pump m ay be used 
for handling two or more chem icals 
sim ultaneously or for a single chemical 
[lumped to two or more points of de
livery.

A n o v e l  i d e a  applicable to  the gag
ing of tanks of any depth has been 
developed by J. A. Campbell Co., Long 
Beach, Calif. This consists of a new  
type of gage str ip  which can be added 
to foot by foot, to make a gage strip  
of any length. The un its are of 1 ft. 
each, cast from a zinc base a lloy  and 
designed to be locked together by in 
serts carrying the foot num erals. The 
alloy used is stated  to be stronger 
than bronze and thoroughly weather
proof.

A e r o d y n a m i c  d e s i g n  of the fan  
blade assuring uniform  velocity  over 
the entire working face of the fan is  
claimed for a new power-operated room 
ventilator currently announced by the  
Dc B otliezat V entilating Equipm ent 
Division of the American Machine & 
M etals, E ast Moline, 111. P ositive  ven
tila tion  a t all tim es is  independent of 
weather conditions, i t  is claim ed. N on
overloading power characteristics pro-
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For operation a t less than fu ll ca
pacity  the speed of the pump m ay be 
reduced by the provision of a variable  
V-belt drive. V arious pump sizes are 
available. A feature of the design is  
a rubber or neoprene flexible check 
valve in the discharge line which is 
claim ed to offer alm ost no friction  
loss when open, yet to hold bottle- 
tig h t against back pressure.

Redesigned Recorders
R e d e s i g n  of its  line of recording in

strum ents for tem perature, hum idity, 
pressure, load, rate of flow, liquid level 
and pneum atically  transm itted  var i
ables, has been announced by the T ay
lor Instrum ent Cos., Rochester, N . Y. 
The new design corresponds to  th a t of 
the com panys’ recently announced re
designed Fulscope controllers. The 
cases for the new recorders are, in  
fact, drilled and tapped to receive any  
of the five standard Fulscope control 
mechanisms which it  m ight be desir
able to add later. The cases are de
signed for both face and flush m ount
ing and a new device which combines 
the chart lock and the pen lifter fac il
ita tes changing charts. One, two and 
three pen models are availab le w ith  
10- or 12-in. round charts. If neces
sary, an explosion-proof clock motor 
is available.

N ew  ru b b er-lin ed  p a ck le ss  p um p

tect against burned-out motors and 
entrance eddy losses are reduced to a 
minimum by a new patented “Log 
Cone” entrance ring, according to re
ports.

D e v e l o p m e n t  of an exceptionally  
ligh t and efficient respirator for pro
tection against dust, pollen and certain  
bacteria is claim ed by the American 
Optical Co., Southbridge, M ass. W eigh- 
ing only 1A oz. and excluding particles 
as fine as one micron, the new respira
tor lias been approved by the U . S. 
Bureau of M ines for protection against 
silicosis- and asbestosis-producing  
dusts as w ell as nuisance dusts such 
as m etal powders, cement, coal, gypsum , 
ores and lim estone. N ew  facial design, 
new self-equalizing headband, new ex
halation valve and a new  method of 
producing a large surface area are 
im portant features.

A n e w  i n s t r u m e n t  for determ ining  
the refractoriness of sand, clays and 
refractory m aterials lias been put 011 
the m arket under the name of Sinter  
Meter by H arry W. D ietert Co., 9330 
Roselawn Ave., D etroit, Mich. A 
platim un-rodium  ribbon which is  
heated electrically  is placed against 
the sam ple and the tem perature raised  
until the sam ple is  fused. The tem 
perature of the ribbon a t th is  point is  
measured w ith  an optical pyrometer. 
The point of fusion is determ ined when 
the ribbon adheres to the sam ple.

A l l v e n t  is  the name of a new a ll
purpose v en tila tin g  fan recently intro
duced in sizes ranging from 4,070 to
23,000 e.f.m. by Autovcnt Fan & 
Blower Co., 1805 N orth K ostner Ave.. 
Chicago, 111. This fan features V-belt 
drive so as to em ploy standard 1,750 
r.p.ni. m otors to drive the newly de
signed three-blade fan wheel.

Swing Joint
U n o b s t r u c t e d  f l o w  through all 

bends, coupled w ith  ab ility  to  operate 
at pressures up to 500 lb. and tempera
tures to 700 deg. F., are features of a 
new high-tem perature sw ing jo in t re
cently announced by the Chiksan Tool 
Co., Brea, Calif. This sw ing jo in t is 
w ithout packing glands or stuffing 
boxes, a packing chamber being pro
vided which is machined, chrome plated, 
polished and provided w ith  a packing 
combination of asbestos and brass 
rings. Loads are transm itted  through  
double rows of hardened steel balls to 
assure easy turning. S ix sty les are 
available for 300 deg. rotation in one, 
two or three planes, for the handling  
of steam  or chem icals at pressures up 
to the specified working conditions.

Illium Thermocouple Tubes
I n  a d d i t i o n  to the various forms 

such as rolled strip, welded tubing, 
rolled rod stock and drawn wire which 
were recently announced as available 
in Illium , the Burgess-Parr Co., Free

port, 111., now has availab le therm o
couple protection tubes fabricated from  
th is alloy. This m aterial is a complex 
nickel-clirom ium  base a llo y  which is 
said to be unusually resistant to acid 
corrosion. I t  is  now being used in the 
form of protection tubes of 0 to 7 ft. 
in length and 1 in. in diam eter for 
thermocouples m easuring the tempera
ture of a  h igh ly  oxidizing steel pickling  
solution a t 150 deg. F. Such tubes 
are stated to be resistant to corrosives 
found in drug, chem ical, m ining, ex
plosives, paint, and other industries.

Packless Pump
P a c k i n g , stuffing boxes, g lands, liquid  

and m echanical seals are a ll elim 
inated in a new design of submerged 
centrifugal pump for corrosive or abra
sive service which has been patented  
and introduced by the Allen-Slierman- 
Hoff Co., 225 South 15th St., P h ila 
delphia, Pa. A ll parts of the pump in 
contact w ith  the liquid handled are 
either made of or covered w ith  th is  
com pany’s M axim ix rubber or w ith  
neoprene. The pump consists prim arily  
of two parts, a lined feed tank con
tain ing a float for m aintain ing a con
stan t head 011 the pum p; and the pump 
itse lf which is  supported beneath the  
tank and operated w ith  a vertical 
sh aft extending upward through the  
tank to  the motor above. A s are the  
feed chamber, float and pump itse lf, 
the sh aft also is protected up to  the 
hearings above the tank body w ith  
rubber or neoprene.

Illium  therm ocouple  tu b es

H igh te m p e ra tu re  sw in g  Joint

C u ta w a y  v iew  of im proved  re co rd e r
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. . .  N ow  A lloy Valves  
are Stocked by CRANE

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  

N A T I O N - W I D E  S E R V I C E  T H R O U G H  B R A N C H E S

C R A N E C O ., 8 3 6  S. M ic h ig a n  Ave., C h icago ,
Please send me your Catalog N o. 312 on Alloy valves 

and fittings. N o obligation , o f  course.

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

Company.................. ......................

Address............. .............................

City..................................................

A N D  W H O L E S A L E R S ! N

. . .  State  ......................

A L L  M A R K E T S

T H I S  N E W C A T A L O G  H E L P S  Y O U  C H O O S E  D E P E N D A B L E ,  
L O W - C O S T  P I P I N G  F O R  E V E R Y  C O R R O S I V E  S E R V I C E !

I .- ... . ? ■>,   ..... '

Y ou’ll find th is cata log  a handy manual. 
It g ives a lo t o f  practical in form ation  on  
the han d lin g  o f  corrosive  fluids. It in 
cludes an authoritative, co lo red  "Stop  
& G o ” chart sh o w in g  the suitability o f

each alloy  for specific services. It de
scr ib es fully the Crane C orrosion-R e- 
sistan t Line. Your Crane R epresentative  
w ill  g lad ly  supply a copy  o r  you may use  
the co u p o n  b e lo w  to get on e . I t’s free!

YO U R  search  fo r special valves and  fittings to  com bat c o r ro 
sion  in  p o w er and  p ro cess  lines ends here . N o w  p ip in g  eq u ip 

m ent o f h ig h ly  efficient co rro s io n -re s is tin g  alloys is im m ediately  
available from  reg u la r C rane stocks. You can choose  from  th is 
b ro ad  ra n g e  o f p roved  m ateria ls the m ost effective p ro te c tio n  
against chem ical reac tio n  in  p ip in g .

C rane alloy valves and  fittings com e to  you w ith  a sp len d id  re c 
o rd  in  actual service. H ere to fo re  m ade on  specia l o rd e r  only, they 
have for years given th o ro u g h  sa tisfac tion  in  the  m ost severe and  
exacting  in d u stria l uses.

H ere  is p ip in g  equ ip m en t th a t has been fully tested  u n d e r w idely 
varying w o rk in g  c o n d itio n s—th a t’s qu ick ly  available in  a com 
ple te  asso rtm en t o f p a tte rn s—th a t can  be conven ien tly  pu rchased . 
H ere  are valves and  fittings—backed  by C ran e’s en g in ee rin g  a b il
ity and 8 5-year m anufactu ring  ex p erien ce—th a t w ill keep  your 
co rrosive  fluid p ip in g  costs at a m inim um .

N I CK E L
N I - R E S I S T
M O N E L
1 8 - 8  M O
EVERDUR
A L L - I R O N
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A ir  exhaust

PRODUCTION
P O S IT IV E

D ISP LA C E M E N T

EXH AU ST ER

R EC E IVER
A N D

SEP A R A T O R
Brine and  a ir 

separated 

in this tank  -

To atm osphere
V A C U U M

P A N

Brine pum ped  back 
to w a sh  tank 2 nd  effect 3 rd  effectSteam  inlet 1 st effect

1  A n em pty  g ra in e r  p a n  sh o w in g  a r ra n g e m e n t of 
s te am  p ip e s  u se d  for h e a tin g  b rin e  for e v ap o ra tio n . 
V ap o rs p a s s  off th rough  o p en in g s in the  hood

2 A  sc ra p in g  conveying sys tem  co n tin u a lly  re 
m oves the  sa l t  from  the g ra in e rs , e le v a te s  it to a  
d ra in  b o a rd , d isc h a rg es  it into a  M onel la u n d e r

4  F rom  the  top feed  O liver filter w h ich  d e w a te rs  
a n d  filters, th e  sa lt  fa lls  into a  m ag n e tic , v ib ra tin g  
cooling  conveyor

3 S alt d isc h a rg in g  into the la u n d e r  or trough , 
w h ich  c a rr ie s  it to a  s lu rry  pum p. It is e le v a te d  
to a  com bination  w a sh in g  a n d  su p p ly  tan k SALT  SETTLES

V A C U U M
PU M P

V a p o rs  to atm osphere

R O TA R Y  
SU C T IO N  FILTER 
- ~ \ A N D  DRYER

W A S H

T A N K
Brine from  w e lls Brine feed 1  Show ing p ip ing  a n d  w e ld ed  co n stru c

tion of the bottom  of the triple-effect 
v acu u m  p a n s

2  W eld ed  s te e l b o d ies a re  Justified b y  m uch 
lo w er first cost ov er cas t Iron b o d ies . A fter 
five y e a r s  corrosion  is n eg lig ib le

G R A IN E R  P A N
R E C E IV IN G

T A N K
W ash  brine  to launderD ra in  board sBrine from  w ells

/ E L E C T R IC  V IB R A T IN G  
C O O L IN G  C O N V E Y O R /

Fresh brine 
to w a sh  salt

D ra ins
L A U N D E R R EC E IVER

O ve rflo w  brine 

to sto rage  tanks
SALT  SLURRY 
SU RG E T A N K

R E C E IV IN G  T A N K

K iln  dried  salt to pack ing dept, 
Less than 0 . 1 0 %  m oisture

PU LV ER IZED
C O A L

F U R N A C E

T O RPEDO

W A SH E R
BELT C O N V E Y O R

SLURRY P U M P

SURG E

T A N KFLASHER

RakesExhaust steam

j 1 3 C J E
Salt is raked  to well 

by rotating rakes

F ILTER-DRYER 
Rotary drum  typ<

Condensate  to bo iler house 3  V acuum  p a n  d e p a rtm en t, sh o w in g  
Elliott ex h a u s te r, rece iv er  a n d  filter lor 
d ry in g  sa lt, note w e ld e d  construction  of 
som e equ ipm en t

SALT
W ELL

H igh  g rad e  
salt to 

pack ing 

b u i ld in g -  

Less than 
0 . 1 0 %  m oisture

Part of salt is formed in flashers and 
is d ischarged  to open pan with cir
culating brine. Rem ainder of salt is 
formed in open pan.

C EN TR IFU G AL  

~~ DRYER
BUCKET

ELEV A TO R R O TA R Y  DRY K ILN
PRE-HEATER 

A N D  F A N
G R A V E LE R  

3 5  tons of stone
G R A VELER  

3 5  tons of stone EX H A U ST ER

Condensate to sewer

SLURRY

T A N K Brine returned to process

1 A  g ra v e lle r  is u se d  for p r e 
c ip ita tin g  ca lc ium  su lp h a te  a t  a  
te m p era tu re  of 90 d eg . F. A U T O M A T IC

SC A LES
K iln  dried 

g ranu la te d  salt 
to pack in g  dept.

Less than 
0 . 1 0 %  m oisture

SC R E W  C O N V E Y O R
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Tt T hree  p ro c e sse s  m ak e  it p o ss ib le  to 
offer a  v a r ie ty  of sa lts  of d iffe ren t c h a r 
ac te ris tics

5  F ro n t v iew  of the  sc re e n s  p re v io u s ly  illu s tra ted , 
w h ich  a re  u se d  in  the  D iam ond  C ry sta l p la n t  a t  
St. C la ir, M ich igan

2  A s the  b rin e  p a s s e s  th ro u g h  the  o p en  p a n , s u r 
fa c e  e v a p o ra tio n  ta k e s  p la c e  a n d  fu rth e r  c ry s ta lliz a 
tion occurs

51 R e a r v iew  of the  H um -m er sc re e n s  u se d  in the 
A lb e rg e r  p ro cess  for re fin in g  sa lt in the  D iam ond 
C rv sta l Salt C o.'s D i a n t

4  The s a lt  is d ra w n  from  th e  op en  p a n  to a  
cen trifu g e  from  w h ich  it p a s s e s  to a  M onel lin ed  
ro ta ry  d ry e r

Pages 505-508 •5 P a n  a f te r  b e in g  id le  for 24 h o u rs . B rine o v e r
flow s from  the  p a n  a n d  p a s s e s  to th e  suction  of
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usual full-m easure features of construction  and 
design. Y ou get —  tw is t le s s ,  d is to r t io n le s s  
stator . . . rem ovable, indestructib le rotor . . . 
sturdy high carbon steel fram e . . .  no skim p
in g  anyw here on m aterials or w o rk m a n sh ip  !

Just as L o-M aintenance M otors do these jobs 
for others, th ey ’ll do them  for you, too. F ind  
o u t th e  fa c ts  . . . from  th e  e n g in e e r  in  th e  
nearest d istrict office. . .  or w rite A llis-C halm ers, 
M ilw aukee . . . today ! A



. TUBULAR 
COLLECTOR

SINCE 1887

T H E  R aym ond  Im p M ill, equipped  
w ith  F la sh  D rying , is efficient fo r h a n 
dling high m o istu re  m ateria ls , and 
delivering  a dry , free-flow ing p ro d u c t 
in finely d iv ided  fo rm . G rin d in g  and 
drying a re  com bined  in  one operation . 
T h is  m ethod is adap ted  fo r handling 
filter-cake, dry ing  in d u s tria l w astes, 
and  calcin ing h y d ra te  com pounds.

T h e  w h izzer-eq u ip p ed  Im p M ill has 
a set of revo lv ing  w h iz z e r b lades 
m ounted  in  the separating  cham ber 
above the m ill. T h e  w h izz e r m ain 
tains u n ifo rm ity  of p roduct, and  gives 
close con tro l o v er the fineness, w hich 
can be  v a rie d  by changing the speed  
of the w h izze r, thus p roducing  fine, 
coarse o r m edium  grades.

T h is  M ill-S ep ara to r com bination  is 
u sed  fo r closed  c ircu it g rind ing  o p e r
ations, as show n in the diagram , 
w h ere  ex trem e  fineness and  u n ifo rm 
ity a re  desired . I t  is usefu l fo r h a n d 
ling p ro d u c ts  th a t tend  to over-hea t 
o r becom e sticky  in  grinding. T h e  
S ep a ra to r takes ou t the fines as fast 

as ground, so that they do 
not rem a in  in the m ill to 
hea t up.

Tell us your problem, 
and we will send you 
d e t a i l e d  information. 
Ask for Bulletin £41.

R A Y M O N D  P U L V E R I Z E R  D I V I S I O N
COMBUSTION ENGINEERING COMPANY, INC,

1311 N O RTH  B R A N C H  STREET C H IC A G O

Sales Offices in Principal Cities •  Canada: Combustion Engineering Corp., Ltd., Montreal
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News from W ashington
WASHINGTON NEWS BUREAU, McGRAW-HIlL PUBLISHING CO.

Go v e r n m e n t  chemical contracts 
have not taken final form in 

many cases where really  definite pro
gram s have been prepared. This has 

led to  some feeling of uncertainty  
among observers. B ut the fact is that 
A ugust opened w ith m ost of the im 
portant chemical problems of pre
paredness nearing "satisfactory solu
tion.

The governm ent continues to apply 
the principle of safe location for new 
plants. A belt around the United  
States 200 m iles wide at the land 
boundaries of Mexico and Canada and 
250 m iles wide along the water 
frontiers is a forbidden land. Except 
for very special purposes no new de
velopm ents are to be made in th is rela
tively  exposed region.

Purchasing is being done in a va
riety of ways all under the coordina
tion of Donald M. Nelson who m ust 
okay contracts to insure freedom from 
conflict between Army, N avy, Treasury 
Procurement, and other buying au
thorities. M ost of the actual pur
chasing is being arranged by the 
usual governm ent offices. The naming 
of th is purchase coordinator is merely 
to insure cooperative and not com peti
tive functioning. There are, however, 
a few new purchasing un its such as 
M etals Reserve Co. organized by RFC  
to purchase tin  and manganese, and 
the Rubber Reserve Co. which is the  
joint purchasing agency of the princi
pal rubber m anufacturers and RFC.

C om m odity  A rran g e m en ts

M anufacture of high explosives, both 
TNT and sm okeless powder, can go 
forward as fast as the building of 
plants and their operation w ill permit. 
There w ill be 110 raw m aterial difficul
ties. Ample toluol has been found 
(see th is issue of Chern. and Met., page 
5 7 3 ), and arrangem ent is being made 
for am m onia supply ¡11 abundance. An
ticipated shortage of cotton lin ters is 
being remedied by development of hull 
fiber and other satisfactory nitratable  
cellulose.

The synthetic rubber situation  is im 
proving weekly. No quantitative fore
casts are ventured officially. B ut the 
splendid progress being stim ulated has 
stirred much W ashington enthusiasm . 
Cooperation is being organized be
tween necessary chemical m anufactur
ers and concerns doing the rubber syn
thesis work. One publicly announced 
exam ple of th is sort is Hydrocarbon 
Chemical and Rubber Co., the new 
jo in t subsid iary of P h illips Petroleum  
and B. F. Goodrich Co.

The bottleneck in  alum inum  produc- 
t ion continues to be power supply. 
This, of course, rattles several public- 
ownership skeletons and spotlights the 
controverv as to the m erit of TVA 
vs. private power projects in the 
M iddle-South.

A __________ _
Chem & Met Pictured Flow Sheet

1

Very successful arrangements have 
been made for optical g lass manufac
ture, for accelerated production of 
aviation gasoline and its storage, for 
armor plate, and for various strategic  
m etal purchases. The contracts cleared 
through the Defense Commission were 
nearly two billion dollars in value by 
the first of August. A ctually more 
commitments than that had probably 
been made as many hundreds of 
“sm all” contracts, those less than  
$500,000 each, do not clear through 
that office.

P a p e r  Price P robe

Price advances in pulp and paper 
have disturbed official price watcher 
Leon Henderson. H is organization  
and the raw m aterials division of the 
Defense Commission, therefore, investi
gated the cause and future prospect of 
rapid rises in spot price noted in re
cent months. Though not devoid of 
criticism  of the industry, the report 
really simmers down to a conclusion  
that the law  of supply and demand 
still occasionally functions. The for
mal findings resulting from confer
ences between these government men 
and im portant industry units have 
been summarized as follow s:

“ 1. No actual shortage of pulp ex
ists, w ith  possible minor exceptions.

“2. No immediate danger of a short
age is apparent.

“3. French and Ita lian  inab ility  to 
use United States markets and buy 
American rayon pulp w ill cut down 
shipm ents to those countries.

“4. Im ports from Canada are ex
pected to increase.

“5. A strik ing spread was noted be
tween sp iraling spot prices and con
tract prices, an im portant elem ent be
cause 90 per cent of pulp is sold on 
contract.

“6. The present spread between cost 
and contract prices appeared adequate 
to stim ulate production.

“7. Further price changes would re
su lt only from changes in basic costs, 
such as labor, taxes and raw m aterials.

“8. Tonnage needed for national de
fense was not expected to divert sub
stan tia l am ounts of pulp from normal 
industry requirements.”

N ew  R egu la tions

The lis t  of com modities first an
nounced by the President as subject 
to export license control w as increased 
during the last week of Ju ly  by the  
addition of petroleum products (m ain
ly aviation gasoline and aviation  lu 
bricating o il) ,  tetraethyl lead, and 
iron and steel scrap. R estriction of 
export movement of these goods is nat
urally disturbing Japan seriously as 
that nation fears that Uncle Sam will 
set up a real embargo on m aterials ur
gently needed for war activ ity  in the 
Orient.

Restriction on issue of patents or 
any publicity regarding them is au
thorized by a law which gives the 
Commissioner of P atents the righ t to 
demand secrecy for such inventions as 
are im portant in  the national defense. 
Any owner of such an invention d is
closing it  contrary to the ruling of the 
Commissioner of P atents is assumed to 
have abandoned his invention. The 
N ational Inventors Council has also  
been organized to encourage inven
tions useful for national defense pur
poses. I t  w ill work under the chair
manship of C. F. K ettering of General 
Motors and in close cooperation with 
the N ational Defense Research Com
mittee.

P riority governing industrial opera
tions where any government orders 
may be involved is already in effect 
for certain goods and commodities. A l
though the government has am ple au
thority to make such priorities official, 
they are actually  being achieved thus 
far only by voluntary arrangement. 
The cooperation of all affected u n its of
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industry has been so prompt and sin 
cere as to make formal regulations 
unnecessary thus far.

Prio rities

The Arm y-Navy M unitions Board 
has set up a Priorities D ivision under 
Lt. Col. A. B. Johnson. Its  official 
function is  to set up priorities (or, 
as they call them , precedents) on 
Army and N avy Orders, not only as to  
which service’s order is  to  be produced 
first, but also which Arm y order or 
which N avy order shall be put ahead. 
There is no question of authority  for 
th is, the Government, as the purchaser, 
has the righ t to direct the order in 
which its  contracts w ill be filled.

In  addition, Arm y and N avy con
tracts all carry delivery dates and ac
ceptance of such contracts, it  is being 
made clear, means the m anufacturer  
volun tarily  com m its him self to re
shuffle other orders, if  necessary, to get 
it  out on tim e. This system , of course, 
does not reach down to the sub-con
tractors so th a t this voluntary ar
rangem ent m ay bog down. A t the m o
ment, however, there is l it t le  danger 
of th is, except perhaps in  some few  
cases— such as armor plate, some 
alum inum  products, optical g lass and 
rifling machines. W here such sub-con
tra ct bottlenecks develop, Donald M. 
Nelson, purchase coordinator, probably 
w ill try  to work out a  voluntary pri
ority  arrangem ent w ith the m anufac
turer.

The Arm y-Navy precedent l is t  is not 
one based upon m aterials and item s, 
but of equipment needs, i.e., one order 
for how itzers m ight be keyed ahead of 
another howitzer order, w hile a Navy  
gun order would be sandwiched be
tween. D elivery is being keyed to ex 
panding need, so th at proper am ounts 
of each type of ordnance w ill be ava il
able as the Army grows.

Form al priorities under Presidential 
proclam ation are not in the im m ediate  
picture as it  looks today. One reason 
is that Johnson and a good many 
others feel th a t the law  is not ade
quate. I t  perm its priority on Army 
and N avy orders ahead of private com
mercial accounts, but there is  some 
doubt that it  perm its the Government 
to order a private contract filled ahead 
of another private contract. There 
are a number of potential reasons why 
th is m ight be desired and im portant. 
W ien  (or if)  priorities do come, how
ever, Nelson w ill lie the man assigned  
to the job. Nelson now is  m aking a 
report for the President on the priori
ties situation .

N ew s M iscellany

D istillation  apparatus at petroleum  
refineries is now exempted from the 
registration otherwise required for still 
equipment under the alcoholic beverage 
control laws.

I.C.C. regulation of private trucks 
did not take effect A ugust 1, but was 
postponed until October 1 by I.C.C. 
order of m id-July. This is a postpone

ment, not a cancellation as some first 
thought.

M inimum wage rates in the pulp and 
prim ary paper industry have been fixed 
by the W age-Hour D ivision of the De
partm ent of Labor at a m inim um  of 
40 cents per hour, effective September 
1G.

The Departm ent of Ju stice  was 
about to drag back into court num er
ous petroleum companies in an under
taking to divorce the production and 
refining facilities from distribution  ac
tiv ities. A t the request of the Defense 
Commission executives th is  antitrust 
action was postponed; but it  is well 
known that the Departm ent of Justice  
intends to proceed in due tim e w ith  
this type of attem pted separation of 
the present industry into two d istinct 
parts. The claim  is that by divorcing  
distribution from the other functions 
of integrated companies a greater  
measure of com petition may be set up.

Less than five per cent of the ap
plications subm itted under the new ex
port control order are being rejected. 
N othing is being stopped or diverted  
that is  not im peratively needed for the  
national defense. In many cases ar
ticles th at could be used at home to  
great advantage have been allowed to 
go forward w ith  the idea that less in 
convenience would result by g iv in g  no
tice th at future consignm ents could 
not be passed.

A pplications now are being passed  
upon the same day that they are re
ceived. In some cases it  is necessary  
to te ll the applicant th at h is request 
has been referred to  the Defense Com
m ission, the M unitions Board or the  
Advisory group made up of representa
tives of the various governm ental 
agencies concerned.

D elays th a t occurred for a few days 
follow ing the inauguration of the sys
tem  w ill not continue, officers in charge 
believe. Certain in itia l rulings had to 
be made and the personnel a t  the Cus
tom s H ouses had to become fam iliar  
with the new procedure.

In the beginning shippers were un
certain as to  the scope of the order 
and subm itted thousands of applica
tions covering articles for which l i 
cense is not required. Several hundred 
applications for such articles are con
tinu ing to come in. In order to pre
vent delay applications first are scru
tinized for the purpose of segregating  
those not requiring license. These are 
stamped “No license required,” and re
turned by airm ail.

I t  is pointed out th a t a very sm all 
portion of our export trade is covered 
by the control order. M any of the 
item s on the first order are not or
dinarily  exported. Only two petroleum  
products, aviation  motor fuel and a v ia 
tion lubricating oil, are covered by the  
second order. L itera lly  hundreds of 
petroleum products and articles con
tain ing them are not affected. The sec
ond order also applies to one of the  
seventy-five classifications of iron and 
steel scrap.

W hile an arm y officer was chosen to 
head up the export control adm inis

tration , it  is not a War Departm ent 
activ ity . The President in h is capacity  
as commander-in-chief of the arm y 
and navy has specified th a t the export 
control adm inistration is  to be an in 
dependent agency. He selected an army 
officer as adm inistrator so the appoint
ment would not _ be regarded as po
litica l and so as to have in  charge one 
who is fam iliar w ith  the problems of 
national defense.

Treasury Departm ent officials warn 
industry th at it  is  illega l to claim  that 
any price increases are the resu lt of 
new taxes unless such be w holly the  
case. Chemical executives m ight need 
to warn their overzealous salesm en if  
there happens to be a price increase 
that it  m ight not be blamed on taxes 
unless th a t is  wholly true. Offense 
may cause both fine and im prisonm ent, 
under the law.

Excessive claim s as to the fertilizer  
value of “basic sla g ” m ust stop. This 
is the basis for the stipu lation  ar
ranged by Federal Trade Commission 
w ith Tennessee Coal, Iron and Railroad  
Company which is  alleged to have been 
m arketing slag  for fertilizer usage 
w ith  extravagant claim s as to its  plant 
food value. The fertilizer industry is 
rather glad that th is  m aterial w ill no 
longer be distributed w ith such m arvel
ous prom ises as some of the selling  
has included in the past.

The present standards for em ploy
ment w ill not be sacrificed if  the P resi
dent can prevent th is. There is  no 
shortage of employable persons which 
would ju stify  breaking down any of 
the W age-Hour requirem ents, P resi
dent Roosevelt believes. He points out 
that em ployers can use ttieir workers 
well beyond the 42-hour lim it (40-hour 
lim it after Oct. 24) because the only 
penalty is  tim e-and-a-half for over
tim e. That, he thinks, is a reasonable 
provision even in the present emerg
ency period and w ill meet with the 
full approval of labor.

Civil Service exam inations are being 
announced for various grades of m etal
lurgist, m etallurgical engineer, ex
plosives engineer, and other types of 
technical men for which the govern
ment has need. A pplications w ill be 
received by the Civil Service Commis
sion until la te  A ugust for some of 
these posts.

A m ortization of new investm ent for 
plants and facilities used in m anu
facture of defense m aterial has been 
a serious problem. The exact form 
which legislation w ill take is not 
known early in  August, but it  is ev i
dent that m ost chemical industry  
executives can count on a 5-year 
am ortization program if they take 
part in new defense m anufacturing. 
This period has been chosen as a com
promise between m aking the im m edi
ate cost of products too great (a prob
able resu lt of a shorter period) and 
the danger of leaving unamortized  
capital as a burden on industry after  
the emergency passes (an alm ost cer
tain result of a norm al long am ortiza
tion term which the Treasury Depart
ment would prefer).
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PA C IFIC  NORTHW EST WILL PLAY 
HOST TO PULP AND PAPER MEN

The Fall M eeting of the Technical 
Association of the Pulp and Paper In 
dustry w ill open a t Seattle, W ash., on 
Aug. 20 and w ill continue for four 
days. The address of welcome w ill be 
delivered by Dr. Lee P aul Sieg, presi
dent of the U n iversity  of W ashington, 
in the auditorium  of Bagley H all.

F ollow ing the presentation of a mov
ing picture showing operations in  the 
m anufacture of wood pulp, a sym 
posium  on Pacific N orthw est forest re
sources w ill get underway w ith  Prof.
B. L. Grondai of the U n iversity  of 
W ashington presiding. Speakers will 
include E. P. Stam m  of the W illam ette  
Paper Co., W . H. P rice of W eyer
haeuser Timber Co., and W arren Tilton  
of the W est Coast Lumbermen’s A s
sociation.

After luncheon at the U n iversity  of 
W ashington Commons, W. R. Barber 
of Crown Zcllerbach Corp. w ill conduct 
a technical session at which numerous 
papers w ill be read. Among these w ill 
be “Studies on Absorption of Sulphur 
Dioxide” by W arren L. Beuschlein of 
the U n iversity  of W ashington; “N itric  
Acid P ulp ing” by A. T. W alton of the 
same un iversity; “P ulping of Douglas 
Fir by Sodium Su lphite” by K. A. Kobe, 
U n iversity  of W ashington and L. C. 
Haffner of Portland; “Use of Soda 
Ash-Sulphur in Sulphate Recovery 
U n its from the Operating V iew point” 
by W . L. G illespie, Gaylord Container 
Corp., Bogalusa, La.

Two technical sessions have been 
scheduled for the m orning of Aug. 21. 
The first w ill be a sym posium  of lignin  
and the second w ill consist of a d is
cussion of production problems. George
II. McGregor of W eyerhaeuser Timber 
Co. and Clark C. H eritage of the Wood 
Conversion Co. will be the respective 
chairmen. Technical sessions also w ill 
feature the afternoon m eeting with  
N. W. Coster of the Souiulview Pulp 
Co. directing. In the evening five 
group dinners w ill be held in private 
din ing rooms of the Olympic Hotel. 
Each dinner w ill be devoted to d is
cussion of selected subjects under a 
group leader.

The real h igh ligh t of the m eeting  
w ill come on Aug. 22 when Leo S. 
Burdon, chairman of the W oods Trip 
Committee, aided by the logging su
perintendents of the Soundview Pulp  
Co. plan to take the entire m eeting  
into the woods to see the logging of 
big timber.

LIQUEFIED PETROLEUM GAS 
CODE REVISED

National Fire Protection Associa
tion is consolidating the four separate 
codes which dealt w ith various phases 
of handling and use of liquefied 
petroleum  gases. The combined code 
to be published shortly in the Boston 
office of the A ssociation w ill be the  
official guide of many insurance com
panies, fire m arshalls, and other 
official or quasi-official groups. P lan ts  
in which propane, butane, or other

liquefied petroleum gas is handled or 
used w ill, of course, be expected to 
conform with the 1940 revision. Most 
of the fundamental provisions are 
identical w ith earlier codes. But 
numerous minor -modifications and 
improvements have been made in line 
w ith  the recommendation of the 1940 
com mittee, accepted at the May m eet
ing of N .F.P.A . Those desiring copies 
of the code w ill procure these a t a 
nominal charge (exact price not yet 
announced) by addressing N ational 
Fire Protection Association, 00 Bat- 
terymarch Street, Boston, Mass.

ABBOTT LABORATORIES FOUNDS 
CHEMISTRY FELLOWSHIPS

For the Academic year 1940-41, 
Abbott Laboratories has established  
fellowships in several universities with  
im portant departm ents of organic 
chem istry and biochem istry. The 
fellowships, carrying stipends of $(¡¡>0 
per year, w ill be available to graduate 
students in the la st or next to last 
years of graduate work leading to the 
doctorate degree. The recipients, who 
are to be selected by the universities in 
which their work is being done, are 
not lim ited as to the subjects on which 
they w ill work.

Grants w ill be made to the follow
ing un iversities: In organic chem istry: 
Cornell, Harvard, Illin o is, Michigan, 
Northwestern. In biochem istry: Cali
fornia, Columbia, Cornell.

GOODRICH-PHILLIPS FORM NEW 
CHEMICAL COMPANY

Shortly after the announcement that  
the B. F. Goodrich Co. had started  
construction on a plant a t N iagara  
F alls in which production of Koroscal 
would begin in the fall months, came 
the report that this company and the 
P hillip s Petroleum  Co. had jo intly  
formed a new company called the 
Hydrocarbon Chemical & Rubber Co. 
This announcement stated that the 
new company would strengthen the na
tional defense position with respect 
to supplies of rubber. The Phillips  
company has long been prominent in 
processing petroleum hydrocarbon and 
lias large supplies and reserves of raw  
m aterials used in the m anufacture of 
synthetic rubber. The Goodrich com
pany has spent 14 years on a program  
of rubber research which has resulted  
in the commercial production of syn
thetic rubber.

The main office of the Hydrocarbon 
Chemical & Rubber Co. will be in 
Akron. The P hillips interests will he 
represented by Frank P hillips, chair
man, K. S. Adams, president. G. G. 
Oberfeldcr. vice-president in charge of 
research, while the Goodrich members 
include David M. Goodrich, chairman, 
John L. Collyer, president, and T. O. 
Graham, vice-president in charge of 
production. Ross W. Thomas of the 
P hilgas d ivision of the P h illips com
pany w ill be in charge of sales and 
Dr. W aldo L. Semon director of re
search.

COURSE IN FOOD TECHNOLOGY 
OFFERED AT N. Y. U.

In order to m eet the demand for 
men trained in the engineering aspects 
of the food industry, the Graduate 
D ivision, College of Engineering, New  
Vork U niversity, under the auspices 
of the Departm ent of Chemical E ng i
neering, w ill inaugurate in Septem 
ber, a graduate course in food engi
neering.

Lectures w ill be under the super
vision of Dr. Henry J. Masson, pro
fessor of chemical engineering and 
director of the graduate division, a s
sisted by specialists from the faculty  
and from industry. Among the spe
c ia lists from industry who w ill par
ticipate in the course w ill be: L. V. 
Burton, editor of Food Industries,
C. G. Segeler, American Gas A ssocia
tion, H. 0 . Mercier, N ational B iscu it  
Co., G. N. Harcourt, Buffalo Foundry  
and Machine Co., Gardner Poole, 
Frosted Foods Sales Corp., C. 0 . Ball, 
American Can Co.. .1. A. Lee, Oliem. 
<C Met., G. L. Montgomery, Food In 
dustr ies,  and J . Slade, General Foods.

NEW CLASSIFICATION FOR 
LUBRICATING GREASES

The N ational Lubricating Grease In 
stitu te  a t its  la st annual convention  
held at Chicago, adopted a classifica
tion for lubricating greases which it 
has copyrighted. This classification  
gives the grade numbers and the ASTM  
working penetration for each grade. 
W hile th is classification is in no way  
a standard or specification of quality, 
it  establishes the body of consistency  
of the grease and assures the m anufac
turers and consumers of lubricating  
greases of securing uniform bodies or 
consistencies while using th is classifica
tion.

MONSANTO ACQUIRES SITE 
FOR NEW  PLANT

An announcement from D etroit 
states that the M onsanto Chemical Co. 
has purchased a tract of 138 acres at 
Trenton, Mich., which w ill be used as a 
site  for a new plant. The land has a 
frontage on the D etroit River which 
will effect savings in transportation  
costs both of raw m aterials to the 
plant and in the movement of finished 
products to consum ing centers. W hile  
the purchase is  said to be the first step  
in a development program, it  is under
stood that production of phosphates is  
the im m ediate intention.

Edgar M. Queeny, president of the 
company, stated that the new plant 
w ill go into operation in mid 1941. 
I t  w ill be served by the M ichigan Cen 
tral Railroad and dock fa c ilities w ill 
be constructed along the D etroit River. 
A contract w ith the D etroit Edison Co. 
for steam  and electricity  is  being 
negotiated. Construction w ill be super
vised by R. R. Cole as general manager 
of the phosphate d ivision and by J . B. 
Rutter, director of engineering of the  
company.
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LACK OF STATISTICS LEADS TO CONFLICTING REPORTS 
REGARDING GERMANY'S SUPPLY OF OIL

From O ur G erm an  C orresponden t

On. is  becoming the big question  
mark in the Reich’s war machine. 
Since publication of m ost sta tistic s  

has been discontinued, and since the  
extent of reserve supplies, both those  
built up in Germany and those cap
tured in conquered areas, is unknown, 
the best one can do is to  compare 
pre-war consum ption and production  
ligures and balance the conflicting 
statem ents from London and Berlin.

London estim ates th at Germany 
is short of oil and from every source 
of supply can obtain no more than  
12 m illion tons a year, as compared 
w ith  normal peace tim e consumption  
in all Europe (excluding R ussia) of 
tw ice that am ount. This would be 
an im portant factor in a long drawn 
out war, although some observers be
lieve that, w ith  savings resulting from 
curtailed civilian  consum ption plus 
captured supplies, the Reich now has 
adequate oil to last for well over a 
year.

According to a recent statem ent in 
Goering’s “ Essener N ational-Z eitung.” 
if the Reich were victorious, the con
tinent could even he made self-suffi
cient in petroleum . In 193S mineral 
oil consumption in Middle Europe 
(not including France, Spain, and 
R ussia) w as 19 m illion tons. This was 
distributed as follow s: the German
Reich, including Czecho-Slovakia and 
Poland 7.9 m illion tons, Ita ly  2.S. 
Netherlands, Belgium , and Switzerland  
together 2.0. Scandinavian and B altic  
states 2.9, Southeastern Europe, in 
cluding Turkey 2.9 m illion tons. Add
ing R ussia's consum ption in 193S of 
22 m illion tons, Middle and Eastern  
Europe together consumed 41 m illion  
tons of oil. Production in the same 
areas was 39 m illion tons, of which 
Russia according to th is  estim ate—  
but not according to the Soviet’s own 
figures— supplied 29 m illion tons, Ru
m ania 6 m illion, and the Reich plus 
Czecho-Slovakia and Poland about 4 
m illion  tons.

If R ussia’s export surplus figure of 
7 m illion tons is elim inated, there 
rem ains a  deficiency for M iddle Europe 
of 10 m illion tons, which is  somewhat 
less than half of its  peace tim e con
sum ption. The exten t o f R ussia’s co
operation in the war as well as a fter
ward is  alw ays an imponderable fac
tor. Of the rem aining areas, Rumania 
is the leading source of natural oil. 
w ith sm all quantities being produced 
in Germany. Poland, and A lbania. I t  
is believed that some of th is deficiency 
could be overcome w ith  synthetic motor 
fuel production, but it w ill be remem
bered that H itler’s statem ent in 193(i 
that w ithin four years the Reich 
would be entirely self-sufficient in 
motor fuels has not m aterialized. F ur
thermore, th is would still leave the

Reich short on heavy o ils and lubri
cants. An additional source of oil 
is seen in the intensive development 
of newly discovered deposits in H un
gary and Jugoslavia. The output of 
the Near E ast now under British  
control, am ounting to 15 m illion tons 
in 1938. is of course also being 
watched.

Last year Rum ania exported 4 of 
the 0.2 m illion tons of oil she pro
duced. and it is assum ed that under 
present circum stances a larger part 
of th is would be diverted to the Reich. 
This is not quite so sim ple as it 
sounds, for lack of adequate transpor
tation facilities both in Rum ania and 
Russia is a handicap. M any tank 
cars and Danube river barges are be
ing bu ilt for the purpose of transport
ing oil, and probably some French and
1-owlands’ rail tank cars w ill be 
pressed into service.

In Germany, savings of gasoline are 
being effected through curtailm ent of 
all hut urgent c iv ilian  driving. The 
standardization of vehicles by reduc
ing the number of types of cars and 
trucks being bu ilt should result in 
economies in fuel, m aterials, and parts. 
The use of liquid gas and sewage gas 
for motor buses and trucks as well as 
wood gas for stationary m otors has 
also contributed to fuel conservation. 
A recent announcement, for example, 
indicates th a t a new type stationary  
coal dust burning motor is  ready for 
industrial production. Tt is a three 
cylinder engine, w ithout compressors, 
developing 300 H P w ith  240 revolu
tions per m inute. The m ain defect 
of previous engines, such as the highly  
discussed Rupa dust diesel engine, 
bu ilt by the Schichau W erke in Elbing, 
has been the excessive wear of the 
cylinder caused chiefly by sulphur com
pounds in the fuel. W ear on the new 
type cylinder, it  is  claim ed, is reduced 
to 1.37 m illim eters in 9000 hours’ 
running tim e under full load.

Insofar as m otor production for 
other than m ilitary  purposes continues, 
it  is  in teresting to  note th a t some ave
nues of autom obile as well as general 
export m ust s till remain open to the  
Reich. In fact, although detailed fig
ures are no longer published, Baron 
Carl von Schroeder recently claimed 
in the “Deutscher V olksw irt,” leading  
economic publication, th a t in the first 
e igh t m onths of the war neither the 
volum e nor value of German foreign 
trade experienced any appreciable de
cline.

The Austrian-Am eriean Rubber 
W orks “Sem perit” also reported in 
creased productions and sales and de
clared an 8 per cent dividend— most 
of the recent large engineering and 
chemical concerns report dividends 
varying between 6 and 8 per cent, and

occasionally 10 per cent. Semperit, 
like Continental Rubber and other im 
portant rubber m anufacturers have 
now alm ost com pletely adapted their 
m achinery and m anufacturing m eth
ods to processing raw m aterials pro
duced dom estically.

K ali Chcmie A.G., large potash and 
chemical concern, reported a 10 per 
cent increase in sales during 1939 
and a (I per cent dividend. It in 
vested 27 m illion RM in new construc
tion since 1937 and is financing plant 
additions from a 10 m illion RM, 5 per 
cent loan issue.

The timber of Poland, Norway, and 
Sweden assures adequate wood supplies 
as well as high grade cellulose for the 
staple fiber industry. Under a recent 
agreem ent between representatives of 
the German and Swedish cellulose and 
paper industries, Germany w ill be ta k 
ing considerably larger quantities of 
Swedish production than heretofore.

In the past the Reich cellulose indus
try  used prim arily pine-wood. Since 
th is is now required for other technical 
purposes, beech and other woods are 
being substituted wherever possible. 
Illu stra tin g  the extent to which the 
attem pts to increase dom estic wood 
production have gone, is a report by 
the K aiser W ilhelm P lan t Research 
In stitu te  in Muenehenberg. Through 
the application of ultra-violet and 
Roentgen rays it  has been possible to 
accelerate the growth of trees so that 
in two years poplars were ready to bo 
cut for m anufacture of cellulose. 
M easurements have shown that the 
yeld from artifically  treated trees was 
fu lly  as large as th a t for much older 
trees grown under normal conditions. 
To what an extent such processes 
could be applied com m ercially seems 
largely a m atter of cost.

Stap le fiber in the Reich is being 
manufactured more and more out of 
wheat and rye straw. Ita lian  reed 
also offers possib ilities as a tex tile  raw 
m aterial, and great tracts of land that 
are of lit t le  value for other purposes 
are being cultivated w ith th is plant 
on a  large scale by a newly founded 
company in Vienna. The Ita lian  cane 
is claim ed to yield 10,000 pounds of 
fiber per acre as against 1,200 pounds 
from hemp, 500 from flax, and 200

Sfrom cotton.
A new rivet whose exploding end 

autom atically  locks i t  firm ly in place 
has been perfected in the Reich after 
a number of years of research. Instead

Iof inserting a heated rivet into the 
hole and ham m ering it  as heretofore, 
the force of the explosive in the ends 
of the new type rivet is enough to 
blast the rivet and seal the joint 
firmly and securely.

The early com pletion of a new edi
tion  of the fam ous Leopold Gm elin’s 
“Handbook of Organic Chem istry” is 
expected. From three volum es pub
lished by the Heidelberg chem ist in 
1817, the work has grown to 25 vo l
umes w ith  24,770 pages. A large staff 
of German chem ists is a t work under 
the auspices of the Gmelin In stitu te  
on the 10,000 unfinished pages of the 
new edition.
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Above and at right: New one-piece, all 
w elded Pfaudler Glass-Lined process 
kettles for h igh pressure work. M anhole 
covers are designed to permit installa
tion of glass coated agitators. Note large 
number of openings in head, once  
thought impossible.

Large diameter jacketed glass-lined  
tanks with motor-driven agitator used  
by prominent ink manufacturer for 
blending inks.

DO YOU REALLY KNOW 
HOW MANY OF YOUR NEEDS 
GLASS-LINED STEEL CAN MEET?
PERHAPS you always thought of 
Pfaudler Glass-Lined Equipment only 
in terms of handling corrosive acid 
solutions. It's true that Pfaudler glass, 
fused into steel, is resistant to all 
acids (except HF) in any concen
tration or at any temperature.

It is also true that Pfaudler equip
ment can show you remarkable sav
ings in meeting mild conditions, 
particularly for storage. For example, 
the storage of a n y  product, perhaps a 
solvent, a costly essential oil or a 
vitamin concentrate which must be 
kept 100%  free of "parts-per-million" 
of dissolved metallic impurities, dis
coloration or turbidity.

W hen you process or store in 
Pfaudler equipment, you are, in ef
fect, placing your product in a glass

bottle fused into rugged steel for 
reinforcement. Here is all the strength 
you need p lu s  the protection glass 
affords against contamination. The 
long life of such equipment makes the 
initial cost of secondary importance.

The wide capacity and pressure 
range Pfaudler now offers enables 
you to utilize glass for more diverse 
usage than you might otherwise have 
thought practical. So for processing 
or storage, it will be to your advan
tage to "put glass-lined steel to work" 
for you. Have you Catalog No. 792?

THE PFA UDLER C O ., Executive Offices: 
Rochester, N. Y. Factories: Rochester, N. Y. and 
Elyria, O . Branch Offices: New York, Boston, 
Philadelphia, Chicago, Cincinnati. Pfaudler 
Sales Co., San Francisco and Los A ngeles. 
Representatives in principal cities.

?  F  , ■.. U  D  E  R

GLASS-LINED AND ALLOY EQUIPMENT
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U.S. PRO D U CT IO N  OF TOLUO L FOR S A L E
C rude  and  Refined

1™ Ï5 ™  ™  ™  '19 '20 '21 '22 ‘23 ’24 '25 '2 6 '2 7 ’28 '29  'SO ™  ’32 ’33 “  '35 ” '37 '38 ”
Sourceof d a t a :  U . S . T a r i f f  C o m m . ©  1940 C h c m .& M e t .

WARTIME DEMAND FOR TOLUOL MAY RAISE PRICES TO 
POINT WHERE PETROLEUM PROCESSES CAN COMPETE

GRINDING 
E Q U I P M E N T

f o r  a l t  k i n d s  o f  

CHE MI C A L S

AMERICAN
RING A N D  H A M M E R  T Y P E

CRUSHERS

•fc- wide operating range—  
very flexible—  
all parts accessible—  
dependable operation—  
low maintenance—  
simple construction and 

operation

Every part of Am erican Crushers 
is tested for quality, wear, and en
durance to assure absolute satis
faction in actual service. They stay 
right on the ¡ob, day after day, 
delivering more tonnage per hour 
and producing a more uniform 
product with minimum fines— no 
slivers or chips. Installation and 
maintenance is low— economy is 
high.

M a n y  well-known process industry plants 
are enjoying fine service in crushing and 
grind ing all kinds of chemical raw ma
terials uniformly and economically. The 
grinder shown is used for grind ing glass 
and tank cullet, salt briquette's, sinter, 
skimmings, limestone, gypsum, oyster 
shells, phosphate rocks, etc. W e  will 
send descriptive literature on the type 
of equipment best suited to your needs 
if you will let us know what you want to 
grind. W e  maintain a testing plant for 
prospective users of our equipment—  
make use of if—

A M E R I C A N  
P U L VE RI ZE R  
C O M P A N Y

1219 MACKLIND AVENUE 
ST. LOUIS. U. S. A .

B s to r k  the W orld War of 1 ¡111-18, 
the m arket for toluol was not 

large. Only 1,500,000 gal. was made 
— all from byproduct coke ovens— in 
1914. It went into commercial ex
plosives. paint thinners and other 
types of solvents. D uring the war its 
production rose to a peak of 14,103.237 
gal. in 1018 because of the Army’s 
large requirements for TXT.

After the war production fell oil’ 
sharply but a new industry had been 
born. Coal-tar refining and the m anu
facture of hundreds of interm ediates 
became necessary in the U nited States

U. S. PRODUCTION OF TOLUOL FOR

to replace former im ports from Gcr- 
nmny. Some of (licse interm ediates, 
notably benzoic acid and saccharin  
were made from toluol.

B ut toluol found other uses, too. It  
became a solvent for many organic  
m aterials, one of them rubber cement. 
M ost im portant of a ll. it  became a 
diluent in solvents and thinners for 
use in lacquers, som e kinds of paints, 
pyroxylin and other fabric coatings. 
Follow ing the autom otive, airplane and 
furniture industries, the use of these  
m aterials grew quickly until in 1937 
toluol gallonage passed way above the

SALE. ALL GRADES (IN GALLONS)

D a ta  Irom  U. S. Tariff Com m ission a n d  B u reau  of M ines
Sales Instead of production data liave been used for byproduct coke plant and gas works output 

to avoid duplication between crude and refined grades. Tar refiners produce only the refined grade.
The total, therefore, represents the amount available for consumption.

T a r Refiners
Byproduct and o ther Total

Coke Plant*? Gas W orks Establishm ents Production
Year (Sales) (Sales) (P roduction) For Sale

1914.................... N o da ta 1,500.000*
1915..
19 1 6 ... 3 ,939 ,636
1917.................... 7 ,395 ,174 1.035,813 1 ,788,843 JC,219,830
191S.................... S .541,366 3 ,965 ,518 1,596,353 14,103,237
1919.................... 1 ,353,827 20,000« 510,957 1 ,8 8 4 ,7S4
1920.................... 2 .470,364 2.000» 2 2
1921.................... 835,493 1,000» ï 2
1922.................... 1 ,910.060 2 2 2
1923.................... 2 .6 3 4 ,7S3 2 , C00l 2 2
1924.................... 3 ,231 ,502 2 .0001 2 1
1925.................... 5 ,038,147 2,000 ' 9 1
1926.................... 8 ,650 ,605 200» 2 1
1927.................... 11,784,984 1,000« 2 ?
1928.................... 16.181,650 1.000» 2 2
1929.................... 17,064,206 1,000» 2 1

12.083,423 1,000» 2 »
1931.................... 12,693,294 2 2
1932.................... 8 ,725 ,572 i 2
1933.................... 11,.=>41,990 J 1
1934.................... 13.240.8SO I 2
1935..................... 15,960,968 1,687,318 17,648,280
1936.................... 19.695,792 3 2
1937.................... 20 ,173,723 2 I

12,S84,734 2,703,421 15,588,155
1939.................... 20.484.56S 4.198 ,483 24,683,051*

1 E stim ated  by  U.S.T .C .
: D ata  no t reported  to  avoid disclosing production of indiv idual ta r  refiners.
3 T he 1939 to ta l is greater th an  the actual production because some toluol was held over from 

19:iS.
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MICRO i m ; s w i t c h
Manufactured in FREEPORT, Illinois, b y  Micro Sw itch Corporation. Sales Offices: N ew York, Chicago, Boston

Copyright

¡20,000,000 liuu'k. How much above it 
is not known exactly bccausc of the 
way Census data are reported for 
toluol.

The Bureau of Mines collects data  
on the production of toluol from by
product cokc ovens. The Tariff Com
m ission collects data from other 
sources. Since 1019 thero have not 
been enough com panies m aking toluol 
from other sourecs to perm it the data  
to be reported. (The U . S. T. C. does 
not report data unless production is 
evenly divided between three or more 
producers.) However, in 1935, 1938 
and 1939 these data could be reported 
because of several new companies in 
(h is field. For many years the Barrett 
Co. was the principal refiner in  th is  
classification. The Portland (Ore.) 
Gas & Coke Co. has reported to the 
Tariff Commission for several years. 
Then about four years ago Calco 
Chemical Co. started refining the coal- 
tar ligh t o ils . N ow  the duPont Com
pany, Inland Steel Co. and Nord & 
Sehulich are a lso  listed  as producers 
of toluol a t p lants other than by
product coke plants.

The capacity of U . S . coke ovens in 
term s of toluol has been estim ated by 
various authorities as 22,000,000, 25,- 
000,000 and 30,000,000 gal. However, 
in view  of the fact that 20 to 25 per I 
cent more toluol per ton of coal coked 
can be made today than in 1917 and 
the quantity  of coal so coked is about 
double, the higher figures seem more 
likely . B y using new processes, it  
is thought that production may be 
stepped up to 32,000,000 gal.

Norm al peacetim e requirem ents for 
toluol are estim ated to be about 15 to
17.000.000 gal. annually. The average  
for the past ten years is  in that range. 
Unofficial sources indicate that the  
Government’s defense program w ill re
quire about 10,000,000 gal. a year for 
a t least three years. Added to th a t the 
B ritish  Government w ants 7.000,000 
gal. next year. A ll in all it would 
seem that the 1941 requirem ents for 
toluol m ight be in the neighborhood of
33.000.000 gal., assum ing a continua
tion of peace in the United States. If  
coke ovens can produce 32.000,000 gal. 
and tar refineries can add 4,000,000 
gal., the supply w ill be ample.

In the case of war, however, a d if
ferent situation  would ex ist. U. S. 
wartim e requirem ents have been esti
mated at about 37,000,000 gal. annu
ally . M ost o f that would have to come 
from petroleum . C ity gas works eouhl 
in sta ll emergency stripp ing equipment, 
but the cost would be too high. I t  
has been estim ated that petroleum  
toluol can compete with coke-oven 
toluol a t a price of 45c. per gal. (pres
ent quoted price 28Jc. per g a l.) .  That 
figure includes a high investm ent cost 
and therefore could probably be shaded 
considerably if the Government put up 
investm ent money. On the other hand, 
some refiners m ay consider an aroma- 
tlzation  plant n good investm ent for 
the years after the war because aro- 
m atics are fine blending agents to 
improve the octane rating of motor 
fuels.

S m a l l  S ize  — Less than  18 Cubic  inches . . . 

U n d e rw r ite rs ’ Listed for  H a z a rd o u s  Locations  

. . .S in g le  Pole, D oub le  Throw ...Three  Types  

o f A c tu a to rs . . .S ta n d a rd  V2 Conduit Accom 

m o d a te s  three #14 rubber-covered w ire s

H ere is an e x p lo s io n -p r o o f sw itch  that is d esig n ed  
to fit in  sm all space. It m easures on ly  2Vi h igh  x 2" 
w id e  x 3%" lo n g  and w e ig h s  on ly  2V4 lbs. It is U n d er
w r iters’ L isted  for  hazardous loca tion s: C lass I, G roups  
C and D; C lass II, G roup G . . . T h e  stream lined , ca d 
m ium  plated  cast iron  h o u sin g  is d r illed  and tapped  
for m ou n tin g  on  either o f  four s id es. A  con v en ien t  
m ou n tin g  p late p rov id es fo o t m ou n tin g  w h ere n eed ed  
. . . T h e  sw itch in g  e lem en t is a s in g le  p o le , d o u b le  
th row  p re c is io n  snap  a c tin g  M icro Sw itch  w h ich  p ro 
vides accurate rep rod u cib ility  o f  the p o in t o f  op eration  
. . . T h is  unit is  m ounted  in  the h o u sin g  so  as to  be 
easily  rem ovab le  for  in sp ectio n  or  rep lacem ent after it 
may have served  its n orm al life  o f  m illio n s  o f  op era 
tion s . . . U n d erw riters’ L aboratories  
lis t and recom m en d  th is E xp lo 
s io n -P r o o f sw itch  for  1200 w atts 
up to  6 0 0  vo lts A .C . or  Vi h.p. 
m otor load s . . .  C om p lete  d eta ils  
o f  this n ew  sw itch  are covered  
in Data Sheet N o . 9- W rite  for it.

This ru g ge d  push ro d  type actua to r 
hasan o ve rtrave l o f  3 /1 6 ". Actua to r 
button  is case hardened steel.

Roller arms are p ro v ide d  w ith the 
ro lle r p a ra lle l to o r a t r ig h t angles 
to  the arm . The spark/ess ro lle rs  
o f  close concentric ity are  ca rried  
on oilless bea rings so tha t fu ll od~ 
vantage  may be taken o f  the 

dose movement d if fe r . 
his switch.

1 9 4 0 , M ic to  S w i tc h  C o n  » o ra tio n
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756 S. Broadway 
LOS ANGELES

were streamlined by MOTHER NATURE!
That is why

DICALITE 
FILTERAIDS
give the clarity desired  
at H IG H E R  flo w ra te s-  
t h e r e f o r e ,  a t  L O W E R  

c o s t  p e r  u n i t  o f  y o u r  

f i n i s h e d  p r o d u c t .

r T n H E  Elongated  o r streamlined  d ia tom s, w hich  

p r e d o m i n a t e  in  D IC A L IT E , g iv e  D IC A L IT E  

F IL T E R A ID S  th e ir  H IG H E R  F lo w rates— fa ste r SPE E D  

o f flow. (See th e  p h o to m ic ro g ra p h  above .) T h is  h ig h er 

flow rate  is m ade possib le  by th e  g re a te r  n u m b er o f 

microscopically tiny  o p en in g s  fo rm ed  in  th e  filter cake by 

the  D IC A L IT E  F IL T E R A ID S , p e rm ittin g  a la rg e r  vo lum e 

o f liq u id  to  flow  th ro u g h  in  a g iv en  tim e.

I t  is th e  tiny  size o f  these o p en in g s  th a t gives the  

b r illia n t c larity . E ven  co llo id a l m a te r ia l an d  m icroscopic 

p artic le s  a re  cau g h t in  th e  cake. O n ly  the  c lear filtra te  

flows th ro u g h .

T h u s , w ith  the  use o f th e  r ig h t g ra d e  and  am o u n t o f  

D IC A L IT E  F IL T E R A ID S , you  g e t y o u r filte rin g  job 

do n e  th e  w ay y ou  w a n t it d o n e— an d  a t L O W E R  cost 

p e r u n it o f y o u r fin ished p ro d u c t.

W h y  not write for complete information and specific 

recommendations?

T h e  D ic a l it e  C o m p a n y
520 N. Michigan Ave. 

CHICAGO
120 Wall S t 
NEW YORK

i a ł o m s



P E R S O N A L I T I E S

+  F r a n k  A. H o w a r d , president of 
Standard Oil Development Co., has 
been elected a vice president of Stand
ard Oil Co. (N .J .) with responsibility  
for all chemical, research and patent 
m atters. Mr. H oward’s election is in 
recognition both of the growing im 
portance of the Jersey com pany’s 
investm ent in the Hold of chem istry  
and of his own outstanding part in 
chem ical development. He w ill con
tinue as officer or director in the com
panies engaged in these activ ities.

+  C l a i r e  C. B a l k e  has rejoined the re
search stall' of Fansteel M etallurgical 
Corp., North Chicago, 111., to partici
pate in im portant studies in the 
powder m etallurgy of tantalum , tung
sten, columbium, molybdenum, other  
m etals, and refractory m etal carbides.

+  P a u l  V. M c K i n n e y  lias been ap
pointed director of research for the 
N eville  Co., P ittsburgh, Pa. Dr. 
M cKinney leaves the position of senior 
fellow  in the work of the Texas Gulf 
Sulphur Co. a t M ellon In stitu te  to 
engage in research for the N eville  Co. 
011 the production of syn thetic resins 
and organic chem icals.

+  G. H. C l a m e r  has been elected presi
dent and general manager of the A jax  
Elcctrotherm ic Corp.

- f  J .  E u g e n e  J a c k s o n  has been 
appointed m etallurgical engineer of 
the Copper Iron and Steel Develop
ment A ssociation w ith  headquarters in 
Cleveland.

+  B r a d w a y  S. P h i l l i p s  lias been ap
pointed developm ent engineer by the  
Continental Carbon Co. He w ill en
gage in  carbon black development 
problems a t  the company’s plant at 
Sunray, Texas. D uring the past ten  
years he has been associated w ith  the
B .  F .  Goodrich Rubber Co. a t Akron.

+  W i l l i a m  A .  M a x w e l l ,  w h o  h a s  j u s t

Comedy

FRANK A. HOWARD

received his chemical engineering de
gree a t the South Dakota School of 
Mines, has joined the research staff of 
the Foote Mineral Co. of Philadelphia. 
He w ill devote most of his tim e to 
process development.

+10. G o r d o n  Fox, vice president of 
the Freyn Engineering Co., Chicago, 
has recently assum ed the office of pres
ident of the W estern Society of 
Engineers.

+  H. M. E l l s w o r t h ,  who for many 
years was advertising manager of the 
Sterling Products Co. in Easton, Pa., 
has been appointed manager of adver
tising  of the Pennsylvania Salt Mfg. 
Co. and its  subsidiaries, succeeding 
Miss I. J. Dennery who has resigned.

+  C. O. B a r t l e t t  has been appointed  
district manager in the Detroit terri
tory for the C. O. B artle tt & Snow  
Co., Cleveland, Ohio. Mr. B artlett, who 
is the son of the founder and organizer 
of the company, graduated from Case 
School of Applied Science in 1915. He 
has been associated w ith the Am eri

can A gricultural Chemical Co. for 
sonic time.

+  J . B. J o h n s o n , formerly director of 
purchases has been appointed ass ista n t  
general manager of the explosives de
partment of the H ercules Powder Co. 
K. W. Jappe, formerly manager of the  
company's plant at P ort lOwen, N. Y., 
has been appointed director of pur
chases to succeed Mr. Johnson.

+ A n d r e y  A b r a h a m  P o t t e r  w as recently  
honored w ith the award of the Lamme 
Medal for 1940 of the Society for the 
Prom otion of Engineering Education. 
I t  was in recognition of his many  
achievem ents in the advancem ent of 
engineering education and its  applica
tion  to industry. For 20 years Dr. 
Potter has been dean of the school of 
engineering and director of the engi
neering experim ent station a t  Purdue 
U niversity.

+  P h i l i p  E. P r a t t , who recently re
ceived his doctorate in  organie chem
istry  at the U n iversity  of Iowa and 
A llison S. Burhans. graduate of Duke 
U niversity, have been appointed to the 
research and development staff of the  
B akelite Corporation, a u n it o f U nion  
Carbide & Carbon Corp. They w ill be 
located at the Bloomfield, N . J., 
laboratories.

-f O t t o  L. K o w a l k e  has announced his 
retirement on Ju ly  1 from the admin-' 
istra tive  duties and the chairm anship  
of the departm ent of chemical engi
neering of the U n iversity  of W isconsin. 
Professor Kowalke has been chairman  
of the departm ent for 27 years and a 
member o f the teaching staff for over 
33 years. He is  retiring because he 
w ants to spend all of h is tim e on his  
teaching and research work.

4- W e s l e y  A. S t u b g e s  has announced 
the term ination of h is services as ex
ecutive director of the D istilled  Sp irits  
Institu te . He w ill return to  the teach
ing of law.

+  W . R u s s e l l  G r e e r , vice president of 
the Porcelain Enamel & Mfg. Co., B al
tim ore, Md., has been appointed chair
man of the com m ittee to  coordinate 
the porcelain enam eling industry for 
national defense.

-4- H. M a r k  of Hawkesbury, Canada, 
has been appointed professor of or
ganic chem istry at Polytechnic In sti
tu te  of Brooklyn. Professor Mark, 
previously of t i e  U n iversity  of Vienna, 
w ill direct research in the field of high  
molecular w eight compounds a t  the  
In stitu te .

- f  G. E. H i l b e e t  has been selected to  
head the Starch and D extrose D ivision

O  C A L E N D A R  O

AUG. 20-23, Technical Association of the Pulp & P ap er Industry, fall 
meeting, Olympic Hotel, Seattle, W ash.

SEPT. 9-13, Am erican Chemical Society, fall m eeting, Detroit, Mich. 

OCT. 2-5, Electrochemical Society, fall m eeting, O ttaw a, C anada.

OCT• 7‘10, Am erican G as Association, Atlantic City.

DEC. 2. 3, 4 , Am erican Institute of Chemical Engineers, New O rleans. La. 

DEC. 11-15, National Chemical Exposition, Chicago, IlL
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T H E  D U S T  H O G - -  
TURH H im  IHTO PROFIT

H O W ?  W ith  a  Pangborn  

Cloth Screen Dust Collector. 

For more than 25 years this 

method has been successfully 

used by  industry in all parts 

of the world —  for all types 

of dusts.

The small Dust Collector il

lustrated below  is sh ipped fully 

assembled, ready for immedi

ate use. Its cost is easily  

within reach, even of the sm all

est plant. W rite  for inform a

t io n  on  T y p e  " C D "  D u st  

Collectors.

THE WORLD'S LARGEST MANUFACTURER OF DUST 

CONTROL AND BLAST CLEANING EQUIPMENTO
PANGBORN CORPORATION • HAGERSTOWN. MD.

of the Northern R egional Research 
Laboratory a t Peoria, 111. In h is new 
position Dr. H ilbert will direct funda
mental studies of starchcs, dextrins 
and dextrose as a basis for the possible 
developm ent of new and expanded in 
dustria l uses for these . agricultural 
produets.

+  R. T. S t e i n d o r f  has ju st been ap
pointed d istr ict manager of the Chi
cago office of Chain B elt Co. of 
M ilwaukee.

-f J o h n  W. A l d e n  has joined the Steel 
and Tube D ivision of The Timken 
Roller B earing Co, as m ill m etallurgist.

• f  J o h n  G. B e r q d o l l  l u t s  been appointed  
engineer of the York lee  M achinery 
Corp.

-f J . M e r u t a l  P j c t e r s o n , head of the  
testing departm ent of Hercules Powder 
Co., has been appointed assistan t pro
fessor of chem ical engineering at 
Cooper Union. Dr. Peterson w ill teach  
physical chem istry and chem ical en
gineering thermodynamics.

+  C. C. S m i t h , vice president in charge 
of sales for the P otash Company of 
America, is  retiring from th is position  
Sept. 1, 1940. He w ill continue w ith  
the com pany in the capacity of sales 
advisor and w ill rem ain in touch w ith  
his m any friends in the fertilizer in 
dustry. George E. P ctitt , a t present 
first vice president of the Chilean  
N itra te  Sales Corp., w ill succeed Mr. 
Sm ith  as vice president in charge of 
sales for the Potash company.

A. B. N ixon

+  A. B. N i x o n ,  director and formerly 
general manager of the Hercules 
Powder Co.s’ naval stores departm ent, 
has been elected a  vice president and 
a member of the executive com m ittee. 
A. E. Forster, a ssistan t general m ana
ger, o f the departm ent, has been made 
general m anager, succeeding Mr. N ixon.

4 - C h e s t e r  L .  B a k e b  became chem ical 
director of Philadelphia Quartz Co. on 
J u ly  1, succeeding Jam es G. V ail, who 
retired from th is  position in order to

devote more tim e to the work of the 
American Friends Service Committee, 
of which he is an official. Mr. Vail 
w ill continue as vice president of the 
company, actively  connected w ith its 
technical and adm inistrative prob
lems. Mr. Baker joined the company 
at Berkeley, Calif., in 1927 and was 
prom inently identified w ith the design  
and construction of the plant a t South
gate, Calif.

-f A. O a k l k i h u  B u s h  has been ap
pointed assistan t chief sales engineer 
of the abrasives d ivision  of Norton Co. 
He has been w ith the company for 111 
years, first in the electric furnace 
plant a t N iagara F alls and then in 
the research and sales engineering de
partm ents a t W orcester.

+  K a r l  F. K r e b s , who recently received 
his doctorate in organic chem istry at  
the U n iversity  of Illin o is  has joined  
the B akelite Corp. He w ill bo con
nected w ith  the research and develop
m ent stall' a t Bloomfield, N. J.

+  Hoy F. Lab is now chief chem ist at 
Copperweld Steel Co.s’ new plant at 
W arren, Ohio.

+  II. S. P a i n e  of the Bureau of A gri
cultural Chem istry and Engineering  
has been placcd in  charge of an en
larged division of food research and 
carbohydrates. This represents essen
t ia lly  a merger of Dr. P aine’s carbo
hydrate investigations w ith  the re
search form erly directed by Dr. Fred
C. B lanck who resigned' from the  
Bureau to take an industrial position  
about a year ago.

-f N e i . s o n  M y e r s  lias been made a 
vice-president of the Chilean N itrate  
Sales Corp. effective A ugust 1. For 
a number of years he occupied several 
positions of responsib ility  w ith  Vir- 
ginia-C arolina Chemical Corp.

+  M. A. C a r p e n t e r  has been elected  
executive vice-president of the Falk  
Corp. He has been associated w ith  the 
corporation for 10 years.

4- G. H a g e r u p - L a r s s e n , engineer of 
Elektrokem isk, Oslo, Norway, is  a t  
the present tim e in New York in con
nection w ith h is work w ith  the Soder- 
berg electrode system  and the electric  
pig iron furnaces.

+  W i l l i a m  D. K o h l i n s , form erly as
sociated w ith  M atliieson A lkali Co. a t 
Saltv ille , Va., is now w ith  the Sw en
son Evaporator Co.

+  R a l p h  M. P a l m e r ,  president of the 
Ferro-N il Corp., N ew  York C ity, has 
been re-elected president of the Brown 
U n iversity  Club of New York.

- f  F r e d  L .  L a w r e n c e  has been ap
pointed D etroit d istr ict manager for 
Copperw’eld Steel Co. He attended the 
U n iversity  of M ichigan and had previ
ously  been connected w ith  the Frost 
Gear & Forging Co., as chief m ctal-
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lurgist, and tlie P ittsburgh Crucible 
Oi). as senior m etallurgist.

+  A. I. R i c h a r d s o n  has been ap
pointed manager of Allis-Chaliners 
Jlfg. Co.’s d istr ict office a t Dallas, 
Tex. He was previously located at  
(lie company's office in Charlotte, N. C.

+  W. L. M a r t w i c k  has been elected to 
the position of vice president in charge 
of sales of the Foster W heeler Corp.

+  'St a n l e y  M. M e r c i e r  has been ap
pointed to the position of chief engi
neer, Conveyor D ivision, of the Jeffrey  
Mfg. Co., Columbus, Ohio. He w ill 
direct all conveyor engineering and 
engineering sales activ ities for the com
pany.

+  C . K .  B r y c e  has been elected vice  
president of Oxweld Acetylene Co., a 
unit of U nion Carbide & Carbon Corp., 
New  York. Mr. Bryce w as formerly 
manager of factories.

+  T. D. C a b t l e d g e  and L. A. B l i s s  

are now vice presidents of the Linde 
Air Products Co., a un it of U nion Car
bide & Carbon Corp. E. J. Hayden has 
been made vice president, Central D i
vision, of the company. E. B .  Suydam, 
form erly assistan t general sales m an
ager, has been appointed general sales 
manager to succeed Mr. Cartledge and 
P. B .  Pew, form erly assistan t works 
manager, has been appointed works 
manager to succeed Mr. B liss.

+  C. R. M i t c h e l l , J b . ,  has been ap
pointed assistan t d istr ict m anager of 
sales for the New York d istr ict office 
of the A llegheny Ludlum  Steel Corp. 
He graduated from the U n iversity  of 
Pittsburgh in 192S where he had 
majored in chem istry.

+  H u g h  R. L a m b e r t  is now manager of 
the Cooling Tower D ivision  of the 
Fluor Corp., L t d .  H is duties w ill in
clude responsib ility  for cooling tower 
design, m anufacturing and sales. He 
comes to the Fluor organization from  
the Southern California Gas Co., where 
he w as engaged in industrial engineer
ing. H is headquarters w ill be a t  
Fluor’s Los Angeles office.

+  M a x  F . B e c k e r  has been appointed  
vice president in  charge of sales rep
resen tatives of the W hiting  Corp., 
H arvey, 111. H is la tes t promotion 
comes to Mr. Becker after 20 years of 
service w ith  W hiting; startin g  in June  
1920 after graduation from Purdue  
U n iversity , he served w ith the P u l
verizer D ivision . A fter several years 
in  various departm ents, he was made 
manager of the W hiting Foundry  
Equipm ent D ivision. L ast year he was 
made sales manager of the Industrial 
D ivision.

O B I T U A R Y

4- J a m e s  F. N o r r i s ,  professor of or
ganic chem istry a t M assachusetts In 

stitu te  of Technology and director of 
its  organic chem istry research labora
tory, died in Boston on A ugust 3 at 
the P h illip s House. He had been ill 
for three months after undergoing an 
eye operation. H is age was 69. Dr. 
N orris had been a member of the 
M.I.T. staff since 1916, w ith the excep
tion of the W orld W ar period when he 
was in  charge of our chemical warfare  
in England.

Jam es F. N orris

+  J o c e l y n  F. T h o r p e ,  a past-president 
of The Chemical Society and of the  
In stitu te  of Chem istry, died suddenly 
on June 10 a t th e  W hite House, Coo- 
den Beach, Sussex, England. He was 
born in London on December 1, 1S72 
and was educated a t W orthing Col
lege, a t  K ings College, London, and 
at the Royal College of Science, Lon
don. He studied organic chem istry  
umler Victor Meyer a t Heidelberg, 
where he took his doctorate.

- f  H o w a r d  F. W e i s s  died Ju ly  7 a t  
W isconsin Dells, W is., of a heart 
attack. H is age was 57. Mr. W eiss, 
who was a graduate of Yale, was 
treasurer of the Burgess Laboratories, 
Inc. until 1938 when he founded Re
search Products Corp. of which he 
was president.

+  A l v a h  H. S a b i n , consulting engineer 
in the paint industry, died recently in 
the F lush ing (N .Y .) H ospital o f com
plications resulting from a fracture of 
his righ t arm  suffered a short tim e  
before. He was 89 years old. Mr. 
Sabin was born in Norfolk, N  Y., was 
graduated from Bowdoin U niversity  
in 1878 and took his m aster’s degree 
the follow ing year. In 1925 he received 
the honorary degree of Doctor of 
Science from th a t institu tion . Mr. 
Sabin who had lived in F lushing 50 
years retired in 1937 as consulting  
engineer for the American Lead Co., a 
post he had held since 1910.

- f  H e r b e r t  C. R e e d  a former State Sen
ator, who was president of the Reed- 
B lair Laboratories in N ew  York, died 
in the Stam ford (Conn.) H ospital, 
Ju ly  25. He had gone there for an 
operation. H is age was C6.

M O N A R C H
CHEMICAL 

SPRAY 
NOZZLES

HARD RUBBER:
The Fig. B-27 nozzle illustrated  
is of the "non-clog” type;
i.e. it contains no internal vanes, 
slots, or deflectors which might 
facilitate clogging.
Available }"  to 1" pipe. Small 
sizes produce a very fine, soft, 
wide angle spray at low  pres
sures. Capacities 4.7 G .P.H. up.

STONEWARE:
Monarch Fig. 6020 and Fig. 
6040 stoneware sprays have re
placed most other types of 
nozzles used in acid chamber 
plants throughout the world. 
Last almost indefinitely in sulfur 
gases and w ill not break or 
crack from temperature changes.

STAINLESS:
Available in capacities from 
.0095 G.P.M. (F ig . F-80 style) 
to 104 G.P.M. (F ig  B-8-A 
style).
"H ollow ” cone, "Solid” cone, 
and "Flat” sprays furnished in 
pipe sizes and capacities to suit 
practically any problem where 
corrosive liquids are sprayed.

W rite  fo r  
Catalogs 6A  and CC

MONARCH MFG. WKS, INC.
2730 E. W EST M O R E LA N D  ST. 

PH ILA D ELPH IA . PA.
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READERS' VIEWS AND COMMENTS

Readers  arc inv ited  to e.rprcss their views on articles appearing in Chcm. & 
Mot. or on other subjects of interest to chemical engineers. . I .s' fa r  as our space 
perm its  such rietrs anil comments will he published in these columns. Address  
pour le t ter  to the Editor of Chom. & Mot., .I.ltl West )! St. , Xcw York,  \ . V.

DEPRECIATION VS. OBSOLESCENCE

To the E ditor of  Client. <t- M et.:
Sir: — In your Ju ly  19-10 issue you 

show under “Planning for Cost Re
duction'’ an instructive chart presented  
by 0 .  M. Road of the Industrial 
E ngineering Departm ent of E. 1. dn 
Pont do Nem ours & Co. Fixed charges 
appear particu larly im portant a t th is  
tim e when the problem of plant ex
pansion for national defense is before 
many a management.

Under ‘'Low Depreciation R ate” 
only such elem ents as m aintenance, 
lubrication, power transm ission  are 
indicated, factors bearing exclusively  
on obtaining normal service over the 
physical life  o f the property. Again  
under “Reduced Investm ent” develop
ment and design are stressed.

A m inim um  of fixed charges does 
not necessarily  resu lt from the sm all
est investm ent, nor a low  depreciation  
rate, when a  unit- m ust be scrapped 
in the prime of its  physical life , due 
to obsolescence o f p lant, process or 
product. Proper planning in  th is  re
gard should be prim arily  concerned 
w ith  the follow ing questions:

1. W hat is the physical life  ex 
pectancy of the un it— provided normal 
standards o f m aintenance?

2. W hich obsolescence hazards m ay 
shorten the physical life— considering  
changes in plant, process or product? 
These hazards m ay be reduced by using, 
even for special purpose, standardized  
equipment elem ents w ith  high reuse 
or resale value.

3. W hich investm ent w ill yield the  
minimum tota l cost, including labor, 
m aterial, overhead and gross return on 
the required investm ent, assum ing  
“normal life  expectancy” a s determined  
under (2 ) as controlling?

Considering the largo elem ent of 
fixed charges in many process indus
tries, such studies— often neglected—  
w ill frequently pay their way more 
easily  than the painstaking technical 
development, saving minor portions of 
labor or m aterial cost.

R. M. F is o i iu h  

The American Appraisal Co., Inc.
New York, N. V.

MATERIALS OBSOLESCENCE

To the E d i to r  of Chcm. it Met.:
S ir :— The. remarks of Mr. R. M. 

Fischer have been reviewed. If you  
w ill note in the first item th a t ho d is
cusses "Low Depreciation Rate,” you 
w ill find that under th is group are 
M aterials of Construction, M ainte
nance System s, M echanical Power 
Transm ission and Lubrication. Mr. 
Fisclier has elim inated one of the m ost 
im portant factors, nam ely, M aterials 
of Construction. In so far as we know, 
m ost o f  our money going into p lants is 
spent for m ateria ls o f construction of 
one kind or another— an item  which  
m ight ea sily  escape the atten tion  of 
the average accountant.

Under “Reduced Investm ent” the  
item s of Equipm ent Developm ent and 
P lan t Design could be expanded in
definitely, but th ey  certainly do cover 
the cardinal factors th a t govern in
vestment. in any chem ical p lant. No 
attem pt has been made here to  exhaust 
discussion of these factors for we pre
ferred m erely to  ind icate and focus 
atten tion  on them.

A fter studying the question of obso
lescence (and I say  we have had some 
obsolescence during the past 25 years) 
and depreciation rates, we are of the  
opinion th at sound engineering attack

is preferable to accounting methods, 
adm itting that i t  is necessary to keep 
accurate records. Wo have w ritten and 
compiled many figures on the subject 
of depredation rates and obsolescence 
which wo will bo glad to d iscuss with  
interested parties.

(J k a n v i i .1,10 M. K h a l i 

A ssistant Manager 
Industrial Engineering Division  
E. 1. du l ’out do Nemours & Co., Inc. 
W ilm ington, Del,

DRUM CONSTRUCTION

To the E ditor of Chcm.  it Met.:
S ir :— Concerning “Further Improve

ments in Drum Construction,” which 
appeared in the June issue of Client, it 
Met.,  we note that you did not find it 
possible to publish all of the photo
graphs subm itted w ith the draft of the 
article. Absence of those photographs 
is especially apparent in the case of 
the lower left-hand illustration  on page 
408. This shows lost results only in 
the case of 18-gage sidewall drum s of 
medium -low yield point steel. To 
bring out the point wo w ish to make 
and which was dem onstrated by costly  
test procedure, comparison w ith 20- 
gage sidew all drum s of high yield  
point steel was m ost desirable.

In addition, the caption of the  
illu stration  m ay prove m isleading in 
that the official drop tests consist of 
dropping water-filled drums from a 
prescribed height on to solid concrete 
so as to strike d iagonally on their  
chimes. A te st  o f th is type is illu s
trated in the upper right-hand corner 
of page 407. “Sidew all S tab ility  
T ests” would perhaps have been a  
more accurate caption.

M. F. C h a s s , Jit. 
A ssistan t Secretary
M anufacturing C hem ists’ A ssociation  
W ashington, D. C.

In the i l lus tra t ion s  beloio i t  can be seen 
that  the  high y ie ld  point of  the steel  
in the tli in-wall drum makes th a t  type  
of drum  as sa t is fac tory  as  the older  
t yp e  with lS-gage sidewalls.— Editor .

A p p e a ra n c e  oi d rum s a f te r  b e in g  su b je c te d  to id e n tic a l tre a tm e n t in  the  s id e w a ll s ta b ility  tes ts  to w h ich  Mr. C ra ss  re fe rs
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T h e  F i r s t  L a c q u e r  S o l v e n t  

I s  S t i l l  F i r s t  T o d a y !

i N 1920 Butanol came into commercial 
production, making possible for the 
first time the manufacture o f  quick- 
drying lacquer finishes, and thus rev
olutionizing the automobile industry7, 
the furniture industry and many 
others. In the twenty years interven
ing, many good  solvents have entered 
the m arket, yet — today as tw enty

A  rep ro d u c t io n  o f  the f i r s t  a d v e r t i s e m e n t  f o r  
Commercial Solvents’ Butanol published in p la in  
black a n d  white, in Chemical A ge  fo r  August 19 2 1 ,

years ago — Butanol, the first o f  the 

lacquer solvents, still holds first place.

Unvarying in quality, its price greatly 

reduced, the uses o f  B utanol have  

steadily increased until today it serves 

with new and varied usefulness not 

only in the protective coating industry7 

but in many other industries as w ell.
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Vent-pipe replacements costing too much?

Proved in a wide variety of 
industrial services, J-M  
Transite “ S ”  Pipe brings all 
the advantages of asbestos- 
cement construction to 
industrial venting systems

T i m e  a n d  a g a i n ,  p l a n t  o p e r a t o r s  
h a v e  m a d e  s i z a b l e  r e d u c t i o n s  i n  

v e n t i n g  c o s t s  b y  u s i n g  J - M  T r a n s i t e  

“ S ”  P i p e .  C u s t o m - m a d e  f o r  i n d u s t r i a l  
s e r v i c e ,  t h i s  a s b e s t o s - c e m e n t  m a t e r i a l  
i s  u n i f o r m l y  s t r o n g  a n d  d u r a b l e  a n d  
h a s  p r o v e d  h i g h l y  s u c c e s s f u l  i n  s e r v i c e  
a g a i n s t  a  w i d e  v a r i e t y  o f  f u m e s ,  g a s e s ,  

v a p o r s  a n d  d u s t .

B u t  t h a t ’s  n o t  t h e  w h o l e  s t o r y .  
T r a n s i t e  “ S ”  P i p e  i s  s u p p l i e d  i n  l o n g ,  
1 3 - f o o t  l e n g t h s  w i t h  a  c o m p l e t e  l i n e  
o f  f i t t i n g s .  I t  c a n  b e  e a s i l y  c u t  a n d  
s a w e d .  I n s t a l l a t i o n s  a r e  c o m p l e t e d  i n  
t h e  s h o r t e s t  p o s s i b l e  t i m e  . . . e v e n  i n  
r e s t r i c t e d  w o r k i n g  q u a r t e r s .  F o r  d e 
t a i l s  o n  t h i s  m o n e y - s a v i n g  v e n t  p i p e ,  
w r i t e  f o r  b r o c h u r e  D .  S . - 3 3 6 .  J o h n s -  
M a n v i l l e ,  2 2  E a s t  4 0 t h  S t r e e t ,  N e w  

Y o r k ,  N .  Y .

WEATHER OUTSIDE, ch lorin e  fu m es in sid e  have had li t t le  effect on  
th is  in sta lla tio n  of T ran site  “ S ” P ipe in  a lead in g  in d u str ia l p lan t. 
M ade of asb estos and cem en t, th is  m odern  ven t pipe is  c u sto m -b u ilt  
for th e  v en tin g  of in d u str ia l fu m es, gases, vapors, d u st. I ts  u n iform  
stren g th  and  du rab ility  have helped  m a n y  p la n ts  keep  ven tin g  costs  
a t a m in im u m .

ASBESTOS-CEM ENT in  co m p o 
sitio n , J-M  T ransite  “ S ” Pipe 
provides advantages th a t  m ake  
it  an econ om ica l m ateria l for 
stack s. It oilers u n u su a l res is t
ance to  w eather . . . provides low  
h e a t  c o n d u c t iv i t y  t h a t  k e e p s  
stack  tem p eratu res h igh  for long  
d istan ces. As a resu lt, draft is im 
proved and con d en sa tion  m in i
m ized .

LABORATORY FUMES are
h a n d le d  eco n o m ica lly  in  th is  
T ra n s ite  “ S ”  P ip e  sy s te m . 
Even o n  c o m p lic a te d  jo b s 
lik e  th is ,  T ra n s i te  “ S ”  P ipe  
is  q u ic k ly , eas ily  in s ta lle d , 
fo r  i t  co m es in  a  size fo r 
every n eed  . . . a n d  w ith  a  
co m p le te  l in e  o f f i ttin g s .
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New Titles, Editions and Authors

PREPARING FOR PREPAREDNESS

C h e m i s t r y  i n  W a r f a r e : I t s  S t r a t e g i c  
I m p o r t a n c e . By 1<\ A. Ilessel,  M. S. 
Ilessel,  and W ellford  Martin.  W ith  
foreword by Crosby Field.  Published  
by H astings House, N . Y. 104 pages. 
Price $2.

Reviewed by S. D. K irk p a tr ick  
TH IS is a chemical war, blit in a 
different sense than the laym an has 
been led to believe. Poison gases, toxic  
smokes and high-pressure flames have  
so far proved less im portant than 
aerial bombing and the coordinated  
advance of mechanized troops. Quite 
likely, therefore, the chief contribution  
to bo made by chemical industry to  
the national defense w ill be in the 
production of goods not differing 
greatly  from peace-tim e m aterials. 
These authors have clearly  recognized 
this for their approach, as Colonel 
Field has remarked, is v ia  “the im 
portant role played by chem istry in 
feeding, clothing, sheltering and pro
tecting the soldier, transporting him 
by land, sea and air, arm ing him  w ith  
both offensive and defensive weapons, 
feeding h is weapons w ith  propellants, 
high explosives, shrapnel and gases—  
describing briefly the chem ical proc
esses and chemical products required 
in these various functions w ith  the  
approxim ate quantities used.”

Furtherm ore, the authors have suc
ceeded in m aking their litt le  book as 
interesting to the laym an as to the  
technologist. Mrs. H essel, whom we 
suspect had a  m ajor role in that 
process, has become adept a t tak ing  
the m ystery out of chem istry. Her 
husband has drawn on h is broad back
ground of economic knowledge and 
industria l experience. Captain M artin  
knows his m ilitary  tactics as well as 
the technique of explosive m anufac
ture.

Reference in th is book to happen
ings in Europe as la te  as A pril and 
May, 1940, show how up to date is 
its  content. B ut its  appearance th is  
month is  even more tim ely, because 
American chemical industries are just  
now beginning to attack in earnest 
the problems of the national defense. 
Chem ists, engineers and executives 
w ill find th is book of engaging interest 
and considerable value in  preparing  
for the months ahead.

C o a l — I t s  P r o p e r t i e s , A n a l y s i s ,
C l a s s i f i c a t i o n ,  G e o l o g y , E x t r a c 
t i o n , U s e s  a n d  D i s t r i b u t i o n . Sec
ond Etlition. B y Elwood S. Moore. 
Published by John W iley & Sons, 
Tnc., N ew  York, N. Y. 473 pages. 
Price $0.

Reviewed by R. S. Mclir ide
THE FIR ST  EDITIO N of th is volume 
was prepared “in an attem pt to satisfy  
the demand for a  handy volume on 
coal.” The second edition now avail

able appears to continue the same 
effort. And th is effort is well served 
for those who require a sm all reference 
book bringing together a considerable 
am ount of unrelated inform ation. The 
selection is  good and the scope of the 
book very wide.

The chemical engineer w ill, however, 
be much disappointed in the volume if 
he expccts from it very much on either  
the scientific or engineering aspects 
of coal properties and coal processing. 
There is  considerable detail on coal 
analysis, principally reprinting stand
ard methods, and quite a discussion of 
coal classification. The section on m ak
ing of coal products is very brief in 
deed. For exam ple the section on 
coking takes only approxim ately 10 
pages and includes practically  no ref
erence to plant methods or machinery  
of modern types.

NEW  DICTIONARY

T h e  D i c t i o n a r y  o f  P a p e r . Published  
under the auspices and direction of 
the American Paper and Pulp Asso
ciation, New York, N. Y. 305 pages. 
Price $5.

IT is im portant to note that this 
book was “w ritten so that i t  could be 
used by a non-technical person, un
acquainted w ith  the paper industry  
and its  particular problems.” Thus the 
book w ill be of maximum value to all 
who m ay consult it.

After a chapter on classification and 
definitions of pulps and one on c lassi
fication of w aste m aterials, the book is 
devoted to definitions of the many  
terms used in the various branches of 
the paper industry. The formula fo l
lowed for m ost definitions of papers 
is: im portant uses, significant m anu
facturing h istory and im portant prop
erties. Other definitions are clear and 
as brief as accuracy w ill perm it; there 
are m any cross references. The book 
concludes w ith  a bibliography of 
references.

E l e m e n t a r y  Q u a n t i t a t i v e  A n a l y s i s . 
Third edition. B y H. H. W il la rd  and 
X. II. Furman.  Published by D. Van  
Nostrand Co., New York, N . Y. 531 
pages. Price $3.25.

IN  the five years since the second 
edition of th is “quant” tex t appeared, 
it  was reprinted no less than six  tim es. 
Considering the variety  and number 
of books on the particular subject, 
perhaps such consistent underestim a
tion is understandable. However, we 
venture to guess that unless the  
original printing of th is third edition  
was considerably larger than that of 
the second, the publishers again w ill 
lie forced to reprint. Drs. W illard and 
Furman have done no slipshod job; 
the book was taken back to manu
script form and many changes have
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been made in the arrangem ent of chap
ters. W hile the subject m atter re
mains substantially' the same, the new 
arrangem ents should resu lt in better 
understanding and more accurate lab
oratory work on the part of students. 
Most im portant of the new m aterial 
are chapters on scientific m easure
ment (accuracy, precision, errors, etc.) 
and on colorimetry.

M i n e s  R e g i s t e r . Volum e X X . Pub
lished by A tlas P ublish ing Co., New  
York, N . Y. 942 pages. Price $25. 

LONG fam iliar as the M ines H and
book, th is successor brings up-to-date 
the inform ation contained in the 
edition of 1937. I t  contains descrip
tions of active m ining companies and 
lists of inactive or dorm ant m ines. 
Other sections give sta tistic s  of pro
duction, imports, price trends, etc.; 
lists of m ining engineers, managers, 
superintendents and purchasing agents; 
lis ts of m etal m ining securities; and 
lis ts of m anufacturers and distribu
tors of machinery, equipment and sup
plies.

A ll changes in m ining methods, 
costs and earnings, company personnel 
and other inform ation in the book 
have been checked in an attem pt to  
present the la tes t authentic inform a
tion.

UNIT OPERATIONS

U n i t  O p e r a t i o n s  L a b o r a t o r y  E q u i p 
m e n t . By O. T. Z im m erman  and 
Irv in  Lavine.  Second Edition. Pub
lished by the authors, U n iversity  of 
North Dakota, Grand Forks, N . D. 
Approxim ately 250 pages. Price 
$1.50.

ADMIRABLY adapted for chemical 
engineering instruction, th is  paper- 
bound mimeographed laboratory m an
ual consists of 19 sections or chapters 
dealing w ith the principal un it oper
a tion s— flow of fluids, flow of heat, 
evaporation, drying, d istilla tion , gas 
absorption, etc. In addition, it  in 
cludes a 92-page section on cost e s t i
m ating of chemical engineering equip
ment. The two concluding sections are 
concerned w ith  shop equipm ent for a 
chemical engineering laboratory and 
the prices of m aterials and equipment 
involved.

The section on cost was made pos-
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Have you a  
MIXING or 
BLENDING 
Problem?
#  For MIXING— the uniform  p a rtic le  
d istribu tion  of tw o or m ore m a te ria ls  
into a  m ass , w ith o u t the  in d iv id u a l 
p a rtic le s  lo sin g  th e ir id en tity — w e  offer 
v e rtica l, h o rizon ta l, con tinuous a n d  con
v e y in g  m ixers in a  w id e  v a r ie ty  of 
d es ig n s  a n d  sizes. For BLENDING—  
the  co-m ingling  of p a r tic le s  so in ti
m a te ly  th a t s e p a ra te  in g red ien ts  h a v e  
lost th e ir o rig in a l iden tity— y o u  sh o u ld  
h a v e  a  m ixer w ith  sp a tu la tin g  p a d d le s , 
o r a  d isc  b le n d e r  w ith  in ter-m esh ing  
cone p ro jec tio n s for v ig o ro u s ru b b in g  
ac tion . A s d e s ig n e rs  a n d  m a n u fa c 
tu re rs  of a ll  th e se  ty p e s  of equ ipm ent, 
w e  a r e  fam ilia r  w ith  th e  ab ilitie s  a n d  
lim ita tions of ea c h , a n d  a re  q u a lif ie d  to 
recom m end for a n y  m ixing req u irem en t.

•  If y o u r  p roduction  re q u ire s  m ixing 
or b len d in g  of ch em icals , foodstuffs, 
so a p , sa lts , cem en t, fertilizers, ex p lo 
s iv e s, m e a t sc ra p s , p u lp  or a n y  o ther 
m a te ria l, w e  th ink  w e  c a n  sh o w  you  a  
w a y  to do it b e tte r , fa s te r , c h e a p e r. 
O ur reco m m endation  invo lves no fee  or 
o b liga tion , of cou rse . A le tte r p u ts  it 
up  to us. SPROUT, W ALDRON & CO.. 
INC., 143 S herm an  St., M uncy, P a .

[ S P R M ~ ~  

W A L D R O N

& C O . , I N C - M U H C Y , P A .

MANUFACTURING ENGINEERS

S i n c e  1 8 6 6

sible through -the cooperation o£ repre
sentatives of several of the m ost im 
portant m anufacturers and, to  the best 
of th is reviewer’s knowledge, is  the 
m ost comprehensive attem pt which has 
yet been made to bring together cost 
data in the process equipment field. 
I t  is  s t ill  sketchy and of lim ited  appli
cation, but constitutes an im portant 
start in the accum ulation of worth
while inform ation.

The authors are also to be com pli
mented on the abundance of excellent 
drawings used.

A n  O u t l i n e  o f  M e t a l l u b g i c a l  P r a c 
t i c e . Second edition. B y C. R.  
H ayw ard .  Published by D. Van  
Nostrand Co., New York, N . Y. 090 
pages. Price $7.50.

PRESERVING  the essential form of 
his first edition , Prof. H ayward has 
added chapters on beryllium  and zir
conium. There are now 25 chapters 
in the Outline and, w ith the exception  
of one on non-ferrous alloys, each is 
devoted to one particular m etal. W ith  
minor variations necessitated by the 
am ount of inform ation available, each 
chapter covers the occurrence and 
sources, extraction, and properties of 
the m etal under consideration. In  
m any cases references are given for 
supplem entary reading.

Industria l im portance of the vari
ous m etals is reflected in the number 
of pages given to each. Copper (w ith  
the greatest num ber) and iron together  
account for alm ost 40 per cent of the  
total. Addition of the pages on lead, 
gold and zinc raises th is percentage to 
more than 00.

It is stated  that the volum e is  in 
tended to fill tw o dem ands: to m eet 
the desire of many engineers for a 
quick reference book of modern prac
tice, and to  ass is t students who are 
startin g  m etallurgical studies. The 
nature of the m aterial and the form 
of its presentation are both well suited  
to fulfill these two requirements.

After a rather careful exam ination  
only one typographical error was 
found. I t  is hoped th a t there are none 
more serious than th a t on page 353 
where th is m agazine is  referred to as: 
“Chem. W et. E ng.”

T h e  M e r c k  I n d e x . F ifth  E dition. 
Published by Merck and Co., R ah
way, N . J . 1000 pages. Price $3. 

NO introduction to th is  reference work 
is necessary for m ost chem ists, pharm 
acists, physicians and others concerned 
with the production or use o f drugs 
and chem icals. I n  addition to  descrip
tions, form ulas, constants and other 
inform ation on more than 5,900 drugs 
and chem icals, th is edition  has a new  
section containing more than 4,500 
tests, reactions and reagents. Another  
new section g ives form ulas for prep
aration of sta in in g  solutions, culture  
media and fixatives. There are also  
sections on m inerals, on indicators and 
on coal tar colors for use in foods, 
drugs and cosm etics. N early  double 
the size of its  predecessor, th is  new  
edition w ill surely prove tw ice as 
useful.

C h e m i c a l  P u b l i c a t i o n s . Second edi
tion. By M. (r. Mellon.  Published  
by McGraw-Hill Publish ing Co., New  
York, N . Y. 284 pages. Price $2.75. 

TEXTBOOK for an undergraduate  
course in chemical literature, th is  re
vision  follow s the form of the previous 
edition. I t  contains a chapter of gen
eral introductory m aterial, four chap
ters on original sources, four on 
secondary sources, one on searches and 
one of problems for students. More 
than one quarter of the book’s pages 
are devoted to th is  la st chapter ind i
cating the im portance of m aking actual 
searches in order th a t the student 
fam iliarize h im self w ith the literature.

The revision consists,m ain ly  o f addi
tion of new publications, om ission of a 
few  th a t were unim portant or out of 
date, and some changes in descriptive  
m aterial. The process of elim ination  
m ight have been carried som ewhat 
further to om it references which are 
no longer published and which are out 
of print.

E l e c t r o n i c  P r o c e s s e s  i n  I o n i c  C r y s 
t a l s  . By N. F. M ott  and R. TV. 
Gurney.  Published by Oxford U n i
versity  Press, N ew  York, N .  ̂ .. Vol. 
18 of the International Series of 
M onographs in  P hysics. 275 pages. 
Price $5.50.

Reviewed by C. F. Nachod  
and R. S imha  

BA SE D  on the fact that “the optical 
and electrical behavior of electrons in  
ionic crystals are in tim ately  related,” 
the authors have undertaken a compre
hensive description of all phenomena 
connected w ith th is topic.

The first chapter deals w ith perfect 
ionic la ttices and contains m ainly a 
review  of Born’s work. L attice defects  
of the Frenkel and Scliottky type, and 
diffusion and electrolytic  conductivity  
in polar crystals are treated in the  
follow ing chapter. Chapter three 
briefly discusses the quantum-mechan- 
ical theory o f electrons in  periodic 
fields and the absorption spectra of 
lig h t of noil-m etallic substances. Crys
ta ls  w ith  non-stoichiom etric com posi
tion (excess m etal) and the coloring  
effects associated w ith  it are the 
subject m atter of chapter four. Two 
possib ilities to explain the inclusions 
of excess m etal in the polar crystals  
are put forward: first, the atom  occu
pies the place of a positive ion adja
cent to that from w hich a negative ion 
is  m issing; second, there ex ists an 
excess of vacant la ttice  points from  
which negative ions have been re
moved over the number of vacant 
places belonging to positive ions. The 
excess charge is neutralized by elec
trons. These singu larities are called  
“F-centres” and are believed to be 
identical w ith P ohl’s “Farzentren.” 
The absorption bands causing the col
oration are assum ed to be due to the 
second possib ility . Phenomena con
nected w ith  F-centres, such as photo
conductivity in in su latin g  crysta ls are 
thoroughly  discussed for the halides  
of the alkali m etals and for those of 
silver and thallium .

The rest of the book contains cliap-
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COAL M INE

m e t a l  W O R K IN G  PLANT

d ie s e l  p o w e r  p l a n t

PERIODIC iQHSBLHUOf 
«MlCt

O p e ra t in g  records p ro ve
^  *

result from  

GULF P E R IO D IC  C O N S U L T A T IO N  

SER V IC E

s a v i n g s

TEXTILE MILL“It pays us to use G ulf's 
high er quality lubricants 
for all the equ ip m ent in 
our m ine,” says this m ine  
m anager. “Proper lubri
cation  procedure, as rec
om m en ded by the G ult 
engineer, has helped us 
m ake lo w  p r o d u c t io n  
co st records.”

■‘T here has been  a defi
nite im provem ent in the  
operation  o f  our eq u ip 
m ent since w e  adopted  
the G u lf en g in eer’s rec
om m en dations,” says this 
plant engineer. “W e  are 
gettin g  better w ork  and 
sm ooth er operation  w ith  
G u lf ’s h ig h e r  q u a lity  
lubricants.”

“T he G ulf engineer has 
show n us how  w e can 
elim inate o il stains and 
g et better perform ance 
from our equipm ent,' 
says this m ill superin
tendent. “W e ’ve paid 
n oth in g  extra for this 
service, and find it is a 
real e c o n o m y  to  use  
G u lf quality o ils .”

•‘W e ’ve cut our main- 
tenance costs at least 
60 %  since w e adopted  
th e  G u lf  e n g in e e r  s
r e c o m m e n d a t io n s ,
and began using Gult 
D iese l O il in our six 
b ig  D iesels ,” says this
plant superintendent. 
“ B e tter  lu b r ic a tio n  
helps us keep  cleaner 
e n g in e s  an d  a v o id  
trouble.”
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WM.

G ulf Oil Corporation - G ulf Refining Company 
3813 G ulf Building, Pittsburgh, Pa. C.&M.E.

Please send me my copy—no charge—of the 
booklet “ GULF PERIODIC CONSULTATION 

  SERVICE."

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

Address.........

Company. ..  .

Gulf quality_oiIs. and greases are quickly available to 
you through m ore 'than  1100 Gulf warehouses located 
in principal d istributing points from Maine to New 
Mexico. W rite  today for your free copy of the booklet 
"G U LF-'PER IO D IC  CONSULTATION SERVICE.”



IT ’S  N O T  T H E  H E A T

...IT'S THE...

H U M I D I T Y !

W e've heard that exp ression  
used many times in a joking 
manner, but it's no joke to many 
manufacturer's when the humid
ity r ises . In som e, p rocesses, 
work has to stop, and in others, 
production is sharply effected 
and costs rise accordingly.

HUMIDITY CONTROL, with equip
ment using SILICA GEL*— a 
powerful and effective adsorbent 
material, is being used in an ever 
in crea sin g  list of in d u s tr ia l  
processes, such as: —

TELEPHONE CABLES m ust be  
stored in d r y  a ir  before lead  
sheathing is applied to increase

m

* SILICA GEL w hich has mil
lions of ultra-microscopic pores, 
rem oves moisture by a com 
bination oi surface adsorption 
and capillary attraction. It is 
reliably estim ated 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.

dielectric strength of -insulation, 
thereby decreasing "cross-talk” .

DRUGS AND PHARMACEUTICALS
of many kinds must be packed  
in moisture-free air, otherwise, 
materials get sticky and auto
matic machinery won't work.

HARD CANDY must be mixed and 
packed in moisture-free air. If 
humidity is not controlled, the 
candy sticks together and has a 
very poor appearance.

SAFETY GLASS must be laminated 
in rooms with the relative humid
ity kept below 20% at 6 0 °.

New and unexpected uses are 
being discovered all the time 
for this unique adsorbent agent, 
SILICA GEL. For information as 
to how you can use SILICA GEL 
to best advantage, write T h e  
D a v is o n  C h e m ic a l  C o r p .,  
S il ic a  C el D e p t- , 20 H o p k in s  
P L , B a lt im o r e . M a r y la n d .

ters on sem i-conductors and insulators, 
on lum inescence and the d issipation  
of energy, on photochem ical processes 
in  silver halides and the photographic 
laten t im age, and on processes in
volving the transport of both ions and 
electrons. Each of these la st four 
chapters contains an appendix on recent 
developm ents, thus bringing the book 
up-to-date.

Of special technical in terest are 
discussions on the mechanism of for
m ation of contact currents between 
metal and insulator, the rectifying  
action of a contact between m etal and 
a semi-conductor and dielectric break
down. The conditions for occurrence 
of lum inescence arc investigated in  
connection w ith the role of im purities 
in phosphorus. The authors’ theory of 
the pliotolytic process is  also given. 
The attack of a solid m etal by an 
electronegative substance and the re
verse process, i. e. the decom position  
of an ionic crystal, conclude chapter 
eight. Concluding the tex t is a table 
of the conventional ionic radii g iving  
the values of P auling and Goldschmidt.

Some of the work reported can be 
found in handbooks and texts, but the 
greater part is entirely  new. The 
authors m ust be congratulated for 
such a fine and comprehensive text.

V o l u m e t r i c  a n d  P h a s e  B e h a v i o r  o f  
H y d r o c a r b o n s .  By Bruce H. Sage  
and W ill iam  N. Lacy. Published by 
Stanford U niversity , Palo A lto, Calif. 
294 pages. Price $5.

Reviewed by R.  TV. Millar  
EXPERIM ENTAL work carried out by 
the authors and their students under 
the auspices of the American Petroleum  
In stitu te  through its  Research Project 
37 has provided the petroleum and 
natural gas industries w ith  a large 
body of valuable data on hydrocarbons 
and their m ixtures. These data  have  
been of use in the planning and execu
tion of research in the laboratories 
of the industry, in the design of 
fractionating colum ns and in the so lu 
tion of some of the problems connected  
w ith the production of petroleum  and 
natural gasoline recovery.

“I t  is  the purpose of th is volum e to 
set out for consideration the funda
m ental principles and some of the facts  
relating to  that type of hydrocarbon  
behavior which does not involve chem
ical reactions or changes in the molec
ular species present. The treatm ent it  
also lim ited  to cases characterized  
by the absence of solid phases. The 
portion of the subject thus chosen for 
discussion finds application in  the 
processes of petroleum and natural 
gas production and transportation, ol 
natural gasoline m anufacture and oí 
certain parts of petroleum  refining.’ 

Two introductory chapters describe 
the m aterials to he considered, define 
the term s used and discuss the m athe
m atics which are ’.iseful in treating  
the experim ental (lata. This introduc
tion is follow ed by chapters on the 
behavior of pure substances, two-com
ponent system s, three-com ponent sys 
tems, m ulti-com ponent system s, the

T H E  D A V I S O N  C H E M I C A L
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phase rule, partia l quantities, ideal 
solutions and an appendix on retro
grade phenomena.

W hile m ost of the fundam ental 
principles discussed are presented 
either in treatises on physics and 
physical chem istry or in the journal 
literature, their inclusion in one place 
makes the book a valuable one to those 
interested in the phase equilibria of 
hydrocarbon system s. Each type of 
behavior is  illustrated  by a diagram  
based, when possible, on data for some 
pure substance or m ixture, and when 
data are not available, as for the 
equilibrium  com positions of liquid and 
vapor in ternary system s, by quali
tative  diagram s. The authors are to 
be commended for setting  down on each 
diagram  all the inform ation as to 
variables and un its required to make 
it  intelligib le. The three-dim ensional 
diagram s are exceptionally  well drawn, 
and are valuable in showing the w ay  
in which the two-dim ensional projec
tion changes as its  plane is  sh ifted up 
and down the third axis.

M athem atical treatm ent is by means 
of perfectly general equations which 
can usually  be applied only by graph
ical means. The book is  not cluttered  
w ith em pirical equations and discus
sions of their lim itations, nor as is 
too often the case, w ithout such d is
cussions. Em pirical equations are, 
however, suggested for use in connec
tion w ith  the calculation and plotting  
of residual quantities, the advantages 
of which are properly emphasized.

Special atten tion  is paid to the  
critical region of pure hydrocarbons 
and their m ixtures, and the definition  
and description o f retrograde phe
nomena are clear and enlightening to 
those who are not fam iliar w ith  it. 
The chapter on ideal solutions is  largely  
introductory to the problem of pre
d icting the d istribution of one com
ponent between liquid and gas in a 
m ulti-com ponent system  under high 
pressure.

The book is of value to the petroleum  
technologist in th at i t  shows what 
types of relations between the vari
ables volume, pressure, temperature, 
and com position he can expect; how  
he can best represent data graphically; 
and how he can treat measured quanti
ties m athem atically in order to obtain 
the derived quantities which are some
tim es more useful than the original 
data.

The book is well printed and bound, 
and free from errors. The authors are 
to be congratulated on a well written, 
logical, useful book.

A lcoholic B everage a n d  Industrial 
A lcohol R e g u la t io n s . A series of 
docum ents from the Bureau of In
ternal Revenue, Treasury Depart
m ent, W ashington, D. C. Each item  
is, or w ill be, available separately, 
from the Superintendent of Docu
m ents, W ashington, D. C., a t the 
prices indicated.

T il 1C TREASURY DEPARTM ENT is 
engaged in an extensive revision of the 
Internal Revenue regulations which 
relate to alcoholic beverages. The vari-

Here’s a Job
for SPECIALISTS

Stop us if you h a ve n 't  heard this one, the time-honored 
cliche for danger . . . "p la y in g  w ith  fire". But, do you take 
it to heart?

Kemp engineers have been playing with fire l i te r a l ly  since  
the eighties, have won international recognition as experts 
in combustion. And distilled from over a half century of day- 
in-day-out experience are the advanced principles em bodied  
in K em p F la sh  A rrestors. Of the many types available, 
the three illustrated have proved of especial interest to the 
chem ical industry.

For detailed information on these and other Flash Arrestors, 
and for engineering assistance on combustion problems in 
gen era l, you are m ost cord ia lly  inv ited  to w rite T h e  

G. M. K em p M an u factu rin g  C om pany, 
405 East O liver Street, B a ltim ore , M d.

a n d  f o r  D R Y I N G  •  • •

KEMP ADSORPTIVE DRYERS

W i t h  S ilic a  Q e l

Desiccation of gases, liquids or solids to 
the commercial absolute,— 76°C . with 
single or twin towers for intermittent or 
continuous operation at capacities from 
10 to 100 ,000  c.f.m., and pressures from 
a tm o sp h e r ic  to 2 ,5 0 0  lb s. (m ore if 
desired).
Silca G el which is composed of a myri
ad of ultra-microscopic pores, having 
an e s t i m a t e d  5 0 , 0 0 0  s q u a r e  f e e t  o f  
p o r e  s u r f a c e  in  a  c u b i c  inch ,  is ac
tivated in  Kemp Dryers by gas, electric
ity or steam. Write for Bulletin.

Type N. A. (Indoor Arrestor)

KEMP oi BALTIMORE
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COTTRELL PROCESS OF 

ELECTRICAL PRECIPITATION
u n iversa lly  reco g n ized  as a 
standard method o f  rem oving

DUST, FLY ASH, FUME, MIST & FOG 
fr o m  GASES 

•

28 years o f  research developm ent and operating experi
ence by the affiliated Cotlrell Companies throughout 

the world is incorporated in  the

C O T T R E L L  IN ST A L L A T IO N S

offered to m eet the requirem ents o f  any problem  by

R E S E A R C H  C O R P O R A T I O N
405 LEXINGTON AVENUE 59 EAST VAN BUREN STREET

NEW YORK CITY CHICAGO, ILL.

a s s o c ia te d  w i th  

W E ST E R N  P R E C IP IT A T IO N  CORP.

1016 W. 9th St., Los A ngeles

• \ \  
ce" "  \\N

V oV
o°'

ous Treasury regulations are numbered 
and titled  as indicated below. The 
parenthesis after some of the numbers 
indicates the price of recent pam 
phlets, or the date of recent issues of 
Federal Register that give th is m ate
rial in printed form. Generally speak
ing, the Federal R egister makes the 

• official prom ulgation and as soon as 
practical after the issue of rulings, a 
pam phlet is  then prepared to give the  
regulations in more convenient form. 
The industrial alcohol regulations (No. 
3) are well known to chem ical engi
neers. A new edition of these w ill be 
prepared. T hat is a big job, of course, 
and apparently is  to be postponed so 
that tiie other sets of regulations w ill  
not be delayed.

3-Industrial Alcohol. 4-Production  
of d istilled  sp irits (20^ ). 5-Production  
of brandy (20^ ). 6-B ottling of d is
tilled  sp ir its in bond. 10-W arehousing 
of d istilled  sp irits (M ay 25, 1940).
11-Bottling of tax-paid d istilled  sp ir its  
(M ay 18, 1940). 13-Traffic in contain
ers for d istilled  sp irits (ot1). 15-Rec- 
tification  of sp irits and w ines (M ay 28, 
1940). 16-Denaturation of rum (lOtf). 
18-Fermcnted m alt liquors (M ay 18, 
1940). 19-Production of vinegar by 
the vaporizing process. 20-W holesale  
and reta il dealers in  alcoholic liquors. 
21-R elating to im porters of d istilled  
sp irits. 23-Still and d istillin g  appa
ratus (5tf). 24-Im portation of liquor 
and articles from Puerto Rico, P h ilip 
pine Islands, V irgin  Islands, etc. 28- 
Drawback on d istilled  sp ir its and wine.

RECENT BOOKS 
a n d  

PAMPHLETS
G overnm ent Procedure. Senate D ocu

m ent No. 180 in 13 parts describing: the  
adm in istrative procedure in various  
governm ent agen cies h as ju st  been an 
nounced for sa le  by the G overnm ent 
P rinting  Office a t  $1.25 per se t  of 
paper pam phlets. T h is is  a ser ies of 
m onographs giving: the resu lts of in 
vestig a tio n s m ade by the A ttorney  
G eneral’s  C om m ittee on A dm in istrative  
Procedure, dealing- in turn w ith  the 
following- a gen cies: l — D iv ision  of P ub
lic C ontracts, D epartm ent o f Labor, The 
W a lsh -H ea ley  A c t ; 2— V eteran s’ A d
m inistration  ; 3— F ed era l C om m unica
tions C om m ission ; *1— U nited  S ta tes
M aritim e C om m ission ; 5— F ederal A lco
hol A dm in istration  ; G— F ed era l Trade  
C om m ission ; 7— A dm in istration  o f  the 
Grain Standards A ct, D epartm ent of 
A gricu lture ; 8— R ailroad R etirem ent
B oard; 9— F ederal R eserve S y stem ; 10 
— D epartm ent o f  Com merce, Bureau of 
M arine Inspection and N a v ig a t io n ; 11 ►- 
A dm inistration  of the P ack ers and  
Stockyards Act, D epartm ent o f A gricu l
ture ; 12— P o st Office D ep artm ent; 13—  
F ed eral Control o f B anking, C om ptroller  
of the Currency, and F ederal D eposit  
Insurance Corporation.

Individual pam phlets are priced a t 10 
cents w ith  the exception  of item  7 
w hich is 5 cents.

Fire— Its Cause, P revention  unci Con
trol. B y  H arold Joe D av is, T ulsa, 
Okla. Price 25 cents. A  10-page book
le t g iving“ c lassifica tion s o f fires and  
cause, prevention and m ethods of ex 
tinguishm ent. A ccording to the author, 
a  fire co stin g  an average of $944.80 
occurs every m inute and betw een eight 
and ten thousand people die y early  by  
fire. Much of th is  property dam age and  
loss o f  life could be prevented “Once 
w e realize the chem ical reaction  neces
sa ry  before a  fire can e x is t .”

C onference on M etallurgical R esearch . 
P ublished  by the Bureau of M ines, 
M etallurgical D ivision , S a lt  L ake City,
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“Tested Readership” Means

G r e a t e s t  
A d v e r t i s i n g  V a l u e

T E ST E D  R E A D E R SH IP , as an  attribute, o f  each and  
e v e ry  M cG raw -H ill P u b lica tio n , g ives the. a d ver tise r  w ho  
bu ys sp a ce  in  an y  o f  th ese  p a p e rs , a n o th er log ica l eva lua
tio n  fa c to r  in  a d d itio n  to  th e  A .B .C . aiul N .I.A .A . s ta te 
m en ts. It g ives yo u  e x tra  assu ran ce th a t h ere  a re  m ed ia  
ivith  n v ita lly  in te re s te d  b o d y  o f rea d ers  w h ose  n eeds and  
in te re s ts  th e  e d ito rs  k n o w  a n d  se rve  specifica lly .

It m ean s, to o , th a t if  th e  a d v e r tise r  w ill fo llo w  th e  
e d ito r , a iu l p ro d u c e  in fo rm a tiv e  sales m essages tied -in  to  
th e  sa m e  n eeds an d  p ro b le m s  o f th e  rea d er, th e  a d ver
tis in g  ivill be m o re  w id e ly  rea d , an d  w ill be  e ffec tive  in  car
ry in g  a su b sta n tia lly  la rger sh a re  o f  th e  sales bu rden .

Chemical & Metallurgical Engineering

How is industry 
today m aking use 

of X -Rays?
Just Out! New 3rd Edition

APPLIED X-RAYS
B y  G eohge L .  C l a r k , Professor of Chemistry,
U n iv e rs i ty  of I llin o is . 674 pages, 6 x 9 ,
342 il lu s tr a t io n s  ...........................................................56.00

W H A T  X -ra y s  a re , h o w  th ey  m a y  be used , w h a t re su lts  th ey  p roduce , w h y  they 
can  be a p p lie d  to  p ra c tic a l p ro b lem s in  in d u stry , a re  the  p ra c tic a l questions 

w h ich  rece iv e  com plete  an d  u p - to -d a te  a n sw e rs  in  th is  la te s t ed ition  o f  a s ta n d a rd  
w ork .

N o te w o rth y  a re  th e  c h a p te rs  on th e  m e a su re m e n t o f  in te n s ity ; the  m easu rem en t of 
q u a l i ty ;  p h o to c h e m is try ; a com plete  su rv e y  of the  b io log ica l effects o f x - ra d ia t io n ;  
the  s tru c tu re s  o f m in e ra ls , soils, c lays, ce ram ics an d  cem en ts ; a n d  on polym ers, 
n a tu ra l  an d  sy n th e tic  m a te r ia ls  (such  as p las tics , N ylon, po lyv iny l d e r iv a tiv e s , etc.) 
w ith  g ia n t  m olecules.

W e  u rg e  you to send  fo r  a copy o f  th is  a u th o r i ta tiv e  w o rk ,—  to ex am in e  w ith o u t 
o b lig a tio n  o r  to ad d  to y o u r  l ib ra ry . J u s t  fill in an d  m ail the  coupon below .

M cG K A W -U IL L , B O O K  CO.. IN C ., «30 \V . 42n d  S t .. N . Y. C.
Send me Clark—Applied X-rays for 10 days’ examination on approval. In 10 days I will send $G.00. 

plus few cents postage, or return book postpaid. (We pay postage on orders accompanied by remittance.)

Name ...................................................................................................................................................................................................

Position ........................................................................................Company ................................
(Books sent on approval in U. S. and Canada only.)

.M. 8-10

A Few Ounces of This

Protection Against 
Industrial Dermatitis
—is b e tte r th a n  h u n d red s  of d o lla rs  sp en t 
in cure! L ead ing  in d u s trie s  a ll  over the 
na tio n  d e p en d  upon  the sim ple , inex 
p en siv e  u se  of S tover P ro tective  C ream  
to p ro tec t the ir em p loyees (and  th em 
selves) a g a in s t the  h a z a rd s  of w ork ing

Chemicals 
Coal Distillation 
Explosives 
Fertilizers

Lime and Cement 
Oil Refining 
Paint Manufacturing 
Paper and Pulp

—a n d  scores of o th e r o ccupa tions  th a t 
a re  h a z a rd o u s  to the sk in . The cost is 
less  th a n  one c ig a re tte  p e r m an  p e r  day ! 
But don 't tak e  ou r w o rd  . . . n o r the w ord  
of sa tisfied  u sers .

Send for Free Test Supply

Just w rite . Ask u s to sen d  a  lib e ra l test 
su p p ly . See how  S tover P ro tec tive  C ream  
p rev en ts  irr ita tin g  a n d  po isonous so lids, 
ligu ids a n d  fum es from rea ch in g  the  skin. 
Then you  decide!

H.  W. S T O V E R  C O M P A N Y
1013 Madison St. Oakland, Calif.

CATAWiSSA
SWING CHECK VALVES

W i l l  O u t l a s t  
Y o u r  B o i l e r s
This new valve is practically indestructible. Every 
part made of steel. Both end* and nut made of 
forged steel. The seat In the male end is an 
integral part of the body formed from the solid 
steel. All inside working parts are made from 
stainless steel. Designed to give a greater un
obstructed flow—opening the Union Nut opens 
the line, eliminating additional union and nipple. 
Made in 2* size only.
Will replace any 350>lb. check valve, union and 
nipple in your boiler feed line—at less cost—will
“outlast your boiler.” 
prices.

Write for details and

THE CENTRAL FORGING CO.
C A T A W I S S A ,  P E N N A .

CHEMICAL & METALLURGICAL ENGINEERING • AUGUST 19J,0 583A



t i s f e >  PUMPS
W here the going is tough 
. . . and the operating 
requirements out of the 
ordinary . . . there is 
w h e r e  you w i l l  find 
W estco  Turbine - Type 
Pumps! Thousands of units 

already installed in the 
chemical and metallurgi
cal field prove this point 
with dependable, trouble- 
free service. Pump sizes 
to 420 S .P .M . W rite  for 
complete details today.

to

1 1
FAHREN

HEIT

V.- / And only Westco Pumps
, have patented, renewable

liners which protect pump 
casing against wear.

The W estco  Turbine-Type Pump shown 
above is located in a large W est Coast 
plant (name upon request), replaced a 
centrifugal unit which could not meet 
the specifications. This pump handles hot 

Ethanolamine at 225° to 230°F., operates 
against a total head of 70 pounds. 
Capac ity  9,600 G.P.H. A  5 to 6 pound 
pressure on the suction side plus a 6 foot 
liquid head, puts a total positive head of 
approximately 16 feet on suction. Spe 

cific gravity hot Ethanolamine 1.00.

M IC R O -W E ST C O , INC.,
51008 S tate  St., Bettendorf, Iow a

Nam e .............................................

Add ress ..........................................

C i t y ......................................  State.

MICRO-WESTCO, INC.

U tah. 15G pages. N o t a  regular Bureau  
publication, th is m im eographed report 
con sists o f papers presented a t  a  con
ference on m eta llu rg ica l research by the  
staff o f  the M etallurgical D iv ision  of 
the Bureau o f M ines held la st  May. 
T he fourteen  papers cover various  
asp ects o f ore test in g  and m icroscopy, 
m agnesium , m anganese, titan ium , flota
tion, an tim ony recovery and several 
other m eta llurgical processes and prob
lem s.

A nnual Survey o f  A m erican Rubber 
C hem istry for 1937. B y  W ebster N. 
Jones. P ublished  by C arnegie In stitu te  
of T echnology, P ittsburgh , P a . G3 
pages. P rice 75 cents. A b rief survey  
of the rubber industry  and of the d e
velopm ents and progress w hich oc
curred during 1937.

Sulphur, An E ssen tia l to Industry  and 
A griculture. P ublished  by the T exas  
G ulf Sulphur Co. 45 pages. G ratis. 
Prepared for teachers, stu d en ts and 
sp ec ia lis ts , th is w ell w ritten  booklet 
treatise  is the first E n glish  tex t  on the 
elem ent w hich p lays so im portant a  
part in chem ical industry.

T ransactions o f the Institu tion  of 
C hem ical E ngineers. V olum e 17, 1939. 
201 pages. An annual publication, in 
w hich  som e of the m ore im portant 
papers are: F loors for Industria l P ur
poses, A d m in istrative T rain ing for the 
C hem ical E ngineer, T he T ransference  
of Chem ical P rocesses from  S m all-to- 
L arge-S ca le O peration, Som e A spects of 
F undam ental R esearch  on the Corrosion 
o f M etals.

A Study of M ethods for Producing  
Chromnte Sa lts from  D om estic Ores, by
H . A. D oerner and others. B u lletin  V, 
issued jo in tly  by U. S. Bureau of M ines

and S tate  C ollege o f W ashington . 51 
pages. P rice 35 cents. The Bureau of 
M ines is cooperating w ith  the S ta te  Col
lege o f W ash in gton  in the S ta te  M etal
lurgical R esearch  L aboratory to m ake  
stu d ies and in vestiga tion s looking to the  
estab lish m en t o f new  m eta llurgical in 
du stries in the N orthw estern  S ta tes and 
thus provide a  usefu l ou tle t for the 
power generated  a t  B on n eville  and  
Grand Coulee. A sum m ary of th is work  
is g iven  in B u lletin  V  and is ava ilab le  
from  S tate  C ollege o f W ash ington , P u ll
m an, W ashington .

G eology and M etalliferous D eposits of 
K ootenai County, Idaho. B y  A lfred L. 
Anderson. Published  by U n iversity  of 
Idaho, M oscow, Idaho. P am p h let No. 
53. Price 50 cents. A com plete study  
o f the geography, geology, ore deposits  
and properties in one cou n ty  o f the 
sta te  of Idaho. N um erous sketch  m aps 
accom pany the text.

T ests on the L iquefaction  of Canadian  
Coals by H ydrogenation . B y  T. E. W ar
ren and K. W . B ow les. Published  by 
M ines Branch, D ept, o f  M ines, Canada. 
R eport 798. 106 pages. P rice 25 cents.
R esu lts o f hydrogenation  te s ts  on a 
ser ies  of coa ls o f vary in g  rank and  
m ostly  o f  C anadian origin.

Collected P apers from  the F acu lty  of 
Science. Series C, C hem istry, Vol. VI. 
O saka Im perial U n iversity , Osaka. The 
booklet contains 35 papers, s ix  o f w hich  
are w ritten  in E n glish  and the rem ain
in g  29 in Germ an. M ost o f them  have  
already been published in the B u lletin  
o f the C hem ical S o c ie ty  o f  Japan. The  
m ajority  are physico-chem ical papers 
dealing w ith  iso top ic exch an ge reactions, 
but there are a lso  som e physica l, colloid- 
chem ical and  som e organ ic papers in 
the collection.

GOVERNMENT PUBLICATIONS
Documents are available  a t  prices indicated from  Superin tendent of Documents,  
Government P r in t in g  Office, W ashington, D. G. Send cash or money order;  
stam ps and personal checks not accepted. When no price is indicated,  p am 
phlet is free and should be ordered from  bureau responsible  fo r  i t s  issue.

Synthetic  K ubbers: A R eview  of
Their C om positions, P roperties, and 
U ses, by L aw rence A. W ood. N ational 
Bureau of S tandards, C ircular 4 27 ; 10 
cents.

San itary  C ast-Iron E nam eled  W are. 
N ational Bureau of Standards, Com mer
cia l Standard CS77-40 ; 5 cents.

Lum ber, A m erican Lum ber Standards  
for Softw ood Lum ber. N ationa l Bureau  
of Standards, Sim plified P ractice  R ecom 
m endation R16-39 ; 5 cents.

A nim al and V egetab le F a ts  and Oils, 
Q uarterly for Calendar Y ears 1935 to
1939. G ives production, consum ption, 
im ports, exports and stocks. B ureau of 
the C ensus ; 5 cents.

N ationa l D efen se  P rocurem ent, July
1940. A  guidebook for use in coopera
tion w ith  the N ation a l D efen se  procure
m ent program , g iv in g  the locations o f  
the W ar and N a v y  D epartm ents’ field 
procurem ent offices and a  p artia l l is t  of 
m ater ia ls being purchased b y  these  
agencies. Prepared by B ureau  of F o r
eign and D om estic  Com m erce w ith  the  
collaboration  of W ar and N a v y  D e
partm ents. A vailab le from  B ureau  of 
F oreign  and D om estic  Com merce, W a sh 
ington, D . C. ; processed.

The Shipm ent o f Sam ples and A dver
tisin g  M atter Abroad, by R oberta P. 
W akefield. A  rev ising  supplem ent to 
Trade Prom otion Series N o. 72, issued  
in 1932. B ureau of F oreign  and D om es
tic  Com merce. A vailab le  on ly  from  
Bureau of F oreign  and D om estic Com
m erce ; 10 cents.

L ist of A vailab le P ub lication s o f the  
U. S. D epartm ent of A gricu lture, a s of 
January 2, 1940. U. S. D epartm ent o f  
A griculture, M iscellaneous P ublication  
No. GO (R ev ised  1940) ; printed.

W orkers in Subjects P erta in in g  to  
A griculture in L and-G rant C olleges and 
E xperim ent S tation s, 1939—40, by M ary  
A. A gnew . U. S. D epartm ent o f A gricu l
ture, M iscellaneous P ub lication  No. 378; 
20 cents.

The United States Departm ent of A gri
culture, Its  Structure and F unctions, by

A. P . Chew. U. S. D epartm ent of 
A griculture, M iscellaneous P ublication  
No. 88 (R ev ised  M ay 1940) ; 25 cents.

Production of H ops, by G. R. H oerner  
and F rank  R abak. U . S. D epartm ent 
of A griculture, F arm ers’ B u lletin  No. 
1842 ; 10 cents.

Corn and F iber Charts. The D epart
m ent o f A gricu lture is issu in g  a series  
of educational ch arts on corn (Group  
10) and fiber (Group 14). Group 10, 
priced a t  15 cents per se t o f  7 charts, 
con sists o f the fo llow in g  illu stra tion s:  
Corn and corn p lan ts ; S tructure o f corn  
kernel ; Corn production ; P ests  o f corn ; 
Corn h arvestin g  ; Seed corn ; Corn crop. 
Group 14, priced a t  10 cents per se t  of 
3 charts, co n sists  o f the fo llow in g  illu 
stra tio n s: F ib er  f la x ; F ib er  p lants— 1; 
F iber p lants— 2. T hese ch arts are not 
in color.

A Study of R apid D eterioration  of 
V egetab le Seeds and M ethods for Its  
P revention , by V ictor R. B osw ell e t  al. 
U. S . D epartm ent o f A gricu lture, T ech
n ical B u lletin  N o. 708; 10 cents.

F actors Influencing the U se of Some 
Common In secticid e-D isp ersin g  A gents, 
by Lynn H . D aw sey . U. S. D epartm ent 
of A gricu lture, C ircular No. 5G8 ; 5
cents.

Production and Consum ption of M anu
factured  D airy  P roducts, by Edm und E. 
V ial. A n elaborate s ta tist ic a l report. 
U. S. D epartm ent o f A gricu lture, T ech
nical B u lletin  No. 722 ; 15 cents.

Production of M anufactured D airy  
Products, 1938, and M iscellaneous D airy  
S ta tistics , 1939. A gricu ltural M arket
ing Service, U . S. D epartm ent of A gri
cu lture ; processed.

H ourly E arn in gs in the L eather In 
dustry, Septem ber 1939. B ureau of 
Labor S ta tistics , U . S. D epartm ent of 
Labor, Seria l No. R. 1108; printed.

P rotectin g  E y es in  Industry . A ddresses  
presented  before Industria l Section, 
N ation a l S ociety  for the P reven tion  of 
B lin d n ess a t  its A nnual C onference in 
N ew  York C ity, O ctober 27, 1939. U. S. 
D epartm ent o f Labor, D iv ision  of Labor  
Standards B u lletin  No. 37 ; 5 cents.
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H earings 01 1  A m endm ents to Patent 
L aw s. B efore C om m ittee on P aten ts, 
H ouse o f R epresentatives, 76 th Con
gress, 3rd Session . M ay 9 and 16, 1940; 
10 cents.

D igest of Public General Hills with 
Index', Supplem ent to No. !). Briefly  
sum m arizes b ills introduced Septem ber 
21, 1939 to April 30, 194 0, 76th Con
gress, 2nd and 3rd Session s. L ibrary  
of C ongress ; 20 cents.

P r e c a u t io n s  in  H a n d l in g  G a so lin e . 
W ar D epartm ent. A rm y R egu lations  
No. 850—20 ; 5 cents.

Coast A rtillery  A m m unition. W ar  
D epartm ent, T echnical M anual 4-205 ;
1.5 cents.

Chloroplcrin as a P rew arn ing Gas in 
Ship Fum igation, by G. C. Sherrard. 
U. S. P ublic H ealth  Service, Public  
H ealth  R eprint No. 2124 ; 5 cents.

R eciprocal Trade —  Supplem entary  
A greem ent and an A ccom panying P ro
tocol betw een the United S tates and  
Cuba. S ta te  D epartm ent, .Executive  
A greem ent Series No. 165 ; 5 cents.

F ederal Specifications. SS-P-391, 
P laster  ; A coustic. SS-A -118, A cousti- 
ca l-U n its  ; P refabricated . 5 cen ts each.

M etal-M inc A ccidents in the U nited  
S ta tes: 1937, by W . W . A dam s and M. 
E. K olhos. U. S. Bureau of M ines, 
B ulletin  428 ; 10 cents.

B enton ite: Its P roperties, M ining,
P reparation , and U tilization , by C. W. 
D a v is and H . C. V acher, revised by John
E. Conley. U. S. B ureau of Mines, 
T echnical P aper 609 ; 15 cents.

D evelopm ents in Coal R esearch  and 
Technology in 1937 and 1938, by Arno 
C. F ieldner. U. S. B ureau  of Mines, 
T echnical P aper 613 ; 10 cents.

Iron and Steel Scrap. A  report of 
a va ilab le  supp lies of iron and stee l scrap  
a t the end of M arch 1940. U. S. Bureau  
of M ines, Q uarterly Iron and Steel 
Scrap Stock R eport No. 5 ; m im eo
graphed.

D ifferentia l Grinding of A labam a Iron  
Ores for G ravity C oncentration, by W ill
H . Coghill and P hilip  H . D elano. U. S. 
B ureau of M ines, R eport o f  In v estig a 
tions 3523 ; m im eographed.

M ining of F eldsp ar and A ssociated  
M inerals in the Southern R lack H ills of 
South D akota , by Joseph R. G uiteras. 
U. S. B ureau of M ines, Inform ation  Cir
cu lar 7112 ; m im eographed.

P roperties of Suspension M edium s for 
F loat-an d-S in k  C oncentration, by F. D. 
D eV aney and  S. M. Shelton. U. S. 
Bureau of M ines, R eport of In v estig a 
tions 3469-R ; m im eographed. T his is 
a  revised  edition o f  R eport o f In v esti
g a tion s 3469 issued  in Septem ber, 1939, 
m ade because o f num erous errors in the 
original publication.

Som e In form ation  on Reduction of 
Quarry A ccidents, by F rank E. Cash 
and F orrest H. Shuford. U. S. Bureau  
of M ines, Inform ation  C ircular 7114 ; 
m im eographed.

More Jobs for M inerals, by Paul M. 
Tyler. U. S. Bureau of M ines, Infor
m ation C ircular 7118 ; m im eographed.

C oncentration of M anganosiderite Ore 
from L eadville, Colorado, by F . D. D e
V aney  and S. M. Shelton. U. S. Bureau  
of M ines, R eport of In vestiga tion s 3513 ; 
m im eographed.

C ontributions to the A rt of Sm elting  
Lead Products, by V irgil M iller, R. 
Bainbridge, and R. E llison. U. S. 
Bureau o f  M ines, R eport o f In vestig a 
tions 3512 ; m im eographed.

Com position o f E xh a u st Gas from  
E n gin es in Proper M echanical Condi
tion— D iesel E n gin es U nderground, by 
John C. H oltz, et al. U. S. Bureau of 
M ines, R eport o f  In vestiga tion s 3508 ; 
m im eographed.

E xp losive  P roperties of C yclopropane: 
P revention  of E xp losion s by Dilution  
w ith Inert G ases, by G. W . Jones, R. E. 
K ennedy, and G. J. T hom as. U. S. 
Bureau of M ines, R eport of In v estig a 
tions 3511 ; m im eographed.

Cushioned B la stin g . 1. ¡Orienting 
Studies, by A. R. T. D énués, U. S. 
Bureau o f  M ines, R eport of In v e s t ig a 
tions 3510 ; m im eographed.

W orld R eta il P rices and T axes on 
G asoline, K erosene, and M otor Lubri
catin g  Oils, Vol. 9, No. 2. The Bureau  
of M ines issu es a  quarterly  inventory  
of in form ation  from  U. S. G overnm ent 
foreign  serv ice offices and other sources 
tha t m ay not o therw ise be m ade a v a il
able prom ptly. U. S. Bureau of M ines ; 
m im eographed.

RYERSOHlett^WSTEELS
IN STOCK . . .  IMMEDIATE  S H I P M E N T

Principal Products In 
clude: B a rs ,  S h a p e s , 
S t r u c tu r a l s ,  P l a t e s ,  
S h ee ts , F lo o r P la te s , 
Alloy and  Tool Steels, 
A lle g h e n y  S ta in le s s ,  
S c re w  S to c k .  C . F . 
S h a f tin g , M e ch an ica l 
T u b in g ,  R e in fo rc in g  
S te e l ,  W eld in g  R o d , 
N uts, B olts, R ivets ,e tc .

Over 40 k inds of alloy steels— both  standard  S .A .E. analysis, and 
special hea t treated  R vcrson alloys— are included in the wide range 
of Certified Steel p rouucts carried in R yerson stock for Im m ediate 
Shipm ent.

A special quality  control plan on alloy steels gives the  heat trea te r  
exact d a ta  on every bar to guide him in securing better results in 
less tim e. W rite for com plete inform ation.

I f  you do no t have the blue and grey Ryerson Stock L ist —  the 
K ey to  Im m edia te  Steel —  we will gladly send a cony. Joseph T . 
R yerson & Son, Inc. P lan ts a t: Chicago, M ilwaukee, S t. Louis, D etro it, 
C incinnati, Cleveland, Buffalo, Boston, Philadelphia, Jersey  C ity.

DATA SHEETS
. . . On Materials of Construction 1938-1939 Edition

(Supplement to November 1938 issue)
Literally a  Materials Handbook, this 38-page booklet presents 
essential information tor more than 800 corrosion-, heat- and 
abrasion-resistant materials used in the construction of process 
equipment.

Included are: (a) non-ferrous metals and alloys, (b) ferrous 
m etals and alloys and (c) non-metallic materials of construction. 
Physical properties, chemical composition and nam es of manu
facturers are g iven .......................................................................Price 50c

Ask for DATA SHEETS—1939 
Chemical & Metallurgical Engineering, 330 W est 42nd St., 

New York, N. Y.

V A L V E S  • P IPE  • R A S C H IG  R IN G S

A D D  <CHEM,CAL PORCELAIN DIVISION)

L A I I I N S U L A T O R  C O . ,  I N C .
9 1 4  G I L B E R T  S T R E E T  LE R O Y ,  N E W  Y O R K

TRO UBLESOM E C O R R O S IV E  » L IQ U ID S
Lapp Chem ical Porcela in  is dense, thorough ly  
vitrified, hom ogen eou s, resistant to corrosion  and 
strictly non-porous, has already established a 
record  for trouble-free handling o f  corrosive  
liq u ids. T he Lapp valve is o f  sound design , accu
rately m achined and finished for sm ooth , tight, 
non-contam inating operation . Write f o r  descriptive  
literature.
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MANUFACTURERS' LATEST PUBLICATIONS
Publication# lis ted here are available  from  the manufacturers themselves , -with
out cost unless a price is specifically mentioned. To l im it  the circulation of their  
l i te ra ture  to responsible  engineers , production men and industrial executives,  
manufacturers■ usually specify th a t  requests be m ade on business letterhead.

Air Conditioning. A m e r ic a n  B lo w e r  
C o rp ., D e t r o i t ,  M ich .— B u lle t in  3723— 16 
p a g e s  o n  th i s  c o m p a n y ’s  c a p i l l a r y  a i r  
w a s h e r s  f o r  u s e  in  a i r  c lean in g :, h u m id i-  
f ic a tio n , e v a p o r a t iv e  cooling: a n d  d e -  
h u m id i i ic a t io n .  I n c lu d e s  s p e c if ic a t io n s  
a n d  e re c t io n  in fo r m a tio n .

A ir Conditioning. C a r r i e r  C o rp ., 
S y r a c u s e ,  N . Y .— B u lle t in  53 B 3 — 2 -p a g e  
le a f le t  d e s c r ib in g  a n d  g iv in g  s p e c if ic a 
t io n s  on  th i s  c o m p a n y ’s  n e w  a i r  a n d  
g a s  d e h y d r a to r s  f o r  c o m fo r t  a n d  p ro c e ss  
c o n d i t io n in g ;  B u lle t in  A C -127 , 1 2 -p a g e  
c h a r t  fo rm  p r e s e n t in g  th is  c o m p a n y ’s 
n e w ly  r e v is e d  p s y c h r o m e t r ic  c h a r t s  fo r  
lo w  a n d  n o rm a l  t e m p e r a tu r e s ,  w ith  
t a b u l a r  d a t a  f o r  b a r o m e t r ic  a n d  o th e r  
f a c to r s  a n d  c o m p le te  d e s c r ip t io n  o f  u se . 
N u m e ro u s  e x a m p le s  a r e  g iv e n  to  i l lu 
s t r a t e  c a l c u la t io n  m e th o d s .

A llo y s . R e p u b l ic  S te e l  C o rp ., C le v e 
la n d , O hio— C h a r t  381— 4 -p a g e  fo ld e r  
c o n ta in in g  t a b le s  l i s t i n g  a n a ly s e s  a n d  
p r o p e r t i e s  o f  13 m o s t  u s e d  ty p e s  o f th is  
c o m p a n y ’s  s ta in le s s  s te e ls ,  g iv in g  in f o r 
m a t io n  a ls o  o n  h e a t  t r e a tm e n t ,  h e a t  
r e s i s ta n c e  a n d  f a b r i c a t i n g  p re p e r t ie s .

B ra z in g .  H a n d y  & H a r m a n ,  82 F u l 
to n  S t.,  N e w  Y o rk , N . Y .— 4-p a g e  fo ld e r  
d e s c r ib in g  ty p e s  a n d  a d v a n t a g e s  o f 
lo w - te m p e r a tu r e  s i lv e r  b r a z in g  a l lo y s  
m a d e  b y  th i s  c o m p a n y .

C hem icals. A m e r ic a n  C y a n a m id  &. 
C h e m ic a l C o rp ., 30 R o c k e fe l le r  P la z a ,  
N e w  Y o rk , N . Y .— L e a f le t  573— 12 p a g e s  
d e s c r ib in g  th i s  c o m p a n y ’s  t e t r a  s o d iu m  
p y ro p h o s p h a te ,  w i th  in f o r m a t io n  o n  its  
u s e  in  a p p l ic a t i o n s  s u c h  a s  s o a p , d e t e r 
g e n ts ,  c la y  re f in in g , a n d  a s p h a l t  e m u l
s io n  p r o d u c t io n .

C h e m ic a ls .  T h e  R . & H . C h e m ic a ls  
D e p t.,  E . I. d u P o n t  d e  N e m o u rs  & Co., 
In c ., W ilm in g to n ,  D e l.— R e v is e d  D a ta  
B o o k  on  m e th y l  c h lo r id e ,  w i th  i n f o r m a 
tio n  o n  t h e  m a te r i a l  a s  a  r e f r ig e r a n t , ’ 
c o m p le te  n e w  ta b u la t i o n  on  th e r m o d y 
n a m ic  p ro p e r t i e s ,  a  n e w  M o llie r  c h a r t  
a n d  o th e r  in fo r m a tio n .

C o n tro ls .  F r i e z  D iv ., B e n d ix  A v ia t io n  
C o rp ., B a l t im o re ,  M d .— C a ta lo g  K — 26 
p a g e s  f e a tu r in g  th i s  c o m p a n y ’s  c o m p le te  
l in e  o f  in s t r u m e n ts  f o r  c o n tro l l in g ,  
m e a s u r in g  a n d  r e c o r d in g  in  a u to m a t ic  
h e a t in g ,  r e f r i g e r a t i n g  a n d  a i r  c o n d i t io n 
in g .

Coolers. C o n d e n s e r  S e rv ic e  & E n g i 
n e e r in g  C o., 310 1 2 th  S t.,  H o b o k e n , 
N . J.— C a t a lo g  31— S p a g e s  d e s c r ib in g  
th i s  c o m p a n y ’s  lu b r i c a t in g  o il c o o le rs  
w i th  e n g in e e r in g  d a t a  a n d  in f o r m a t io n  
o n  s e le c tio n .

C ru s h e r s .  D e n v e r  E q u ip m e n t  Co., 
1400 1 7 th  S t. ,  D e n v e r ,  C o lo .— B u lle t in  
C 1 6 -B — 8 p a g e s  d e s c r ib in g  th i s  c o m 
p a n y ’s h o r iz o n ta l  c r u s h in g  ro l l s  in  d ia m 
e te r s  f r o m  24 to  72 in .

Crushers. S t r a u b  M fg . C o ., 507 
C h e s tn u t  S t.,  O a k la n d ,  C a l if .— B u lle t in  
39— F o ld e r  d e s c r ib in g  th e  n e w  K u e -K e n  
b a la n c e d  c r u s h e r  a n d  g iv in g  p e r f o r m 
a n c e  r e p o r t s  f r o m  s ix  a c t u a l  i n s t a l l a 
tio n s .

D ust C ollectors. P r a t - D a n ie l  C o rp ., 
P o r t  C h e s te r ,  N . Y .— C a ta lo g  10S— 8 
p a g e s  d e s c r ib in g  th i s  c o m p a n y ’s  r e c e n t ly  
d e v e lo p e d  t u b u l a r  d u s t  c o l le c to r  w i th  
in f o r m a t io n  o n  c o n s t r u c t io n ,  p r in c ip le ,  
p e r f o r m a n c e  a n d  ty p ic a l  a p p l ic a t io n s  
a n d  la y o u ts .

E lectr ica l Equipm ent. B u r n d y  E n g i 
n e e r in g  C o., 459 E a s t  133d  S t.,  N e w  
Y o rk , N . Y .—-C a ta lo g  41, S e c o n d  E d i 
t i o n - C o m p l e t e  c a t a lo g  o n  th i s  c o m 
p a n y ’s  e le c t r ic a l  c o n n e c to r s  w i th  lin e  
d r a w in g s ,  l i s t  p r ic e s ,  s h ip p in g  w e ig h ts  
a n d  d im e n s io n a l  d a t a .  A lso  1 5 -p a g e  
e le c t r ic a l  c o n n e c to r  g u id e  to  f a c i l i t a te  
p r o p e r  c o n n e c to r  s e le c tio n .

E lectr ica l Equipm ent. G e n e r a l  E le c 
t r i c  C o., S c h e n e c ta d y ,  N . Y .— G E A - 
2 733D — 4 -p a g e  i l l u s t r a t e d  fo ld e r  on  
th i s  c o m p a n y ’s  s y n th e t i c - in s u la te d  w ir e  
a n d  c a b le ,  d e s c r ib in g  v a r io u s  ty p e s  a n d
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s h o w in g  in d u s t r i e s  in  w h ic h  i t s  u s e  is 
in d ic a te d .

E le c t r i c a l  E q u ip m e n t .  E l e c t r ic  
M a c h in e ry  M fg . C o., M in n e a p o lis ,  M in n . 
— P u b l ic a t io n  159— S p a g e s  d e s c r ib in g  
th i s  c o m p a n y ’s  p o la r iz e d  field  f r e q u e n c y  
a u to m a t i c  c o n t ro l  f o r  s y n c h r o n o u s  
m o to r s  w ith  e x p la n a t io n  o f  fu n c t io n  a n d  
c o n s t r u c t io n  o f  th e  c o n tro l  p a r t s ,  a n d  
c o n n e c t io n s  o f  a  ty p ic a l  c o n tro l .

E l e c t r i c a l  E q u ip m e n t .  W e s t in g h o u s e  
E l e c t r i c  & M fg . C o., D e p t. 8 N -4 8 , E a s t  
P i t t s b u r g h ,  P a .— P u b l i c a t io n s  a s  f o l 
lo w s :  B o o k le t  B -2 2 4 3 , 16 p a g e s  on  a i r  
a n d  c o m p re s s e d  a i r  c i r c u i t  b r e a k e r s  to
1.5 m ill io n  k v a . ; D D  33-700, 12 p a g e s  
on  D e -Io n  g r id - ty p e  o il c i r c u i t  b r e a k e r s ; 
D D  3105, 4 p a g e s  o n  in c lo s e d  f a n -
co o le d  s q u i r r e l - c a g e  m o to r s  to  200 h p . ; 
C a t a lo g  S e c tio n  26-325 , 4 p a g e s  on
p o r ta b le  a .c . w e l d e r s ; B o o k le t  A -361S , 
23 p a g e s  o n  f lu o r e s c e n t  l ig h t in g ,  s e r v in g  
a s  a  p r a c t i c a l  g u id e  to  th i s  n e w  m e th o d  
o f i l lu m in a t io n .

E q u ip m e n t .  K o p p e r s  C o., E n g i n e e r 
in g  a n d  C o n s t r u c t io n  D iv ., P i t t s b u r g h ,  
P a .— F o rm  D -2 — 1 2 -p a g e  b o o k le t  d e 
s c r ib in g  in  d e ta i l  th i s  c o m p a n y 's  e q u ip 
m e n t  f o r  th e  s e m i-c o n t in u o u s  re f in in g  
o f l ig h t  o ils  f o r  t h e  p ro d u c t io n  o f  m o to r  
fu e l, b e n zo l, to lu o l, x y lo l  a n d  s o lv e n t  
n a p h th a .

E q u ip m e n t .  P r a t e r  P u lv e r i z e r  C o., 
1801 S o u th  5 5 th  A v e ., C h ic a g o , 111.—  
8 4 -p a g e  b o o k  c o v e r in g  th i s  c o m p a n y ’s 
e n la r g e d  lin e  o f  p ro c e s s in g  e q u ip m e n t,  
s h o w in g  c ro s s  s e c t io n  a n d  d im e n s io n a l  
d r a w in g s  o f a l l  s t a n d a r d  g r in d in g  a n d  
m ix in g  e q u ip m e n t  m a d e  b y  th is  c o n 
c e r n ,  in c lu d in g  f iv e  ty p e s  o f  m ill in  16 
m o d e l s ; tw o  ty p e s  a n d  tw o  m o d e ls  o f 
f e e d e r s ; a n d  n in e  m o d e ls  o f  m ix e rs .

E q u ip m e n t .  R o o ts - C o n n e r s v i l le  B lo w 
e r  C o rp .. C o n n e r s v i l le ,  I n d .— B u lle t in  
2 3 -B 1 2 — 20 p a g e s  on  th i s  c o m p a n y ’s 
e q u ip m e n t  f o r  s e w a g e  t r e a t m e n t  a n d  
w a te r  w o r k s  p l a n t s  d e s c r ib in g  r o t a r y  
b lo w e rs  o f  v a r io u s  ty p e s ,  w i th  i n f o r m a 
tio n  on  d r iv e s  a n d  s lu d g e  g a s  m e te r s .

F a n s .  T h e  N e w  Y o rk  B lo w e r  C o., 
32d S t. a n d  S h ie ld s  A v e ., C h ic a g o , 111. 
— N e w  f a n  c a p a c i ty  ta b le s ,  194 0 e d i 
t io n s ,  fo r  th i s  c o m p a n y ’s  s lo w -s p e e d  a n d  
h ig h - s p e e d  f a n  w h e e l s ;  r e s p e c t iv e ly  16- 
a n d  24-p a g e  b o o k le ts  w i th  in fo r m a t io n  
o n  d e s ig n , f a n  la w s  a n d  e x te n s iv e  
ta b le s  to  f a c i l i t a t e  s e le c tio n .

F a n s .  B . F .  S t u r t e v a n t  C o., H y d e  
P a r k ,  B o s to n , M a s s .— C a t a lo g  449— 75- 
p a g e  w ire -b o u n d  c a t a lo g  o n  th i s  c o m 
p a n y ’s  D e s ig n  7 S i l e n tv a n e  f a n  w i th  
in f o r m a t io n  o n  c o n s t r u c t io n ,  c h a r a c t e r i s 
tic s ,  in s ta l l a t io n s ,  c o n t ro l  a n d  c o m p le te  
s e le c t io n  ta b le s .

F i l t e r s .  A m e r ic a n  S e itz  F i l t e r  C o rp ., 
204 2 1 s t  A v e ., P a t e r s o n ,  N . J .— 1 2 -p a g e  
b u l le t in  o n  th i s  c o m p a n y ’s s h e e t  f i l te r s  
w i th  in f o r m a t io n  on  v a r io u s  ty p e s  f o r  
c l a r i f y in g  a n d  s t e r i l i z in g  in  i n d u s t r i a l  
a n d  l a b o r a to r y  u se .

F i l t e r s .  T . S h r iv e r  & C o., 808 H a m i l 
to n  S t.,  H a r r i s o n ,  N . J .— B u lle t in  109—  
6 -p a g e  fo ld e r  o n  th e  u s e  o f  th i s  c o m 
p a n y ’s  f i l te r  p re s s e s  in  t h e  m a n u f a c tu r e  
o f  d r u g s ,  c h e m ic a ls  a n d  c o sm e tic s ,  w i th  
in f o r m a t io n  o n  ty p e s ,  c o n s t r u c t io n  a n d  
ty p ic a l  a p p l ic a t io n s .

F lo o r  G r a t in g s .  B o rd e n  M e ta l  P r o d 
u c ts ,  E l iz a b e th ,  N . J .— 4 -p a g e  le a f le t  d e 
s c r ib in g  th is  c o m p a n y ’s  m e ta l  g r a t i n g s  
f o r  s a f e t y  s te p s  a n d  f l o o r s ; a l s o  m e ta l  
f lo o r  a r m o u r  f o r  r e in f o r c e m e n t  a n d  
p r o te c t io n  o f  s u r f a c e s  o f  c o n c r e te  
flo o rs.

F u r n a c e s .  H a r r y  W . D ie te r t  C o ., 9330 
R o s e la w n  A v e ., D e tr o i t ,  M ich .— L e a f le t  
d e s c r ib in g  th i s  c o m p a n y ’s  N o . 3400 
V a r i t e m p  c o m b u s t io n  f u r n a c e  f o r  t e m 
p e r a t u r e s  u p  to  2750 d e g . F . ; f o r  
m e ta l lu r g ic a l  u s e  a n d  c o m b u s t io n  o f  
c o a l, c o k e  a n d  o ils  f o r  s u lp h u r  d e t e r 
m in a t io n .

H e a t  T r e a tm e n t .  A ir  R e d u c t io n  C o.,
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60 E a s t  42d S t., N e w  Y o rk , N . Y .—  
F o r m  A D C -6 2 4 — 10 p a g e s  o n  th i s  c o m 
p a n y ’s f la m e - h a r d e n in g  e q u ip m e n t  a n d  
a c c e s s o r ie s .

H y d ro c a rb o n s .  P h i l l ip s  P e t r o le u m  
Co.,* B a r t le s v i l l e ,  O k la .— B u l le t in s  S7 
a n d  88— 4 -p a g e  fo ld e r s  d e s c r ib in g  th i s  
c o m p a n y 's  p u r e  h y d r o c a r b o n s ,  te c h n ic a l  
h y d r o c a r b o n s  a n d  s o lv e n t s  f ro m  p e t r o 
leu m , a v a i la b le  f o r  c h e m ic a l  in d u s t r y  
u s e .

I l l iu m . B u r g e s s - P a r r  C o., F r e e p o r t ,  
111.— 8 -p a g e  b u l le t in  o n  th i s  a l lo y , d e 
s c r ib in g  fo r m s  a v a i la b le ,  p h y s ic a l  p r o p 
e r t ie s ,  f a b r ic a t io n  c h a r a c t e r i s t i c s  a n d  
c o r ro s io n  r e s i s ta n c e  w ith  sp ec if ic  c o r r o 
s io n  d a t a  on  a  l a r g e  n u m b e r  o f  c h e m i
c a ls .

I n c in e r a to r s .  N ic h o ls  E n g in e e r in g  & 
R e s e a r c h  C o rp ., 60 W a l l  T o w e r ,  N e w  
Y o rk , N . Y .— B u lle t in  210— 36 p a g e s  on 
th i s  c o m p a n y ’s  H e r r e s h o f f  i n c in e r a to r  
f o r  d is p o s in g  o f  i n d u s t r i a l  w a s te s  a n d  
s e w a g e  s o lid s ,  w i th  in f o r m a t io n  o n  in 
s ta l l a t i o n s ,  ty p ic a l  p l a n t  d e s ig n s  a n d  
c o n s t r u c t io n  o f  th e  e q u ip m e n t.

I n s t r u m e n t s .  T h e  B ro w n  I n s t r u m e n t  
C o., W a y n e  & R o b e r ts  A v e s ., P h i l a d e l 
p h ia ,  P a . — C a ta lo g  6705— S p a g e s  d e 
s c r ib in g  th i s  c o m p a n y ’s  c i r c u l a r  c a s e  
i n d ic a t in g  a n d  r e c o r d in g  th e r m o m e te r s  
a n d  p r e s s u r e  g a g e s .

I n s t r u m e n t s .  C o le m a n  E le c t r i c  Co., 
M a v w o o d , 111.— B u l le t in  203— 4-p a g e  
le a f le t  d e s c r ib in g  th i s  c o m p a n y 's  n ew  
lo w -p r ic e  g la s s  e le c tr o d e  i n d u s t r i a l  p H  
in d ic a to r .

I n s t r u m e n t s .  L e e d s  & N o r th r u p  Co., 
4901 S te n to n  A v e ., P h i l a d e lp h ia ,  P a . —  
C a ta lo g  N - 3 3 A ( 6 ) — 40 p a g e s  d e s c r ib in g  
c o m p le te ly  f o r  th e  f i r s t  t im e  th i s  c o m 
p a n y ’s  c o m p le te  l in e  o f th e rm o c o u p le s ,  
w i th  c o m p le te  in f o r m a t io n  o n  ty p e s  a n d  
a c c e s s o r ie s ,  t a b u la t e d  in  e a s y - to - u s e  
fo rm .

L e a d .  A lp h a  M e ta l  & R o ll in g  M ills , 
In c .,  363 H u d s o n  A v e ., B ro o k ly n , N . Y. 
— 4 -p a g e  le a f le t  on  le a d  p ro d u c ts  s h o w 
in g  w e ig h ts  o f s h e e t  le a d  a n d  le a d  p ip e  
a n d  p r ic e  l i s t s  o n  le a d  f i t t in g s .

L ig h t in g .  B e n ja m in  E l e c t r i c  M fg . C o., 
D e s  P la in e s ,  111.— 4 6 -p a g e  h a n d b o o k  on  
f lu o re s c e n t  l ig h t in g ,  g iv in g  c h a r t s ,  d i a 
g r a m s ,  ta b le s  a n d  i l l u s t r a t i o n s  s h o w in g  
h o w  to  d e te r m in e  h o w  a n d  w h e n  to  u s e  
f lu o r e s c e n t  l ig h t in g ,  a n d  d e s c r ib in g  
e q u ip m e n t.

L u b r ic a t io n .  T h e  F a r v a l  C o rp ., 3255 
E a s t  SOth S t.,  C le v e la n d ,  O h io — B u lle t in  
1 0 -A — 4-p a g e  le a f le t  d e s c r ib in g  th is  
c o m p a n y ’s n e w  F a r v a l  J r .  c e n t r a l iz e d  
s y s te m  o f  l u b r i c a t io n  f o r  d i s t r i b u t in g  
o il o r  g r e a s e  to  m o v in g  p a r t s  o f  s m a l le r  
e q u ip m e n t.

M a s k s .  M in e  S a f e ty  A p p lia n c e s  C o., 
B ra d d o c k ,  T h o m a s  & M e a d e  S ts . ,  P i t t s 
b u rg h ,  P a .— P u b l i c a t io n s  a s  fo l lo w s :  
B u l le t in  E E -3 , 4 p a g e s  o n  th i s  c o m 
p a n y ’s  a m m o n ia  g a s  m a s k  w i th  a l l 
v is io n  f a c e p i e c e ; B u l le t in  E D -7 , 6 p a g e s  
d e s c r ib in g  th is  c o m p a n y ’s  c o m p le te  lin e  
o f i n d u s t r i a l  g a s  m a s k s  a n d  c a n i s te r s  
f o r  a l l  p u r p o s e s ; B u lle t in  E A -6 , 4 p a g e s  
on  th e  a l l - s e rv ic e  g a s  m a s k  f o r  c o m 
b in a t io n s  o f  c a r b o n  m o n o x id e , p o is o n o u s  
i n d u s t r i a l  g a s e s ,  v a p o r s  o r  s m o k e s ; 
B u l le t in  E B -4 , 8 p a g e s  o n  h o s e  m a s k s  
f o r  h ig h  g a s  c o n c e n t r a t io n s ,  c o v e r in g  
a ls o  b lo w e rs  a n d  a c c e s s o r ie s .

M o to rs .  A ll i s -C h a lm e r s  M fg . C o., M il
w a u k e e ,  W is .— B u l le t in  B -6 0 0 2 — 4 0 -p a g e  
b o o k  on  l a r g e  d i r e c t - c u r r e n t  m o to r s  a n d  
t h e i r  c o n tro l ,  fo r  u s e  o n  h e a v y  d u ty  
d r iv e s .  D e s c r ib e s  d e s ig n  f e a tu r e s ,  s h o w s  
m a n y  in s ta l l a t io n  v ie w s  a n d  d is c u s s e s  
s w i tc h b o a r d s  a n d  c o n tro l .

O d o r A d s o r b e r s .  W  .B . C o n n o r  E n g i 
n e e r in g  C o rp .,  114 E a s t  32d  S t.,  N e w  
Y o rk , N . Y .— B u lle t in  106— 2 -p a g e  l e a f 
l e t  o n  th i s  c o m p a n y ’s  T y p e  G  D o re x  
a c t iv a t e d  c a r b o n  o d o r  a d s o r b e r ,  o n  
w h ic h  n e w  re d u c e d  p r ic e s  h a v e  r e c e n t ly  
b e e n  a n n o u n c e d ,  d e s c r ib in g  th i s  e q u ip 
m e n t  a n d  s h o w in g  h o w  to  f ig u re  s iz e s , 
c a p a c i t ie s ,  r e s i s ta n c e  a n d  o th e r  i n f o r m a 
t io n .

O il C i r c u la to r .  D u r a m e ta l l i c  C o rp ., 
2104 F a c t o r y  S t. ,  K a la m a z o o ,  M ic h .—  
4 -p a g e  le a f le t  d e s c r ib in g  a  n e w  s e lf -  
c o n ta in e d  o il c i r c u la t in g  u n i t  p ro d u c e d  
b y  th i s  c o m p a n y  f o r  s u p p ly in g  l u b r i c a t 
in g  o il a t  u n i f o r m  p r e s s u r e  to  s tu ff in g  
b o x e s  a n d  l a r g e  b e a r in g s .  I n c o r p o r a te s  
t a n k ,  c o o lin g  c o il a n d  f i l te r ,  c i r c u la t in g
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pump, pressure ga g e  and pressure regu
lator.

P n ck ln s. Greene, Tw eed & Co., 101 
P ark  A ve., N ew  York, N . Y.— 12-page  
Booklet on m echanical pump packings  
and sh ee t pack in gs w ith  com prehensive  
se lection  chart show in g  types of pack
ing to use for resistan ce  a g a in st  a  largo  
num ber of chem icals and solutions. 
D escribes in d etail various types of 
packings m ade by this com pany.

P ip ing. A m erican Locom otive Co., 
Aleo P roducts Div., SO Church St., N ew  
York, N . V.— 1-page leaflet briefly de
scrib ing  th is com pany's prefabricated  
piping, illu stra tin g  types and d iscu ssin g  ’ 
technique.

R egu lators. Sarco Co., 1S3 M adison  
- o e-' Yorl<. N- Y.— C atalog

—  lb -p a g es on se lf-op erated  tem 
perature regu lators m ade by this 
com pany and a va ilab le  in a  large num 
ber of different types. G ives prices, 
d im ensions and design  characteristics.

Rubber. B. P. Goodrich Co., Akron, 
°J “ o~ i>0'Page book reprinting a  series 
o f ad vertisem en ts by th is com pany de
scrib ing unusual uses o f rubber.

R espirators. H . S. Cover, South Bend, 
*nd-— 12-page book let describ ing this 
com pany s resp irators for protection  
ag a in st dusts, fum es and sm okes ; a lso  
covers g a s-tig h t, fog-p roof goggles. 
D escribes a  new  m idget respirator w hich  
covers nose only.

Solvents. Carbide & Carbon C hem i
ca ls Corp., 30 E a s t  42d St., N ew  York,
N- 1 .— R eprint of an article  by A. K. 
D oolittle  on 'A ctive S o lven ts,” listin g  
and describ ing the principal c la sses of 
so lven ts used in su rface  coatin gs, g iv 
ing app lications and d iscu ssin g  se lection  
and balancing of so lv en ts for controlling  
evaporation  ra tes and com patability .

S ta in less Tubing. The C arpenter Steel 
Co., W elded A lloy  Tube D iv., K en il
w orth, N. J.— 16-page book on proper
ties and uses o f th is com pany’s w elded  
s ta in less  tubing, w ith  in form ation  on  
types o f app lications, physica l proper
ties, corrosion resistan ce, sizes, w eigh ts  

,toLeIrances, and notes on design  and  
fabrication .

Steam  G eneration. York Oil Burner  
9nn*A o ork, P a -—-B ulletins 40042 and 
40043— 2-page leaflets d iscu ssin g  re
sp ectively  th is com pany's h igh pressure  
boiler u n its; and M odel T  oil burners 
for oil rates from  3 to 27 g.p.h. Both  
bulletins g iv e  com plete specifications.

1 c?,4®61- , J° se Ph T - R yerson  & Son, Inc., 
16th and R ockw ell Sts., Chicago, 111 —  
«-Page bulletin  on th is com pany’s cold  
finished bars w ith  in form ation  on types 
ch aracteristics and an alyses.

V alves Merco-Nordstrom V alve Co.,
400 L exin gton  A ve., P ittsburgh , P a .—  
B ulletin  V-134— 4-page leaflet describ
in g  th is com pany’s new  M erchromed  
lubricated p lug va lves, a  type produced  
by a  new  process m aking possib le opera
tion a t  tem peratures to 1,000 deg F  or 
even higher.

The P erm u tit Co.,330 W est 42d St., N ew  York, N. Y.—  
B ulletin  2345— 4 pages describ ing in d e 
ta il th is com pany's new  o sc illa tin g  type  
dry chem ical feed er; B u lletin  2357 1 2  
pages re la tin g  to h istory  and develop
m ent o f d eaeratin g  heaters for rem ov
ing oxygen  and free carbon d ioxide  
from  boiler feed  w ater  and for use in 
connection  w ith  hot process lim e soda  
soften ers, Z eolite so ften ers and new  Zeo- 
K arb so ften in g  treatm ent.

1 W . » * -  Lincoln E lectr ic  Co., C leve
land, Ohio— L arge w a ll chart covering  
properties, sizes and procedure for a 
large num ber o f types o f  arc w eld ing  
electrodes m ade by th is com pany.

W elding. M etal & T herm it Corp., 120 
B roadw ay, N ew  York, N. Y.— P am phlet 
*— Pages  on M urex w eld in g  e lec
trodes, g iv in g  inform ation  on physical 
properties, chem ical a n a ly sis , qualifica
tions, approvals and recom m ended pro
cedures. Covers both m ild stee l and 
a llo y  stee l electrodes.

W inches. S tephens-A dam son M fg  
Co., Aurora, 111.— N ew  4-page folder  
describ ing th is com pany’s com plete line  
of hand and m otor w inches. B ulletino40.

ROBINSON MANUFACTURING COMPANY
72 PAINTER STREET, MUNCY, PA.

K indly  se n d  p a r t ic u la rs  on y o u r eq u ip m en t

l 0 r .................................................................... (p rocess)   (m ateria l)

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

F irm  .........................................................................................

Address ..................

WE GET T H I N G S  M I X E D  U P
......................f o r  o t h e r  p e o p l e

And w e've been doing it for over 40 years . . . design
ing and building such a complete line of mixers that 
you would have difficulty nam ing a material w e have  
not coped with—everything from feathers to fertilizer, 
from pepper to plastics — each job getting the full 
cooperation of engineers who know the problems 
involved.

If you want to look over the Robinson m achines that 
mix faster, better, cheaper, drop us a  line today request
ing Bulletin No. 32-E.

GRINDING
c r u s h in g

CUTTING
DEFIBERIZ1NG
p l a s t ic iz in g

PULVERIZING
b a g  CLEANING
ELEVATING
CONVEYING

M U L I N G

m ix in g

SIFTING
SORTING

W hat O p e r a t i o n
d o  y o u  w a n t  t o  I m p r o v e ?
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Close-up of a 42" 0 . D. accum ulator 
bu ilt by Black, Sivalls & Bryson, Inc., 
from  N ickel alloy steel. Note the 
sm oo th  w eld  m ade w ith  M urex  
2.25% Nickel steel electrodes, fu r
nished by the Metal & T herm it Co. 
These jobs conform to ASTM specifi
cations #A-203-37T, Grade B. Nickel 
steels are uniform ly workable, weld
able and dependable.

D uring the past 30 years, Nickel al
loyed steels, cast irons and non-fer
rous m aterials have been specified 
m ore and m ore for refinery applica
tions subject to high heat, stress, cor
rosion and sub-zero tem peratures. 
Y our consultation is invited regard
ing money-saving applications of m a
terials alloyed with Nickel.

W elded pressure vessels used in  re
finery operations must resist shock 
at relatively high pressures at tem 
peratures as low as minus 50° to 
m inus 70° F. At these low tem pera
tures most steels become brittle  and 
liab le to failure. Research, aug
m ented by successful performance 
in  in d u s tr ia l  ap p lic a tio n s , has

shown that Nickel steels retain  a 
high degree of im pact resistance 
under conditions of extrem e cold. 
H ere you see two welded 24'6" accu
m ulators and one welded 16' tank 
flash bu ilt by Black, Sivalls and 
Bryson, Inc., Oklahom a City, for 
refinery service from 2.00/2.75 low 
carbon Nickel steel plates.
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CHEMICAL CONSUMPTION SHOWED LESS-THAN-SEASONAL 
DECLINE IN JUNE AND JULY

In d e x e s  of industrial production for 
the la st two months indicated a 

rather sharp rise in outputs from that 
reported for May. Consumption of 

chem icals appears to have followed the 
general pattern w ith actual increases 
in some industries, notably iron and 
steel and coal products. A ctiv ities in 
the fertilizer, paint, glass, and rubber 
trades were on a reduced scale but the 
drop was of moderate proportions. 
Pulp and paper m ills have been work
ing a t an unusually high rate w ith a 
record outturn of pulp reported for 
May and a fa irly  uniform rate having  
been m aintained in  recent weeks. The 
prelim inary index for consumption of 
chem icals for Ju lv  is 135 which com-

C hem . £  Met. Index  for C onsum ption  
of C hem ica ls

M ay
revised June

F ertilizer ..........................  27.27 2G.05
P ulp  and p a p er ................. 21.64 21.60
P etroleum  refin in g   14.50 14.22
G lass ...................................  12.76 11.80
P a in t and v a r n ish   14.11 12.25
Iron and s t e e l ...................  9.28 10.S0
R ayon ..................................  11.41 11.43
T extiles ............................... 7.92 7.13
Coal p ro d u cts.....................  8.61 8.73
L eather ............................... 3.51 3.59
E xp losives ..........................  5.03 4.80
R u b b e r .................................  3.03 2.82
P la stic s  ............................... 2.64 2.62

141.71 137.90

pares w ith  111.41 for Ju ly  la st year. 
The revised index for June is  137.00 as 
against 110.35. for June 1930.

W hile the defence program has had 
but lit t le  effect so far in the way of 
direct purchases of chem icals, orders 
have been placed for some finished 
products which have had bearing on 
consum ption of chem icals. The out
look in  the principal consum ing indus
tries is favorable. Pulp production has 
been aided th is  year not only because 
of enlarged plant in sta lla tion s but also 
because the reduced volum e of imports 
has placed greater demands upon do
m estic producers. Glass makers lik e 
w ise have been helped by the lessening  
in com petition from foreign markets 
and th is has been especially noted in 
the case of glassw are. Petroleum  re
fining has been held down somewhat 
because of increased inventories but the 
rate of da ily  runs to s tills  has held 
considerably above ordinary levels.

Steel m ills  started J u ly  w ith opera
tions reduced but quickly speeded up 
work and reached a rate but litt le  be
low  th a t which was in effect in Novem 
ber and December of la st year w ith the 
possib ility  th a t a new high w ill be 
established in  the latter part of this 
year.

D espite a sm aller crush of cotton
seed, dom estic production of vegetable 
o ils for the first six  months of this 
year was a lit t le  higher than that 
reported for the corresponding period 
of 1939. Refineries, however, were less 
active and a sm all decline in consump

tion of chem icals in that quarter was 
noted for the six-m onth period.

The Department of Commerce in re
porting on foreign trade states that ex
ports of chem icals and related products 
for the first half of th is year reached 
;i value of $128,301,000 which repre
sents a gain of 55 per cent over the  
total for the first half of last year. 
Confining the commodities to those 
listed under Group 8, exports in Juno 
were valued at $23,300,904 and for the 
six  m onths $110,438,383. Exports of 
toluol in June fell off from the aver
age for the preceding months, am ount
ing to 2,009,23S lb. w ith 28,703,304 lb. 
for the six  months. Outward ship
ments of acetone for Jan.-June period 
were 12,128,410 lb. A large increase 
is noted in foreign buying of sodium  
compounds with total shipm ents reach-

Im ports of chem icals in June were 
relatively ligh t am ounting in value to 
$3,744,763 w ith  the Jan.-June total 
$34,270,792. The decline was fairly  
general throughout the different 
groups. I t  is noted that arrivals of 
sa lt cake were but 2,428 tons and only

ing a total of 326,370,058 lb. including  
14,285,131 lb. of bichromate, 75,120,496 
lb. of borate, 66,452,589 lb. of soda ash, 
and 118,551,321 lb. of caustic.

Up to June export shipm ents of ex
plosives had not been unusually large  
but in June such shipm ents were va l
ued at $6,977,881 making the six- 
months total $9,309,581.

40,377 tons have been entered since 
the first of the year. Im ports of fer
tilizer potash sa lts also are conspicu
ous because of the small trade pass
ing. W ith the exception nitrate, only 
893 tons were imported and th is in 
cluded no sulphate. Im ports of cyan
ide of soda apparently are holding up 
as 3,977,791 lb. were received in June.

Production  a n d  C onsum ption  D ata  for C hem ical-C onsum ing Industries

June
Production 1940

Alcohol, ethyl, 1,000 pr. gal..............  21,423
Alcohol, denatured, 1,000 wi. gal. . . 9,700
Ammonia liquor, 1,000 lb ..................  4,381
Ammonium sulphate, tons................. 58,514
Automobiles, sales, no........................ 344, C3G
Benzol, 1,000 gal................................. 11,052
Byproduct coke, 1,000 tons..............  4,375
Glass containers, 1,000 gr.................. 4,429
Plate glass, 1,000 sq. f t ......................  9,783
Window glass, 1,000 boxes................  908
Methanol, crude, 1,000 gal................ 426
Methanol, synthetic, 1,000 gal  3,42G
Nitrocellulose plastics, 1,000 1b  770
Cellulose acetate plastics, 1,000 lb.
• Sheets, rods, and tubes, 1,000 lb .. 034

Molding material, 1,000 lb   871
Rubber reclaimed, tons...................... 10,031

Consumption
Cotton, bales.......................................  550,529
Silk, bales............................................. 17,307
Explosives, 1,000 lb ............................  32,877
Rubber, crude, tons............................ 40,506
Rubber reclaimed, tons.....................  15,844

* Per cent of decline.

June
1939

16,838
8,160
3,875

42,380
309,738

7,466
3,079
1,662
9,289

720
344

2,295
957

446
795

14,848

578,436
26,256
30,210
48,438
13,669

January-
June
1940

124,614
58,119
26,970

340,707
2,428,528

62,086
25,451
26,706
78,605

6,618
2,715

21,019
5,767

3,939
5,967

108,524

3 ,836,022
131,720
195,470
303,230
100,036

January-
June
1939

102,505
15,264
22,022

249,906
1,961,989

43,567
18,217
24,345
58,758

4,853
2,140

13,487
6,397

4,407
4,872

82,183

3 , o38,36o 
192,106 
169,516 
281,415 
76,842

Per cent 
of gain 

fo r 1940 
21.6
28.4
22.5
36.3 
23 .8
42.5
39.7 

9 .7
33.8
36.4
26.9
55.9 

9 .9*

10.6*
22 .5  
32.1

8.4
31.4*
15.3
7 .8

30 L2
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Production and Consumption Trends
COTTON CONSUM ED RAYON PAINT, VARNISH^AND LACQUER SALES

Jon. Feb Mor. Apr. May June July Aug. Sep. Oct. Nov. Dec Jaa Feh Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.

PETROLEUM REFINED SUPERPHOSPHATE GLASS CONTAINERS

W OpD PULP CRUDE RUBBER CONSUMED

CELLULOSE PLASTIC PRODUCTS ALCOHOL DENATURED E X P LO S IV E S

Jan. Feb. Mar. Apr. May June July Aug. Sep Oct. Nov. Dec. Jon. Feb. Mar. Apr. May June July Aug, Sep. Oct. Nov. Dec.

M ETH ANOL RU BBER  RECLAIMED

FOREIGN TR AD E  IN CHEM ICALS  
“I AND ALLIED  PRODUCTS r~

I m p o r ts
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HERE’S THE RECORD OF

B E C K M A N
ACHIEVEMENTS

"V The first portable glass electrode 
pH  meter— transforming the glass elec
trode from a laboratory curiosity into 
a practical working fool— was a Beck
man instrument. It was this develop
ment that paved the way for the great 
present-day advancements in pH  meas
urement and control.

^  The self>balancing electronic poten
tiometer circuit was another important 
Beckman development . . . and is still 
available exclusively in Beckman equip
ment.

V  The first Internally shielded elec
trode system was Beckman developed. 
This advancement is of particular im
portance to industrial users for it per
mits electrodes to be used anywhere—  
in grounded flow lines, vats and tanks 
— at remote distances from the meter—  
without danger of electrostatic interfer
ence.

^  The first completely automatic glass 
electrode pH indicator, recorder and 
controller was pioneered by Beckman. 
Operating on 115 v A C , this instrument 
made automatic process control accu
rate, convenient, practical . . . and is 
today widely used by industries in all 
parts of the world.

V  The only H igh  Temperature Glass 
Electrode available today is a Beckman 
development . . . perfected after a long 
period of research work in which an en
tirely new type of electrode glass was 
produced. Designed for continuous op
eration at temperatures to 100° C. (212°
F.) this electrode is rapidly assuming 
great importance in industrial processes

V  The most recent product of Beckman 
research— the Beckman H igh  pH Elec
trode— greatly minimizes or completely 
eliminates sodium corrections when high 
pH  values are measured In the presence 
of sodium ions. This Important develop
ment extends the usefulness and accu
racy of the glass electrode to many new 
industries where alkaline solutions in 
combination with sodium ions have 
heretofore presented difficulties.

is p a rtic u la rly  designed  fo r p o r ta b le  p la n t  an d  field  u se . S im ple  to  o p e ra te , 
i t  in co rp o ra te s  a  u n iq u e  N u ll-T y p e  E lectron ic  P o te n tio m e te r C ircu it th a t  
gives in s ta n t  p H  read ings a t  th e  to u ch  o f  a  b u tto n . Also fea tu res  C ontinuous  
p H  In d ic a tio n  . . .  R ugged S h ie ld ed  Glass E lectrodes t h a t  c a n  b e  used 
a t  rem o te  d istan ces  fro m  th e  in s tru m en t . . . a n d  m an y  o th e r  im p o rta n t 
dev e lo p m en ts . A sk  fo r  B u lle tin  21 w hich  describes th is  in s t ru m e n t!

THE BECKMAN LABORATORY pH METER

ONLY

pH EQUIPMENT
Hu ALL THE MODERN ADVANCEMENTS!

THE BECKMAN INDUSTRIAL pH METER

is  u n eq u a lle d  fo r  a ll ty p es  o f  resea rch  an d  la b o ra to ry  p H  investig a tio n s . 
I t  fea tu re s  S ea led  G lass E lectrodes . . . C on tinuous (n o n -b a llis tic )  in d ic a 
tio n  o f  c ircu it u n b a lan ce  . . . B u ilt- in  te m p e ra tu re  co m p en sa tio n  . . • 
D irec t m illiv o lt read in g s  fo r  O x id a tio n -R ed u c tio n  m easu rem en ts . A  wide 
ran g e  o f  sp ec ia l e lectrodes is  av a ila b le  to  m eet every  resea rch  p ro b lem . 
A sk fo r  B u lle tin  31 w h ich  describes th is  in s tru m e n t!

LET US HELP YOU! I f  you use aqueous solutions a n y w h ere  in your plant, chances 
are that Beckm an pH Control will help you do the job better . . . fo r  less. W ithout 
obligation to you, our research staff will be glad to m ake recom m endations to fit your 
problem . W hen writing please give sufficient details to permit a com prehensive 
recommendation*

N A T I O N A L  T E C H N I C A L  L A B O R A T O R I E S ,  South Pas a de n a,  C a li f o r n i a

The science o f pH control has advanced with tremendous strides in the past few y 
. . . d u e , p r in c ip a lly , to  th e  fa r -re a c h in g  p H  d e v e lo p m e n ts  o f  th e  B e c k m a n  resea rch  s ta f f . 
The introduction of Beckman Glass Electrode Equipm ent freed industry from  the 
lim itations and errors o f antim ony and quinhydrone instrum ents. Continued advance
ments have firmly established Beckm an Glass Electrode Instrum ents as the most accurate 
— and by far the m ost adaptable pH control equipm ent for all types o f industrial and 
laboratory applications.
Such im portant developm ents ns Beckm an High Tem perature Glass Electrodes for  
c o n tin u o u s  service in  boiling liquids . . . and Beckman High pH Electrodes that 
minim ize sodium  errors in highly alkaline solutions . . . are only two of the many 
advancements available e x c lu s iv e ly  in Beckman Equipment.
When you buy pH equipm ent, buy m o d e rn  equipm ent . . . specify BECKMAN!

THE BECKMAN AUTOMATIC pH INDICATOR
is the  in s tru m e n t fo r  con tro l o f U rge scale in d u str ia l 
processes. O pera ting  o n  115 v  AG c u rre n t,  it gives a 
co n tin u o u s v isua l In d ica tio n  o f p H  on  a  la rg e  easily -read  
d ia l .  U sed  w ith  AN Y s ta n d a rd  p o ten tio m e tric  reco rd e r or 
co n tro lle r , i t  also p ro v id es  a p e rm a n e n t w ritte n  R ecord  
an d  co m p le te ly  a u to m a tic  p H  C on tro l.
T h is  is th e  m ost advanced  p H  in stru m en t av a ila b le  to d ay . 
I t  h as  a ll th e  fam o u s B eckm an d ev e lo p m en ts  such  as 
S caled  an d  S h ie ld ed  G lass E lectro d es . . . . A u tom atic  
T e m p era tu re  C om pensation  . . . F u ll  A lte rn a tin g  C urren t 
O p e ra tio n  (n o  b a tte rie s )  w ith  b u ilt-in  voltage reg u la tio n  

use  o f  B eck m an  H ig h  T e m p era tu re  an d  H ig h  pH 
E lectrodes fo r  difficult co nd itions . . . e tc . W rite  fo r  B u l
le tin  16 w h ich  gives c o m p le te  d e ta ils  on  th is  ou tstan d in g  

in s tru m e n t!

B E C K M A N  p H  E Q U I P M E N T
S A V I N G S  T H R O U G  H p R O C E S S  C O N  T R O L
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S I M P L E X  

M E T E R S

THE UTMOST IN  A C C U R A C Y

1 " H E  accuracy of plant flow 

metering equipment is of prime 

importance if economical opera

tion of all functions is to be ob

tained. H and  in hand with these 

requirements, however, must go 

low maintenance costs and sim

plicity of testing methods.

Simplex flowmeters combine in 

their design these functions. Let 

Simplex instruments aid you in 

solving your flow measuring and 

control problems.

Write for Data

SIMPLEX
VALVE & M ETER  C O .

68th and Upland S treeti

PHIL AD E LP HI A ,  PA.

District Offices in Principal Cities

STEADY CONTRACT DELIVERIES AND FIRM PRICE TONE 
FEATURE MARKET FOR CHEMICALS

Wit h  very few  exceptions, the m ar
ket for chem icals lias moved 

along in  a routine way in  the la st  
month. W ithdraw als aga inst contracts 
have gone forward in good volum e 
w ith some of the consum ing industries 
feeling the effects of seasonal influ
ences and others going contrary to the  
ordinary summer course. M ost chemi
cals are holding a steady price posi
tion w ith third quarter quotations be
ing a repetition of those which pre
vailed for earlier delivery. Foreign  
trade lias been a factor in chemical ac
tiv ity  in two ways. In the first place 
export buying has continued on a high  
level and secondly, the drop in im 
ports has encouraged larger production  
a t home. This im port condition is 
true not only  for chem icals but also in 
the case of m any finished products 
which have been turned out in  greater  
volum e by dom estic producers and in 
consequence has increased demand for 
chem icals and other raw m aterials.

Some interest has been shown in the  
possible reactions upon chemical m anu
facture which m ay resu lt from the 
carrying out of the national defence 
program. This has referred especially  
to the p ossib ility  of priorities in the  
delivery of chem icals. Such possi
b ility , however, is  regarded as remote 
and there is nothing in the present 
situation  which would require the a llo 
cation or establishm ent of priorities in 
the delivery of chem icals as am ple sup
plies w ill be available for industry.

Vegetable o ils continue in an un
satisfactory  position from a price 
standpoint. China wood oil is affected 
by conditions a t prim ary points and 
rem ains high in  price w ith  the use of 
su bstitu te  o ils som ewhat general. 
Other vegetable o ils  are selling a t rela
tively  low  prices. Linseed oil has 
worked into an anam olous position. 
For some tim e dom estic seed has been 
offered below the parity  of Argentine 
seed and crushing plants along the sea
board have been adversely affected. N ot 
only has it  cost more to produce oil

CHEM & MET.
W eighted Index of

CHEM ICAL PRICES
Base =  100 for 1937

This m onth .......................................
L ast month .....................................  !18.<i0
August, 1939 .....................................  ItO.SKi
A ugust, 193S .....................................  99.54

Some of the chem icals of lesser  
tonnage fluctuate in price but the  
more im portant com m odities are 
steady w ith  third-quarter deliveries 
passing at the form er contract levels. 
Q uicksilver and its derivatives are 
am ong the item s for w hich lower 
prices w ent Into effect.

in eastern m ills but the loss in export 
trade in oil-cake has further added to 
the cost of oil not only because of the  
drop in oil-cake values but also be
cause of the loss in drawback of duties ' 
which is custom ary on exports of cake 
made from imported seed. As the new 
crop of seed in the northwest promises 
to be larger than usual th is year, the

P ro d u c tio n  a n d  S a le s  of C ru d e  
C o a l-T a r  P ro d u c ts

T ar5 1938 1939
Production......................gal. 419,579,649 554,406,210
Sales................................gal. 302,321,022 344,534,382
Sales value..........................  *14,904,501 $16,5S5,734

Light oil and derivatives:
Crude light oil

Production..................gal. 123,649,078 170,993,376
Sales............................ gal. 9,5S8,332 9,397,726
Sales value......................  $811,496 $730,591

Benzol (except motor benzol)
Production  -gal. 317,744,657 30,470,459
Sales............................gal. * 17,175,742 26,627,639
Sales value......................  1 $2,317,420 $3,617,953

Motor benzol
Production..................gal. 01,902,752 80,245,584
Sales............................ gal. 61,221,4S5 81,671,632
Sales value.........................  $6,064,326 $7,678,770

Toluol, crude and refined
Production................gal. 16.0S9.570 24,355,116
Sales..........................gal. 15.5S8.155 24,683,051
Sales value.........................  $3,521,188 $4,952,4.53

Solvent naphtha, crude 
and refined

Production................gal. 5,483,040 7,468,386
Sales.......................... gal. 4,834,644 7,093,186
Sales value......................  $1,009,035 $1,355,079

Xylol3
Production................gal. 2,900,243 4,089,090
Sales.......................... gal. 2,732,697 4,393,400
Sales value......................  $677,311 $1,018,589

Other light oil products
Production................gal. 10,384,138 6,684,622
Sales.......................... gal. 6,461,307 4,562,135
Sales value......................  $852,646 $443,469

Naphthalene, crude *
Production....................lb. 53,5S4,209 104,085,593
Sales..............................lb. 50,692,750 87,836,963
Sales value..........................  $979,039 $1,017,240

Creosote oil
Production................... gal. 88,066,812 110,241,843
Sales..............................gal. S8,712,723 101.4S6.99S
Sales value..........................  $10,820,307 $12,384,939

Tars, crude and refined2
Production................... gal. 24,784,1S9 33,957,602
Sales..............................gal. 23,639,190 32,253,215
Sales value..........................  $1,594,746 $2,181,744

Tars, road1
Production................. gal. 144,061,551 149,835,943
Sales............................. gal. 144,023,479 137,690,311
Sales value..........................  $12,004,996 $11,191,316

Other distillates5
Production................... gal. 27,677,52« 42.6S0.447
Sales..............................gal. 7,17S,525 10,740,339
Sales value..........................  $1,130,015 $1,542,251

Pitch of tar
Production...................tons 447,16S 56S.153
Sales..............................tons 230,225 306,457
Sales value..........................  $3,357,663 $4,358,507

Pitch of tar coke3
Production................... tons 80,436 90, 124
Rales............................. tons 63,749 81,443
Sales value..........................  $763,905 $1,016,351

1 Data for coke ovens reported to Bureau of Mines, and 
for tar refineries and others, to tho United States Tariff 
Commission, unless otherwise noted.

1 Reported to United fatates Tariff Commission only.
3 Reported to Bureau of Mines only.
* Includes refined naphthalene reported to Bureau of 

Mines.
5 Includes crude tar acids reported to the United States 

Tariff Commission, and phenol, sodium phenolate and 
certain other products reported to Bureau of Mines.

590 AUGUST 19J,0 • CHEMICAL & METALLURGICAL ENGINEERING



advantage m ay continue w ith western  
m ills and it is  possible that crushing 
activ ities in the eastern section of the 
country may be curtailed.

Chlorate of potash which still is in 
lim ited supply in th is country figured 
in the June im ports w ith arrivals of 
184,352 lb. and a six-m onth import 
total of 3,352,030 lb. is given although  
th is figure includes im ports of per
chlorate.

Form al hearings are being held this 
month (they  began Aug. 8) regarding 
the elaborate new and amended set of 
regulations for transportation of ex
plosives and other dangerous articles. 
Under the leadership of M anufactur
ing Chem ists Association, numerous 
tentative  revisions of these rules have 
been recommended in anticipation of 
these form al hearings. The Commis
sion is s till open to recommendations 
and suggestions from the industry in 
"rder that further im provem ents may 
be made on the requirem ents for con
tainers and shipping rules for com
m odities of potential hazard in trans
portation.

Appointm ent of a technologic com
m ittee by the N ational Academy of 
Sciences to review  projects for recov
ery of m anganese from low-grade do
m estic ore g ives some assurance that 
the Government won’t be started on 
any wild-goose chases.

The com m ittee w ill s if t  all sug
gested processes, concentrating and 
m etallurgical alike, both from a tech
nological and an engineering stand
point, and make recommendations to 
the N ational Research Council and the 
M inerals D ivision of the defense com
m ission. Upon its  findings m ay de
pend in large part w hat disposition  
the President makes of the $2,000,000 
Congress gave him  for construction of 
pilot plants to operate by the electro
chemical “or other” processes— a fund 
from which Representative Sclirugham  
of Nevada hopes to get a manganese 
plant a t  Boulder Dam— as well as the 
direction and scope of other govern
m ental aid.

Chairman of th is siftin g  com mittee 
is Dr. Clyde W illiam s, director, Bat- 
te lle  Memorial In stitu te , Columbus, 
O. A. C. Fieldner, chief of the tech
nological branch of the Bureau of 
M ines, is secretary.

CHEM & MET.
W eighted Index of Prices for

OILS & FATS
B ase= 100  for 1937

This m nntli......................................... fi8.21
Last month .....................................  73.37
A usust, 1939 ..................................... fifi.sn
A ugust. 1938 ..................................... 79.37

The price curve for oils anil fats  
continued downward w ith  considerable 
inter-com m odity com petition. Tallow  
has sold for soap-m aking account, but 
the declin ing market has checked 
buying interest.

NTRIFUGAL PUMPS

SPRACO SELF-CLEANING STRAINERS
Spraco strainers are made with a cylindrical strainer basket 
of perforated copper, the combined area of the perforations 
being approximately 10 times the cross sectional area of the 
supply line. Special strainer cylinders with wire mesh inserts 
furnished where such protection is required by particular 
operating conditions. Stock sizes range from Vi" to 6" 

units. Larger sizes made to order.

W rite lor

''SELF-CLEANING STRAINER BULLETIN"

SPRAY ENGINEERING COMPANY
115 Central St., Somerville, Mass.

Since
1864 ,
specialists
in

MORRIS MACHINE WORKS . . . B a ld w in sv ille , INI. Y.
Representatives in principal cities Export Office, 30 Church St., New  York C ity

pumps
for
handling
abrasive,
corrosive,
and
pulpy
mixtures

This Morris Slurry and Sludge Pump is 
one of the 10 different Morris designs 
for handling various kinds of abrasive 
mixtures. For clear water, corrosive 
liquids, and pulpy materials, too, Morris 
can supply an exactly suitable design  
for every requirement.

Bulletins on requ est
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Building a tank to produce 
ferric chloride...with Penchlor 

Acid-Proof Cement

Nomographic 
Charts

—for Density Correc

tions and Physical 

D a t a  on H e a v y  

Chemicals

★

A  set o f nine charts for 
heavy chemicals such as 
Sulphuric Acid, Oleum, 
N itric  Acid, Hydrochloric 
Acid, Phosphoric Acid, 
Soda Ash Solutions, P o
tassium Carbonate Solu
tions and Aqua Ammonia, 
together w ith an article on 
graphical calculation of  
m ixed acids, and a trans
parent straight edge to use 
as a guide w ith  the charts.

These charts were pre
pared for "Chem. & M et.” 
by Prof. Ernst Berl, Re- 
s e a r c h  P r o f e s s o r  
at Carnegie Institute of 
Technology. Price . . 750

★

CHEMICAL &  METALLURGICAL 
ENGINEERING

330 W est 42d Street,
New York, N . Y.

Write for FREE TEST KIT. You can prove for yourself the out- 
standing properties of these acid-proof cements, and make a con
vincing comparison with the product you are now using, by means 
o f the free Test Kit supplied on request. Write us today, on your 
business letterhead.

T in s TANK, lined  with acid-proof brick in a rubber-lined steel 
shell, is alm ost ready to go into scrvice m anufacturing ferric chloride  
in  the Wyandotte plant o f  Pennsylvania Salt Mfg. Co. It is  16 ' x  8 ' x  4*', 
jointed with Penchlor A cid-Proof Cement*, and every square inch  o f  
its lin ing  m ust withstand the m ost punishing chem ical conditions.

Both ferrous and ferric chloride at temperatures up to 205°F. w ill 
be in  contact with the Penchlor Acid-Proof Cement. Harder still, 
the service is interm ittent, for this is a batch process in  which the 
tank is periodically filled and em ptied.

A sim ilar tank in  scrvice for more than five years shows absolutely 
no evidence o f attack . . . the Penchlor Acid-Proof Cement jointing  
is lik e  new. This cem ent is inert to all acids exccpt hydrofluoric. It 
adheres strongly to brick, steel, glass, carbon, lead, rubber, and 
sim ilar materials. It permits speedy construction, being quick- 
setting and self-hardening.

For other types o f service, where thermal shock and abrasive 
conditions are severe, there is  Asplit Cement* — a synthetic resin  
with a setting tim e that is easily controlled by temperature.

Pennsylvania Salt Mfg. Co., W idener Bldg., Pliila., P a .—New York 
• Chicago • St. Louis • Pittsburgh • Tacoma • Wyandotte.

*Fully protected, by  existing patents.
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I N D U S T R I A L  C H E M I C A L S

Acetone, drum s, l b ...........................
Acid, acetic, 28% , bbl., cw t..........

G lacial 9 9 % , d rum s.....................
U . S . P .  reagen t.............................
Boric, bb l., to n ...............................
C itric, kegs, l b ...............................
Form ic, cbys.. lb ............................
Gallic, tech., bbl., lb ....................
H ydrofluoric 30%  drum s, l b . . . 
Lactic, 44% , teen., light, bbl., lb.
M uriatic , 18°, tanks, cw t...........
N itric, 36°, carboys, lb ................
Oleum, tanks, wks., t e n ..............
Oxalic, crystals, bbl., l b ..............
Phosphoric, tech ., c’bys., l b . . . .
Sulphuric, 60°, tanks, to n ..........
Sulphuric, 66°, tanks, to n ..........
Tannic, tech., bbl., lb ..................
T a rta r ic , pow d., bbl., lb .............
T ungstic , Dbl., lb ...........................

Alcohol, am y l......................................
From  Pen tane , tanks, lb .............

Alcohol, B u ty l, tanks,J ib ................
Alcohol, E th y l, 190 p ’f., bbl., gal. .

D enatured , 190 p roo f..................
No. 1 special, bbl., gal. w k s .. 

Alum, am m onia, lum p, bbl., l b . . .
Potash , lum p, bbl., lb ..................

A lum inum  su lphate, com. bags,
cw t.................................................

Iron free, bg., c w t.........................
A qua am m onia, 26°, drum s, l b . .  .

tanks, lb ___
Ammonia, anhydrous, cyl., l b . . . .

‘ tanks, l b . .
Am m onium  carbonate, powd.

tech., casks, l b ...........................
Sulphate, wks., cw t......................

A m ylacetate tech ., from  pentane,
tanks, l b ............................................

Antim ony Oxide, bbl., l b ................
Arsenic, w hite, powd., bbl., l b . .
Red, pow d.,'kegs, l b ....................

Barium  carbonate, bbl., to n ..........
Chloride, bbl., to n ......................
N itra te , casks, lb .........................

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

drum s, c w t......................................
Borax, gran ., bags, to n ....................
Bromine, cs., lb ..................................
Calcium aceta te , b ag s ......................

A rsenate, dr., l b ............................
Carbide drum s, l b .........................
Chloride, fueed, dr., del., t o n . ..

• flake, dr., del., to n . . .
Phosphate, bbl., l b .......................

Carbon bisulphide, drum s, l b . . .  .
T e trach londe  drum s, l b ..............

Chlorine, liquid, tanks, wks., l b . .
C y linders..........................................

C obalt oxide, cans, lb ......................
Copperas, bgs., f. o. b., wks., to n . .
Copper carbonate, bbl., lb .............

Sulphate, bbl., c w t.......................
C ream  of ta r ta r ,  bbl., lb .................
D iethylene glycol, dr., l b ................
Epsom  salt, dom ., tech., bbl., cwt.
E thy l acetate, drum s, lb .................
Form aldehyde, 40% , bbl., lb .........
Furfural, tanks, lb .............................
Fusel oil, T,ef. drum s, l b ...................
G laubers salt, bags, cw t..................
G lycerine, c .p ., drum s, extra, l b . . 
Lead:

W hite , basic carbonate, dry
casks, lb .......................................

W hite, basic sulphate, sck., l b . .
R ed, d ry , sck., lb ...........................

Lead aceta te , w hite crys., bbl., lb . 
Lead arsenate, powd., bag, lb . —
Lime, chem., bulk, to n ....................
L itharge, pwd., csk., lb ...................
Lithopnone, bags, lb .........................
M agnesium  carb., tech., bags, l b . .

C urren t Price

SO. 07 M 0 .  OS 
2 .23  -  2 .48 
8 .43  -  8 .68

10.25 -1 0 .5 0
10G.00-111.00 

.20 -  .23

. 10$ -  

.90 

.08 

.06$- 
1.05 -  

.05 -  .05$
18.50 -2 0 .0 0  

. 103-  .12 

.07$- .08$
13.00 - ...........
10.50 - .........

. 5 4 -  .56

.3 9 1 -.........
nom ............

.11
1.00

.08$

.003

L ast M onth

.101-. 

.09 - .  
5 .98  - .

.2 9 $ -.........

.03$- .04

.0 3 J-  .04

1.15 -  1.40 
1.60 -  1.70 

.02*- .03

.02 -  .023 

.16 » . . .  

.04*-.

.09 -  
1.40 - .

.12

.11$-...

.13 - . . .  

.03* - .03$ 

.17 -  .18 
52.50 -5 7 .5 0  
79.00 -8 1 .0 0  

.08$ - .10 

.03$ - .04

2.00  -  2
43.00 - . .  

.30 -
1.90 - . .  

.06$- 

.043-
19.00 -24 
20.50 -25

.07$- 

.05 -  

.043- 
1.75 

.051- 
1.84 -  1

18.00 -19  
.10  -

4 . '4 5 -  4 
.3 4 * - ..  
.22  -  

1 . 8 0 - 2  
.07 -  
.05$- 
.09 -  
.16 -  
.95 -  
.12$-

.06

.87

.00
,16$
,70

'.23
.00

!ôè‘

.07 - .  

.06$-. 

.07$-. 

.11  -  

.08$- 
8 .50  - .  

.06$ -. 

.036- 

.06*-

.12

. 11

.04

.06$

SO.07 § -SO.08 
2.23 -  2 .48 
8.43 -  8.68

10.25 -10 .50
106.00-111.00 

.20 -  .23 

.10$- .11 

.90 -  1.00 

.08 -  

.06$- 
1.05 - ,

.05 -
18.50 - ,

. 103-  

.07$-
13.00 - .
16.50 - .

.54 -  

.39$-. 
nom. .

L ast Y ear

.08$

.063

".05i

.12

.08$

.56

. 101-  

.09 -  
5 .98  -

.2 9 $ -......... .

.03$ - .04

.033- .04

1.15 -  1.40
1.C0 -  1.70 

.023- 

.02  -  

.16 -  

.04$-

.09 -  
1.40 - .

.03

.023

.12

.1 1$-.... 

.13  - . . . .  

.03 -  .03$

. 1 7 -  .18
52.50  -5 7 .5 0
•9 .OO - 81.00 

.08*- .10 

.03$- .04

43

4 .

0 0 - 2  
00 - . .  
30 -  
90 
06$— 
043- 
00 -24 
50 -25 
,07$- 
05 -
043-
75
05$- 
84 -  1 
00 -19 
10  -  
6 0 - 4  
34*-.. 
22  -  
£ 0 - 2  
07 - . .  
05$- 
09 - . .  
16 -  
95 -  1 
12$-..

.10
‘.32

*.06J
.05
.50
.00
.08
.06
.05$

!c è ’
.87
.00
.16$
.85

061

.07 -  

.06$- 

.07$- 

.11  -  

.08$-
8 .5 0 - ..............

.06$ .........

.036- .04

.0 6 J-  .06$

.12

.11

SO.053-50.06* 
2 .23  -  2 .48  
8 .43  -  8 .68

10.25 -1 0 .5 0
106.00-111.00  

.20  -  .23

.10$- 

.70 -  

.07 -  

.06$- 
1.05 - .

.05 -
18.50 -20 .00" 

.103 - .12 

.07$- .08$
13.00 - ...........
16.50 - ...........

.40 -  .45

.2 7 1 -...........
2 .35  - ...........

.11 

.75 

.07$ 
• 06J

:ó5*

. 101-  

.07 -
4 .54  -

.2 6 $ -...........

.03$- .04

.033- .04

1.15 -  1.40
30 

.0 2  -  

.0 2  -  

.15$- 

.04$-.

.08 -  
1.40

1.55
.03
.023
.16

.12

.10 $.10$- 
.10 - .
.03 -  .03$
.153 - .16 

52.50 -5 7 .5 0  
79 .00  -8 1 .0 0  

.07 -  .08

.03$ - .04

2 .0 0  «
48.00  ■ 

.30 •
1.65 ■ 

.063- 

.05 ■
21.50  ■
23.00  ■ 

.07$ 

.05 ■ 

.04 ’-
1 .75  • 

.05$-
1.67 •

15.00 - 
.10  ■

4 .2 5  ■ 
.22  • 
.22  *

1.80  • 
.061- 
.053- 
.09 
. 12$ 
.95 
.12$

- 2 .1 0  
•51.00
* .32

•* * .07*
• .06 
-24.50 
-25.00 
- .08 
■ .06
• .05$

•“ !Ó6*
• 1.70 
•16.00
• .16 
• 4 .50

■‘ ".23  
■ 2 .0 0

[-■“.ôè*
“ !i4‘
1.00

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

.0 6 $ -...........

.0 7 3 5 -.........

. 1 0 -  .11 

. 1 0 -  . 10$
8 .50 - ...........

.0 6 * -...........

.04 -  .04$

.06 -  .06*

The accom panying prices refer to round 
lots in the New York market. Where 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 August 12

C urrent Price Last M onth L ast Y ear

.29 - ........... .29 - ........... .31 - ............

.30 - ........... .30 - ........... .32 - . . .

.30 - ........... .30 - ........... .33 - ...........
Nickel salt, double, bbl., l b ...........
Orange m ineral, csk., lb ..................

. 1 3 -  .13$ 

.1 0 1 - ...........
. 1 3 -  .13$ 
.1 0 * -............

. 1 3 -  .13$

.1 0 3 -............

.40 -  .42 

. 1 8 -  .25 

.08{- .09

.06$ - .07 

.0 9 3 - ..•

.40 -  .42 

. 1 8 -  .25 

.0 8 ¡-  .09

.06$- .07 

. 1 0 -  .12 

.07 -  .073

.5 3 $ -...........

.05$- .06 

.18$- .19 

. 1 5 -  .16 

.05 -  .06 
1.00 -  1.05 

23.00 - ...........

.40 -  .42 

. 1 8 -  .25 

.0 8 ¡-  .09

.06$ - .07 

. 1 0 -  .12 

.07 -  .073

. 535—...........

.05$- .06 

.18$- .19 

. 1 5 -  .16 

.05 -  .06 
1 .00  -  1.05 

23 .00 - ...........

Potassium  bichrom ate, casks, lb . . 
Carbonate, 80-85% , calc, csk.,

H ydroxide(c’stic  potash) dr., lb. .07 -  .071
.5 3 $ -............
.05$ - .06 
.18$- .19 
. 1 4 -  .15 
.05 -  .05* 

1 .00  -  1.05 
13.00 -1 5 .0 0

1.05 - ............

N itrate, bbl., l b .............................

Prussiate, yellow, casks, l b .........
Sal ammoniac, white, casks, lb . . .

Soda ash, light, 58% , bags, con-
1.05 - ........... 1.05 - ...........
1.10 - ....... 1.10 - ........... 1 .10 - ............

2 .30  -  3 .0 0  
.04 -  .05* 

1 .70  -  2 .0 0  
.061 - .07

15.00 -1 0 .0 0  
.03* - .04 
.0 6 * - .06$ 
. 1 4 -  .15 
.07$ - .08

2 .4 0  -  2 .50  
2 .20  -  3 .2 0
1.45 - ............

.063 - .07
2 .10  - ............

.09$ - .10 

.80 -  .85 

.023- .03 

.02* - .02$
18.00 - ............

Soda, caustic, 76% , solid, drums,
2 .30  -  3 .00  

.04 -  .05 
1.70 -  2.00 

.0 6 Ï-  .07 
16.00 -1 7 .0 0  

.03 -  .04 

.063- .06$ 

. 1 4 -  .15 

.07 -  .08 
2 .40  -  2 .50  
2 .35  -  2 .40
1.45 - ...........

.063- .07 
2.25  - ............

2 .3 0  -  3 .00  
.04 -  .05 

1 .70  -  2 .00  
.0 0 J-  .07 

15.00 -1 0 .0 0  
.03 -  .04 
.063- .06$ 
. 1 4 -  .15 
.07 -  .08 

2 .4 0  -  2 .5 0  
2 .3 5  -  2 .40
1 .45 - ............

.063- .07 
2 .2 5  - ............

A cetate, works, bbl., lb ...............

B isulphite, bbl., lb ........................
Chlorate, kegs, lb .........................
Cyanide, cases, dom., lb .............
Fluoride, bbl., l b ...........................

M etasilicate, bbl., cw t................

Phosphate, tribasic, bags, lb . . .
.10$ - .11 
.80 -  .85 
.02*- .03$ 
.02*- .023 

16.00 - ...........

.10$- .11 

.80 -  .85 

.02*- .03 

.02*- .02$ 
16.00 - ............

Silicate (40° dr.) wks., cw t........
Sulphide, fused, 60-62% , dr., lb.
Sulphite, crys., bbl., lb ................

Sulphur, crudo a t  mine, bulk, ton.
.03 -  .04 
.07 -  .08 

1.60 -  3 .00  
.51 - ...........

.03 -  .04 

.07 -  .08 
1.60  -  3 .0 0  

.51 - ...........

.03 -  .04 

.07 -  .07$ 
1.60 -  3 .0 0  

.52 - ...........

Dioxide, cyl., lb .............................

.3 9 $ -........... .4 1 $ -........... .38  - ...........
Zinc, chloride, gran., bbl., lb ......... .05 -  .06 

.14 -  .15 

.33 -  .35 

.0 8 * -...........

.05 -  .06 

.14 -  .15 

.33 -  .35 

.OS*-...........

.05 -  .06 

. 1 4 -  .15 

.33 -  .35 

.0 6 $ -............
Cyanide, dr., lb .............................
D ust, bbl., l b .................................
Zinc oxide, lead free, bag., l b . . . .0 6 3 -........... .0 6 3 -........... .0 6 3 - ............

.0 6 * -........... .0 6 3 -........... .0 6 * - ............
2 .75  -  3 .003.05  -  3 .25 2 .75  -  3 .00

O I L S  A N D  F A T S

C urren t Price L ast M onth L ast Y ear

$ 0 .11$-S0.12 
.25  - ...........

SO.11$-50.12
.25  - ...........

$ 0 .0 8 * -$ 0 .10 
.22 - ............

.0 2 * -............

Chinawood oil, bbl., lb ....................
Coconut oil, Ceylon, tank , N . Y., 

l b .................................................... .0 2 * -........... .0 3 * -...........
Corn oil crude, tanks (f. 0. b. miil), 

lb ........................................................ .05 - ........... .0 5 $ - ........... .05  - ............
Cottonseed oil, crudo (f. 0. b . mill),

.0 4 3 -........... .0 5 1 -........... .0 4 $ - ............
Linseed oil, raw car lots, bbl., l b . . 
Palm , casks, lb ...................... . ...........

.0 8 8 -........... .0 9 4 -........... .0 8 7 -............

.03}—........... .04 i - .......... .0 3 3 -............

.0 5 $ -............ .0 5 $ -........... .0 5 * -............
Rapeseed oil, refined, bbl., ga l----
Soya bean, tank , lb ...........................
Sulphur (olive foots), bbl., l b . . . .  
Cod, N ew foundland, bbl., g a l . . . .  
M enhaden, ligh t pressed, bbl., lb . 

Crude, tanks (f. 0. b. factory), 
g a l ..................................................

1.10 - ....... 1.05 - ............ .81 - ............
.0 4 $ - ........... .0 4 * - ........... .0 4 * - ............
. 0 8 f - ........... .09 - ............ .0 6 * - ............

.32 - ............
.0 6 7 - ........... .0 7 1 - ........... .0 5 6 -............

.35 . . . . . . .

.0 3 1 - ...........
.33 - ........... .24  - ............
.04  - ........... .04  - ............

.0 5 * - ........... .00  - ........... .0 5 ? - ............
Oleo oil, No. 1 ............................. ..
Red oil, distilled, d.p. bbl., l b . . . .  
Tallow  extra, loose, l b .......... ..

.0 6 * - ............ .0 6 * -............ .0 6 * - ............

.0 6 4 -........... .0 6 $ - ............ .0 7 * -............

.0 3 f - ........... .0 4 * -............ .0 4 $ -............
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Chem. & Mei.'s Weighted Price Indexes
O I L S  A N D  F A T S
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A L L  C O M M O D I T I E S

BUREAU OF LABOR STATISTICS
I

I

1 7 0 0  >
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1 9 4 0 7 1 9 3 9

lan. Feb. Mar. Apr May June July Aug. Sept. Oct. Nov. Dec.

N O N - F E R R O U S  M E T A L S

ENGINEERING AND MINING JOURNAL INDEXES

— ^ - 1 9
1 9 3 9

-------------- --------------- -------------- --------------

V
1 9 3 8 *

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-n&pthol, crude bbl., lb ___
A lpha-naphthylam ine, bbl., l b . . .
Aniline oil, drum s, extra, l b .........
Aniline, salts, bbl.. l b .....................
Benzaldebvde. U .S.P.. dr., lb . . .
Benzidine base, bbl., l b .   ...........
Benzoic acid, U .S.P., kps., lb -----
Benzyl chloride, tech., d r., lb . . . 
Benzol, 90% , tankB. works, c a l ..  
B eta-nap tho l, tech., drum s, l b . ..
Cresol, U .S.P., d r , l b ....................
Cresvlic acid. dr.. wks., g a l .........
D iethylaniline, dr., lb .....................
D initrophenol. bbl., l b . . . . . .  .
D initrotoluol, bbl., l b . . ..............
Dip oil, 15%, dr., p a l .....................
D iplienylam ine, bbl., l b ................
H-acid, bbl., l b .................................
N aphthalene, flake, bbl., lb .........
N itrobenzene, dr., lb ......................
Para-nitraniline, bbl., l b ................
Phenol, U .S.P., drum s lb ...............
Picric acid, bbl., l b ..........................
Pyrid ine, d r., g a l ..............................
Resorcinol, tech., kecs, lb .............
Salicylic acid, tech., bbl., lb .........
S olvent nap tha , w.w., tanks, gal.
T o lid ine, bbl., l b ..............................
Toluol, drum s, works, gal .........
X ylol, com, tanks, g a l....................

Current Price

SO.62 -SO.55 
.32 -  .34
.15 -  .16
.22 -  .24
.S5 -  .95
.70 -  .75
.54 -  .50
.23 -  .25
.15 - ..........
.23 -  .24
.09$- .10
.58 -  .60
.40 -  .45
.23 -  .25
. 15$- ,10
.23 -  .25
.25 -  .27
.45 -  .50
.07 -  .071
.08 -  .09
.47 -  .49
.13 - ..........
.35 -  .40

1.70 -  1.80 
.75 -  .80
.33 -  ,40
.27 - ..........
.86 -  .88
.30 - ..........
.26 - ..........

Last Monti)

SO.52 -SO.55 
.32 -  .34
.15 -  .16
.22 -  .24
.85 -  .95
.70 -  .75
.54 -  .56
.23 -  .25
.16 -  .18
.23 -  .24
.091- JO 
.58 -  .60
.40 -  .45
.23 -  .25
.15$- .16
.23 -  .25
.32 -  .36
.45 -  .55
.06J- .07 
.08 -  .09
.47 -  .49
.13 - ........
.35 -  .40

1.70 -  1.80
.75 -  .80
.33 -  .40
.27 - ........
-S6 -  .88
.30 - ........
.27 - ........

l.ast Year

SO.52 -$0.55  
.32 -  .34
. 1 5 -  .16
.22 -  .24
.85 -  .95
.70 -  .75
.54 -  . 56
.23 -  .25
.16 -  .18
.23 -  .24
. 1 0 -  .11 
.69 -  .71
.40 -  .45
.23 -  .25
.15 -  .16
.23 -  .25
.32 -  .36
.50 -  .55
.05Î- .06
.08 -  .09
.47 -  .49
.14$-.......
.35 -  .40

1.55 -  1.60
.75 -  .80
.33 -  .40
,26 - ..........
.86 -  .88
.27 - ..........
.26 - ..........

B arytes, prd., white, bbl.. t o n . . .
Casein, tech., bbl., l b .....................
China clay, dom., f.o.b. mine, ton 
D ry colors 

Carbon pas, black (wka.1, l b . . .
Prussian blue, bbl., lb .................
U ltram arine blue, bbl., lb ..........
Chrome preen, bbl.. lb . . . . . . . .
Carm ine red. tins, lb ....................
Para tonei, lb .................................
Vermilion. English, bbl., lb . . .  . 
Chrome yellow. C P., bbl., l b . . 

Keldepar, No. 1 (f.o.b. N .C .), ton 
G raphite. Ceylon, lump, bbl., l b . .
Gum copal Conpo, bags, lb ............

M anila, baps, lb .............................
D am ar, B atavia, rases, l b ..........
Kauri, cases, lb .  ....................

Kieselpuhr (f.o.b. N .Y .), to n .........
M agnesite, calc, to n  ...........
Pumice stone, lum p, bbl., lb .........

Im ported, cahks, l b ......................
Rosin. H „ 100 lb ...............................
Turpentine, g a l..................................
Shellac, orange, Gne, baps, lb ........

Bleached, bonedry, bags, l b . . . .
T . N . Bags, l b . . .   ......................

Soapstone (Y.o.b. V t.). baps. t o n . . 
Talc. 200 mesh (f.o.b. Y t.), t o n . . .

300 mesh (f.o.D. O a.), to n ..........
225 mesli (f.o.b. N .V .), ton . . . .

Current Price

$22.CO-S2Ö.00 
.11$- .13

8.00  - 20.00

.028- 

.36 - 

. 1 1  -  

. 2 1 $-
4.85 - 

.75 - 
nom., 
.14$-

6.50 - 
.06 - 
.08 - 
.09 - 
.10  -  
.18 -

50.00 -
50.00 - 

.05 - 

.03 -
2.22  -  

• 33J- 
.26 - 
.25 - 
.14 -

10.00  -
8 .00  -

7.50 -
13.75 -

.30

.37

.26

.30
5.00

.80

.15$
7.50

.06$

.30

.15

.22

.60
55.00

.07

.04

12.00
8.50

10.00

Last Month

S22.00-S25.00 
.12 - 13

S .00 -20.00

.028- .30

.36 -  .37

.11 -  .26

.028- .30 
4.85 -  5.00

.75 -  .80
nom ...........
.14$- .15$

6.50 ------
.06

7.50
.06$
.30
.14
.20
.60

.09 

.10  

.18
50.00 -55.00
50.00 - ........

.05 -  .08

.03 -  .04

.32*-..........

.26 - ..........

.25 - ..........
•13$-..........

10 .00  - 12 .00  
8.00 -  8.50 
7.50 -10.00  

13.75 - ..........

Last Year

S22.00-S25.00 
. 0 9 -  .11

8.00  - 20.00

02*- 
.36 - 
.10  - 
. 21  - 

4.00 - 
.75 - 

1.57 - 
.14J- 

6.50 - 
.06 - 
.06 - 
.09 - 
.08 - 
.18$-

50.00 -
50.00 - 

.05 - 

.03 -

- .30
• .37
- .26
• .27
■ 4.40

.80
• 1 . 58
■ .15$
• 7.50
■ .06$
■ .30
■ .14
• .24
• .60 
•55.00

■’ ‘ !07* 
• .04

.30 - ..........

.19 - ..........

.18 - ...........

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

10 .0 0  - 12 .0 0  
8.00 -  8.50 
7.50 -11.00  

13.75 - ..........

S e m e t - S o l v e y  C o . ,  N ew  York, h as a c 
quired control of the W ilp u tte Coke Oven 
Corp. L ouis W ilputte and h is sta ff w ill 
be associa ted  w ith  the purchasing com pany.

T h e  M e d a r t  Co., St. L ouis, h a s pur
chased  the entire wood pulley stock  of 
the R eeves P u lley  Co. w hich  discontinued  
the m anufacture o f w ood sp lit pu lleys as  
of Ju ly  1.

P i t t s b u r g h  I S q u i t a b l e  M e t e r  Co., P it t s 
burgh, and its subsid iary the M erco N ord
strom  V alve Co., are serv in g  their m id
w est custom ers w ith  com pletely  equipped  
field serv ice trucks op erating out o f Chi
ca g o  and Tulsa.

A m e r i c a n  A s p h a l t  P a i n t  Co., Chicago, 
and the M a r i e t t a  P a i n t  a n d  C o l o r  Co.. 
M arietta. Ohio, have been consolidated  
under the nam e of the A m e r i c a n - M a r i e t t a  
Co.

Industrial Notes

B a k e l i t e  C o r p .  and H a l o  w a x  C o r p . ,  
'New York, h a v e  m oved their offices from  
247 P ark  A ve. to 30 E a s t 42d St.

G l o b e  S t e e l  T u b e s  C o., M ilw aukee, has  
appointed N ea l E. B oeckler a ss ista n t m an
ager o f sa le s  a t  S t. L o u is ; G ilbert H. 
ICrohn, sa le s agen t a t  C h icago; and C lar
ence A. Schroeder, m anager of sa le s  a t  
M ilwaukee.

A u d u b o n  W i r e  C l o t h  C o r p . ,  P h ila d e l
phia, h as appointed II. W . P aret, Jr., 
iBessem er B ldg., ‘P ittsb u rgh , as sales* repre
sen ta tive  in w estern  P en nsy lvan ia , eastern  
Ohio, and W est V irgin ia.

M a n n i n g ,  M a x w e l l  &  M o o r e ,  I n c . ,  
Bridgeport, Conn., h as changed the nam e  
of its A shcroft A m erican g a u ge d iv ision  to 
A shcroft g a u ge division.

A n s b a c h e r - S i e g l e  C o r p . ,  R o s e b a n k ,  S .  I . .

N. Y., h as opened an office a t 820 South  
C linton St., C hicago w ith  H. M. C otey in 
charge.

T h e  S t r o o c k .  &  W i t t e n b e r g  C o r p . ,  N ew  
York, has appointed J. A . Burns' a s its 
sa le s  rep resen tative in the P ittsburgh  d is
trict w ith  headquarters in the V andergrift 
Bldg.

P e n n s y l v a n i a  S a l t  M fg. Co., P h ila 
delphia, has appointed  H . M. E llsw ort’i 
ad vertisin g  m anager to succeed  M iss I. ,T. 
D ennery w ho resigned  on Ju ly  1.

T h e  Z i a l i t e  C o r p . ,  Mt. Vernon, N. Y., 
has m oved to W orcester, M ass., to take  
better advan tage o f the serv ices o f its  
technical d irector, Dr. E rnest D. W ilson  
w ho w a i recently  appointed head of the 
d epartm ent o f chem ical engineering and 
chem istry  a t W orcester P o lytech n ic  In sti
tute.
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1. Breaker Bars break up the material with short, powerful blows.

2. The crushers combine cutting and crushing action and distribute the material for final grinding.

3. Selected types of fast flying hammers are used solely for final grinding and reduction to size.

4. Dual Screens increase screen capacity to 70 per cent of the grinding area.

Prater Dual Screen Triple Reduction Grinders 

are impact grinders— but impact grinders of an 

entirely different type.

The material is fed from the side through three 

successive stages of breaking, crushing or cut

ting, and final grinding to size. The instant the

material is ground to size the screen area is avail

able to sift it out. The result is greater capacity, 

closer control of grain size, and lower power cost 

— the guaranteed basis on which every Prater 

Processing Unit is installed. The dual screen mill 

is only one of the many types of grinders that 

Prater builds.

PRATER PULVERIZER COMPANY
1 8 0 1  S O U T H  5 5 T H  A V E N U E ,  C H I C A G O . I L L .

P R O C E S S I N G  E Q U I P M E N T
Eastern Representatives:
BRO W N & SITES C O M P A N Y
30 C H U R C H  STREET, N E W  Y O R K  C IT Y
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PRATER DUAL SCREEN 
TRIPLE REDUCTION GRINDERS



PROPOSED WORK

A sbestos Products P lan t— Philip  Carey Co., 
L td ., Lennoxvllle, Que, Can., m anufacturer  
of asbestos and asphalt products, plans 
to  construct an addition  to it s  p lant. E s t i
m ated cost $50,000.

C ellucotton Products P la n t— Canadian Cellu- 
cotton Products, L td ., N iagara F a lls , Ont., 
Can., plans to construct an addition to its  
plant. E stim ated  cost $50,000.

Cellulose P la n t— Gordon Fox Products, L td., 
W allaceburg, Ont., Can., p lans to construct 
a p lant for the m anufacture of p lastic  
cellu lose coatings, e tc . E stim ated  cost 
$40,000.

Cement P lant— U niversal A tlas Cement Co., 
135 E ast 42nd S t., N ew  York, N. Y ., plans 
to  construct additions to its  p lant a t Hud
son, N. Y. E stim ated  cost w ill exceed  
$100,000.

Chem ical P la n t—Beauharnois Pow er Co., 
L td ., 107 Craig S t., W ., M ontreal. Que., 
Can., has purchased a s ite  a t  Beauharnois, 
Que., and plans to construct a chem ical 
p lant. E stim ated  cost $250,000.

C hem ical P lan t— Dominion T ar & Chem ical 
Co., 14 M orse S t., Toronto. Ont., Can., 
plans to construct an addition to its  
plant. W . E. K inney, Canada Cement 
B ld g ., M ontreal, Que., Engr. E stim ated  
cost $ GO,000.

Chem ical P lan t— R efining Co., Inc., 30-30 
Northern B lvd ., Long Island C ity, N. Y ., 
and N ew  M exico, has purchased a s ite  on 
N orth Tryon S t., C harlotte, N. C., and 
w ill construct a build ing to be used as a 
research laboratory and dem onstration plant 
for i t s  vege tab le  oil processes. B. II. 
Thurman, address above, Pres. J. N . Pease  
& Co., Johnston B ld g ., C harlotte, N . C., 
A rcht.

C hem ical P lan t— Stevens Chem ical Products 
Co., L td ., 11. W . Brown, Gen. M gr., 790 
C oxwell S t., Toronto, Ont., Can., p lans to 
construct a p lant for th e m anufacture of 
ch em icals, compounds, etc . E stim ated  cost  
$50,000.

C hem ical R esearch B uild ing— Sherw in-W il
liam s Co., paint m anufacturers, E ast 115th  
St. and South C ottage Grove A ve., Chicago, 
111., w ill soon receive bids for a 1 story, 
100x300 f t . chem ical research build ing a t  
Calum et, 111.

Crude Oil Refinery— M anville Crude Oil Co., 
M anville, W yo., contem plates the construc
tion o f a refinery a t Fort P ierre, S. D. 
E stim ated  cost $50,000.

Cyanamid P la n t— North A m erican Cyanamid, 
L td ., Fourth S t., N iagara F a lls , Ont., Can., 
w ill soon receive bids for the construction  
of a p lant in Stam ford T w p., N iagara F alls. 
E stim ated  cost $3,000,000.

P a te n t M edicine P lan t— Carter Products, 
In c ., 52 Park PL, N ew  York, N . Y ., is  
h aving plans prepared by A lbert Kahn, Inc ., 
A rch t., N ew  C enter B ld g ., D etroit, M ich., 
for a 1 story  p lant a t  New’ Brunsw ick, 
N . J . E stim ated  cost $500,000.

P lant— Southern A lk a li Corp., c /o  O. N. 
Stevens, V ice  P res., Corpus Christi, T ex ., 
plans to en large it s  p lant a t  Corpus 
Christi.

■Current Projects .   Cumulative 1940-------»
Proposed Proposed

Work Contracts Work Contracts
New England...................... $350,000 S280.000 $788,000
Middle Atlantic.................. $000,000 180,000 8,850,000 7,720,000
South.................................... 40.000 40,000 12,455,000 32,685,000
Middle W est....................... 40,000 25,2X5,000 7,190,000 3,8S0,000
West of Mississippi............ 3,240,000 140,000 24,255,000 16,296,000
Far West............................. 290,000 4,990,000 2,148,000
Canada................................. 405,000 25,605,000 1,160,000

Total............................ S8,515,000 526.710,000 $83,625,000 $64,677,000

R ecyclin g  P lan t— D avis & Co., Inc ., N . Y. 
H an sell, P res., 1322 C om m erce B ld g ., 
H ouston, T ex ., p lans to construct a re 
cyclin g , repressuring and absorption plant 
in the IUncon Field  o f Starr Co. in the 
v ic in ity  of Rio Grande, T ex . E stim ated  
cost $650 000.

R efinery—D avis & Co., In c ., N . V. H an sell, 
P res., 1322 Commerce B ld g ., Houston, 
T ex ., and Brow'nsville, T ex ., plans to 
construct a refinery and byproducts p lant 
at B row n sville  to have a capacity of 1500 
bL-1. d a ily  o f  gaso lin e, lu b ricatin g oil, fu el 
oils, etc . E stim ated  cost $2,500,000.

Soda A sh P la n t— Brunner-Mond Co., C. K. 
M acFetridge, Gen. M gr., A m hertsburg, Ont., 
Can., is  having p lans prepared for a 1 
story. 50x100 f t . addition to it s  plant. 
Special equipm ent w ill be in sta lled . E s t i
m ated cost $15,000.

Sulphuric A cid P lan t— D om inion Government, 
O ttaw a, Ont., Can., p lans to construct a 
p lant for th e m anufacture of sulphuric acid. 
N ichols Chem ical Co., L td ., 1111 Beaver  
H a ll H ill, M ontreal, Que., Engr. E s t i
m ated cost $1,000,000.

Tar P la n t— N orthern T ar & C hem ical Co., 
L td ., c /o  Donald A. Thom pson, 42 Lans- 
downe S t ., W innipeg, M an., Can., p lans to 
construct a p lant a t P ort A rthur, Ont. 
E stim ated  cost $50,000.

CONTRACTS AW ARDED

A cetone Refinery— V egetab le Oil Products
Co., 410 South Avalon B lvd ., W ilm ington, 
C alif., has awarded the contract for a 
refinery to A ssociated P ip ing  & E ngineer
ing Co., 2332 E ast 3Sth S t., Los A ngeles. 
E stim ated  cost $40,000.

Carbide P lan t— Pacific Carbide & A lloys Co., 
N ortli Columbia Blvd. a t H u rst S t ., Port
land, Ore., has aw arded th e  con tract for a 
carbide p lant to L. II. Hoffm an Co., 715 
SW  Columbia B ld g ., Portland. E s t i
m ated cost $250,000._

Cement P lan t— Lone Star Cement Co., Santa  
F e B ld g ., D allas, T ex ., has awarded the 
contract for a cem ent m anufacturing plant 
a t  H ouston, T ex ., to T ellepson C onstruc
tion  Co., 3900 Clay S t., H ouston. E s t i
m ated cost $40,000.

C hem ical P lan t— A ridye Corp., Fair Law n, 
N . J ., has aw arded the con tract for a 
chem ical m anufacturing plant a t  Rock 
I l i l l ,  S. C., to Rock H ill  Lumber Co.,. 
Rock H ill, S. C. E stim ated  cost $40,000.

C hem ical P lan t— E. I. du Pont de Nem ours 
& Co., N ation a l Am monia D ivision , 1530 
E a st H ancock S t., D etroit, M ich., has  
awarded the contract for a lteration s to its  
ch em ical p lant, a lso  w arehouse and office 
b uild ing, to  R eisdorf & Brew er, 28 Rhode 
Island  A ve., H ighland Park, M ich. E s t i
m ated cost $40,000.

Chem ical P la n t— M onsanto Chem ical Co., 
W orcester S t., Indian Orchard, M ass., has  
aw arded the contract for a p lant for th e  
m anufacture o f resinox phenolic p lastic  
m oulding m ateria ls to J. R. Roy & Sons, 21 
S ilver S t., Springfield, M ass. E stim ated  
cost $250,000.

G lass Factory— Scientific G lass Co., 49 A ck
erman S t., Bloomfield, N . J ., has awarded

the contract for a 2 story, 60x80 f t . 
factory  to Becker Construction Co., 361 
Grove S t., N ew ark, N. J . E stim ated  cost 
$50,000.

Laboratory— Baldw in  Laboratories, Saeger- 
tow n, P a ., has awarded the contract for 
a 1 Btory, 55x150 f t .  laboratory a t Frank
lin, P a ., to G. F. Holobar, Cochranton, 
Pa. E stim ated  cost $40,000.

Laboratory— Berst-Forster-D ixfield  Co., P la tts-  
burg, N . Y ., has aw arded the contract for 
a laboratory to W right & Norrison, B urling
ton, V t. E stim ated  cost $50,000 plus.

M ineral Oil Refinery— R oyal M anufacturing  
Co., 19 N orth F irst A v ., Duquesne, P a ., w ill 
a lter  it s  m ineral o il refinery a t  W arren, 
P a ., including laboratory, barrel and 
burner houses, etc. W ork w ill be done 
w ith  own forces.

Oil Refinery— Phoenix R efining Co., c /o  R ay
mond R u ssell, 4527 Som m erset S t., San 
A ntonio, T ex ., w ill construct a gaso lin e  re- 
finerv in the Long Lake Field  a t  Cayuga 
near P a lestin e , T ex. W ork w ill be done 
bv day labor and subcontracts. E stim ated  
cost $100,000.

Paper M ill— A lliance Paper M ills, L td., 
Georgetown, Ont., Can., has awarded the  
contract for an addition to it s  m ill to 
Dunker Construction Co., L td ., 251 K ing  
S t., W . K itchener, Ont. E stim ated  cost  
$45,000.

Petroleum  D evelopm ent— G ulf R efining Co., 
G ulf B ld g ., P ittsburgh . P a ., has awarded  
the contract for developing petroleum  pro
ducing area in O ttaw a Co., M ich., to 
Robert W . A tha, Mt. P leasan t, Mich. 
E stim ated  cost w ill exceed $25,000.

P la n t— Canadian Ind u stries, L td ., 1135 Beaver  
H all H ill, M ontreal, Que., Can., m anu
factu rer of fertilizers, p aints, varnishes, 
e tc ., has aw arded th e contract for a p lant 
at S liaw in igan  F a lls , Que., to  Fraser-Brace  
E ngineering Co., L td ., 107 Craig S t., W ., 
M ontreal. E stim ated  cost $150,000.

S a lt M anufacturing P la n t— Neepaw?a Salt, 
L td ., Neepaw’a, M an., Can., has aw’arded  
th e con tract for a p lant con sistin g  of s ix  
build ings to C arter-H alls-A ldinger, L td., 
R oyal Bank B ld g ., W innipeg. E stim ated  
cost $300,000.

Soybean P la n t— Old Forts M ills, Inc ., M illing  
Co., P . Turner, P res ., N orth Grand and 
George S ts ., Marion, O., w ill rebuild its
soybean processing p lan t recen tly  dam aged  
by fire, by day labor. E stim ated  cost in 
cluding equipm ent $150,000.

Soap Factory— Oxford Soap Co., c /o  Buck & 
Buck, E n grs., 650 Main S t., H artford, Conn., 
has aw arded the contract for a 3 story,
74x115 f t .  soap factory  and a 1 story,
120x150 f t . w arehouse a t  M anchester, Conn., 
to B artlett-B rain ard  Co., 16 Van D yke A ve., 
H artford . E stim ated  cost $100,000.

Sm okeless Pow der P la n t— U. S. W ar D epart
m ent, W ashington , D. C., w ill construct a 
sm okeless powder p lan t to  have a d a ily  
cap acity  o f 200,000 lb ., a t  Jeffersonville, 
Ind. W ork w ill be done by sep arate con
tracts  under supervision  o f  E. I. du
Pont de Nem ours & Co., Du Pont B ld g., 
W ilm ington, D el. E stim ated  cost $25,000,000.
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