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T O D A Y  m o r e  t h a n  e v e r , s u c c e s s f u l  
a d v ertis in g  d ep en d s on  carefu l se le c t io n  

o f  m ed ia .

T o ju d g e  a p u b lic a t io n ’s w o rth  w ith o u t  
k n o w in g  ex a c tly  th e  n a tu r e  a n d  e x te n t  o f  
i t s  c ir c u la t io n , is  as u n b u s in e s s lik e  and  
w a ste fu l as b u y in g  coa l w ith o u t  a sta n d a rd  
o f  w e ig h t.

F o r a n y  p u b lic a tio n  . . . n e w sp a p e r , fa rm  p a p e r , 
b u s in e ss  p a p e r , m a g a z in e  . . . th e  t r u e  m e a s u re  o f  
a d v e rtis in g  v a lu e  is N E T  PA ID  C IR C U L A T IO N . How  
m u c h  is  th e re ?  W h ere  is i t?  H ow w as i t  o b ta in e d ?  
A .B.C . r e p o r ts  a n sw e r th e s e  q u e s t io n s  c o m p le te ly . 
T h ey  give verified  in fo rm a t io n  o n  th e  q u a n t i ty ,  a n d  
a n  im p o r ta n t  in d ex  o f  th e  q u a li ty  o f  c irc u la t io n .

A lw ays m a k e  A .B .C . r e p o r ts  y o u r s t a r t in g  p o in t 
in  b u y in g  a d v e rtis in g  sp ace . I f  you  do  n o t  have 
th e  la t e s t  A .B .C . re p o r t  o n  a n y  p u b lic a tio n  in  
w h ich  yo u  m a y  b e  in te re s te d ,  a sk  fo r i t .  D e m a n d  i t .  
S tu d y  i t .  T h e n ,  ju d g e  so u n d ly  how  th e  c irc u la tio n  
fits  in  w ith  y o u r  sa le s  p ro g ra m .

O u r A .B .C . r e p o r t  is  read y  fo r a ll a d v e rtise rs . Ask 
fo r i t  today ,'
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Activated Alumina dryers control the 
moisture content of controlled atmos
phere which guards the quality of steel 
produced a t the Vandcrgrift plant 
of Carnegic-IHinois Steel Corporation.

When steelmcn talk of controlled atmospheres in 
annealing furnaces to maintain bright, polished 
surfaces on modern steels, they mean controlled. 
Not only must they use a gas which does not harm 
the surface, but in addition they must get that gas 
dry and keep it dry.

The trick is turned, very simply, by using 
Activated Alumina. Illustrated above is the equip
ment used in a steel mill, typical of successful 
Activated Alumina equipment for controlling the 
moisture content of gases and liquids for all pur
poses. Installations like this are being used to 
reduce the moisture content of air to 0.0000008 
gram per liter, to remove as much as 600 lb. of 
water per hour, to handle such daily volumes as

7,000,000 cu. ft. of compressed gases, or 200,000 
gallons of liquid; operating pressures arc usually 
line pressures which go as high as 3500 psi. These 
dryers require at most only a few' minutes atten
tion each day, and can be wholly automatic.

Its effectiveness and its simplicity have estab
lished Activated Alumina as a standard means of 
controlling moisture content of gases and liquids 
in many industries. Another industrial application 
of Activated Alumina growing in importance is its 
use as a catalyst and as a catalyst carrier. YVc shall 
be glad to send you information about the material 
and its uses. A LU M IN U M  COM PANY OF 
AM ERICA (Sales Agent for: Aluminum Ore 
Company) 1911 Gulf Building, Pittsburgh, Pa.
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I m p r e s s i v e  as an industrial structure, this new 
research laboratory at W ishnick-Tum pcer’s 
Chicago plant is even more impressive as a 

symbol—for research is the cornerstone upon which 
many industries are building a new era of progress.

Here is concrete evidence of Wishnick-Tumpccr’s 
desire to cooperate in building the new era. I t  is 
Waco's aim to improve the standards of the mate
rials it produces—chemicals, oils, pigments and 
allied materials—and in so doing, to improve the 
standards of the products in which they are used.

Already Witco standards have helped to improve 
such products as automobile tires and other rubber 
articles, printing inks, paints, paper, cosmetics, oil, 
plastics, textiles and other processed goods.

The modern facilities of this laboratory, the high

calibre of the men engaged to work in it and their 
proven abilities in producing results through re
search—all give further promise of constant im
provement in Witco products, with subsequent profit 
and economy for those manufacturers who use them.

Perhaps your products or processes can benefit 
by the cooperation Witco can give you—through 
laboratory counsel in adapting materials to special 
purposes, or through better results with Witco high- 
quality products.

Complete, well tabulated infor
mation on products is valued by 
everyone w ho uses chem icals. 
Witco offers such information 
in this attractively bound book. 
H ow  m a n y  c o p ie s  c a n  y o u r  

company use?

N ew  Y o rk , 2 9 5  M adison  A ve n u e  • Boston, 
141 M ilk  S tree t * C h ica g o , T r ib u n e  To w e r. 
C le v e la n d , 616 S t. C la ir  A ve n u e , N . E . 
D a lla s , T e xas , 610 D a lla s  N a tio n a l Bank 
Bu ild in g  • W itco  A ff il ia te s : W itco  O il & 
G a s  C o m p an y • The P io neer A sp h a lt  Co. 
P a n h a n d le  C a rb o n  C o m p a n y  • H aro ld  
W ilso n  & W itco , Ltd ., Keysig n  H ouse, 4 29  
O x fo rd  S tree t, London, W . 1, En g la n d .

B U Y  D IR ECT AN D P R O F IT  D IR EC TLY
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141 W. JACKSON BLVD., CH ICAG O , U . S. A.

FURFURAL-FURFURYL ALCOHOL -  HYDROFURAMIDE 
v .  .  TETRAHYDROFÜRFURYL A L C O H O L . . .

W h e re  weeds are  n o t  w an ted  
F u rfu ra l  lends a h a n d

D ANDELIO NS are a problem to hom e lovers and gar
deners. D ig them  out, and up they com e again. H o w 

ever, the m odern m ethod ends this drudgery by applying a 
few drops of a liquid on  the plant— it soon dies. Furfural is 
an active agent in  this w eed eradicator.

Just as Furfural has solved these problems and m any others, 
it may be the solution to your particular problem. Let’s dis
cuss it— w e w ill gladly supply all available inform ation.

The Quaker Qals Company
T EC H N IC A L D IV ISIO N  1-12

Furfural has found equally effective em ploym ent in  other 
fields. As a selective solvent, it removes carbon-forming and  
sludge-forming products from lubricating oil stocks— and in  
the rosin industry it extracts color bodies from crude rosin to 
make it a more salable product.

Furfural is also used in  plastics. O ne o f the outstanding  
characteristics of these products is m oldability. In  the m anu
facture of abrasive w heels, Furfural acts as a solvent, plasti- 
cizer, and wetting agent for the resin incorporated w ith  the  
abrasive grains to produce a strong product.

FURFURAL
FURFURYL ALCOHOL 
TETRAHYDROFURFURYL 

ALCOHOL 
HYDROFURAMIDE
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The Two Latest A.C.S. Monographs 
THE RING INDEX

A List of Ring Systems Used in Organic Chemistry 

by Austin M. Patterson and  Leonard T. Capell
Data on organic ring systems and their systematic numbering had accumulated in connection with 
the indexing of Chemical Abstracts, and it was thought advisable to publish a catalog of these sys
tems. A joint committee of the American Chemical Society and the National Research Council 
entitled “ Committee on the Preparation and Publication of a List of Ring Systems Used in Organic 
Chemistry” was accordingly established in 1922. Rules for numbering ring systems were drawn up 
and submitted to this Committee and later to the Commission on the Reform of Organic Nomencla
ture, of the International Union of Pure and Applied Chemistry. After passing through several 
drafts, the Rules were finally approved provisionally by the International Commission. These Rules 
are reprinted as an appendix to this book. The Commission on Organic Nomenclature of the Inter
national Union of Chemistry, at the Rome meeting in 1938, approved the Rules for Numbering.
The number of known ring systems has increased from an estimated 800 (or at most 1000) in 1922 to 
over 4000 at the present time. The collection includes (1) simple parent rings and (2) parent sys
tems of more than one ring in which the rings are united by having one or more atoms in common.
Except for some special reason, only systems representing known compounds of generally accepted 
structure, or definitely believed by authors to have a certain structure, are included.
The Ring Index is a compilation not of compounds but of structures. The collection attempts to 
be complete through the literature of 1938, but new systems reported in 1939 have been included as 
far as was possible up to the time of going to press. References are given to the original literature 
and to Beilstein’s “Handbuch.” The entries are arranged from the simplest system to the most 
complex.

661 pages A.C.S. Monograph No. 84 $8.00

•  •  •  •

PHENOMENA A T THE TEMPERATURE OF

LIQUID HELIUM
by E. F. Burton, H. Grayson Sm ith and  J. O. Wilhelm, 

Dept, of Physics, University of Toronto
THE FIRST BOOK ON THIS INTRIGUING SUBJECT!

It is of the greatest importance for both physicists and chemists to be familiar with the peculiar 
action of matter at excessively low temperatures. An understanding of the modern phases of low- 
temperature research requires discussion of the means of the producing low temperatures and of 
measuring both the temperature and the properties of the substance involved, as well as a general 
presentation of experimental results already obtained. This fundamental material is given in the 
early chapters.
The essence of the book is found in the latter half where are presented the results of the impact of 
curious low-temperature phenomena on modern theories of matter, the nature of superconductivity, 
the behavior of specific heats and magnetic properties of matter and the freakish antics of liquid 
helium below 2° K. Particular attention has been given to the definition and measurement of tem
perature, and to the intriguing problems of the approach to the absolute zero.
The experimental work discussed in this timely book was performed at the McLennan Laboratory 
in Toronto, one of the best equipped physical laboratories in the world! The authors are pioneers in 
low-temperature research, and their work will be of the greatest interest to chemists, physicists, 
engineers and metallurgists.

CONTENTS—Historical Introduction. The Liquefaction of Gases. The Measurement of Temperature. The Physical 
Properties of Liquid and Solid Helium. Superconductivity. Specific Heats at Low Temperatures. Magnetic I roperties. 
Temperatures Below 1° K. Electrical and Thermal Conductivities. The Nature of the Superconducting State. The 
Transformation in Liquid Helium and the Nature of Helium II. Appendixes. Author Index. Subject Index.

384 pages A.C.S. Monograph No. 83 Illustrated Price $6.00

CIRCULAR SENT ON REQUEST

REINHOLD PUBLISHING CORPORATION, 330 West 42nd Street, New York, U.S.A.
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N I T R A T I O N  A C I D
PRODUCTION AND RECOVERY

If you are seriously concerned with production of strong nitric acid or the 
concentration of denitrated sulphuric acid to minimum water content, consider 
the following facts:

1. T he principal A m erican  users of n itra tion  acids 
m an u fac tu re  their 95% nitric acid in equ ipm ent 
installed by C H E M IC O  or licensed under basic 
C H E M IC O  paten ts. T he C H E M IC O  N itric Acid 
C oncentrator, em ploying jacketed  acid-proof-iron 
pipes in cascade, is the  only w idely adopted and 
com m ercially successful n itric acid concen trato r 
developed du ring  the  p as t 25 years.

2. C H E M IC O  D ru m -ty p e  S ulphuric  Acid C oncen
tra to rs have been in continuous successful com 
m ercial use producing  95-97% su lphu ric  acid since 
1935.

3. A dditional large installations of both these types 
of equ ipm ent are now  under construction .

4. C H E M IC O  recom m endations are based on 25 
years of experience in specializing on acid p lan t 
design and construction.

For further information, write

Chemical Construction Corporation
M A I N  O FF ICES: 30 R O C K E F E L L E R  P L A Z A ,  N E W  Y O R K  

Cables: Chemiconst, New  York 

European Representatives: Cyanamid Products, Ltd., Berkhamsted, Herts., England
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m S m

No. 5065 C.P

)UD C H E M I C A L S ,
C h e m i c a l  Color Division

Factory: 
BROO KLYN , N . Y.G e n e r a l  Offices: 

DETROIT, MICH
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service of LaBour Pumps are w idely  known  

in the process industries, and every Type Q  

is subject to the sam e kind of exhaustive tests 

an d  in s p e c t io n s  w h ic h  e a c h  in d iv id u a l  

LaBour Pump must pass before shipm ent 

from the factory.

Do not overlook LaBour econom y simply 

b ecau se  the job you have in m ind does not 

dem and self-prim ing. Type Q  m ay b e  able  

to save you m any dollars per month. It's 

worth investigating, isn't it?

LaBour Type Q  is a non-priming  

centrifugal pum p having unusually high  

effic iency  as com pared with other open  im 

peller pumps. This efficiency is not dependent 

upon close-fitting parts, and consequently  is 

not seriously reduced  even  after long  and  

severe service. The result is a low er cost for 

operating pow er for every ton of acid  or 

other liquid  handled.

The dependability  and interruption-free

T H E  L a b o u r  C O M PA N Y , IN C . ,  e l k h a r t , I N D I A N A ,  V. S.  A



READ THESE FACTS A

E. I. DU PONT DE NEMOURS & CO. (INC.) 

AMMONIA DEPT. WILMINGTON, DEL.
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"O palw ax" is pearl white in appearance, 
odorless, tasteless. It is extremely hard, 
takes color readily and has a high melt
ing point. An outstanding chemical prop
erty of "O p alw ax" is its insolubility com
pared with ordinary w axes. It is not only 
emulsifiable but compatible.

U S E S ______

Rubber-coated goods
Moisture- and grease-resistant containers
Electrical apparatus; e .g ., condensers
Polishes, inks, coatings
Fibrous mechanical packings
Stiff leather goods * Carbon paper
Cand les ...in  fact, wherever a w a x  or wax-like 
material is called for

"O p alw ax" is shipped in flake form in 
bags. Before you specify any w ax or 
wax-like materials, write for further infor
mation. Samples on request.

Tune in "Cavalcade of America"...NBC Red Network...Wed. Eve.
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■pRECISIO N tod ay  is as v ita l in  b ig  th in gs as in  little . In  

so m e  w ays m ore v ita l— as its lack  can b e  m o re  costly . 

L arge m o v in g  parts req u ire  r ig id  in sp ection  that is litera lly  

m icro sco p ic— and M idvale ex p erien ce , eq u ip m en t and m en  

k n ow  h ow  to  p rod u ce  ju st th is.

THE M ID V A L E  C O M P A N Y -N IC E T O W N  • P H IL A D E L P H IA ,  PA.
O FFIC E S: l\ew  Y o r k  • Chicago  • P ittsb u rg h  • W a sh in g to n  • C leveland  • San F rancisco
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Important New Books

C A T A L Y S I S
Inorganic and Organic

by
Sophia Berkman, J. C. Morrell 

and Gustav E gloff

Research Laboratory, Universal Oil 
Products Company

CATALYSIS has come to occupy a revolution
izing position, a fact clearly emphasizing the im 
portance of a thorough knowledge of the subject.

In order to arrive a t an understanding of Catalysis, 
it seemed logical in the present work to arrange 
the findings of the various workers and their origi
nal interpretations, in a systematic presentation 
with some consideration of historical evolution. 
The phenomenon of Catalysis itself is defined and 
discussed in detail with special emphasis on the 
physico-chemical aspects. The activity of many 
different catalysts and methods of measuring their 
activity are fully described. Exhaustive tables 
of the various catalytic reactions in both organic 
and inorganic chemistry are provided. All the 
specific types of reactions which have been exten
sively studied will be found in these tables. The 
physical conditions and types of catalysts which 
have been used to effect chemical changes in defi
nite types of reactions and in compounds of 
definite molecular and atomic structures are also 
given.
The book has been divided into chapters, each per
taining to a particular branch of the field significant 
in itself and at the same time related to the general 
subject. This will permit the reader to acquire a 
knowledge of each specific branch, and perhaps to 
visualize logical thread running through the field, 
thereby simplifying and facilitating a critical analy
sis of the available experimental facts.
The petroleum industry, with which the authors 
are directly connected, has been chosen for detailed 
description as an outstanding example of a major 
industry which has been revolutionized by Cataly
sis. From this point of view the petroleum indus
try is concerning itself principally at present with 
the production of high octane motor fuels. How
ever, it is indicated that in the near future synthetic 
hydrocarbons sucli as benzene, toluene, xylenes, 
monoolefins and diolefms, acetylenes and others 
will assume great importance by the applications of 
Catalysis. The foundation is thus laid not only 
for an improved petroleum industry, but also for 
an ample and rapid development of a new syn
thetic organic chemical industry.

1150 Pages Illustrated

(> PROPERTIES OF 
ORDINARY 

WATER-SUBSTANCE
In All Its Phases—

Water-Vapor, Water, 
and All the Ices

Compiled by 
N. Ernest D orsey 

National Bureau of Standards
A. C. S. M onograph N o. 81

The scope of this monograph is so comprehensive 
that only a few of the more general topics can be 
mentioned. Among these are the thermodynamic 
considerations involved in the synthesis and dis
sociation of wrater-substance ; thermal energy of 
dilated water-vapor; molecular and pressure- 
volume-temperature data for all forms of water- 
substance; acoustic data; optical properties; the 
structure of vrater and ice as revealed by Raman 
Spectra and X-rays; the reflectivity of ice and 
snow; electrical properties of wrater-substance; the 
color of water and of the sea, etc.

That this exhaustive work will be of unique value 
to workers in many diverse fields, is evident from 
the fact that it contains 289 tables of data gathered 
from every available source and critically revised 
by the author. Of particular interest to aero
nautical engineers is the material presented on such 
subjects as the mechanism of ice formation and the 
viscosity of fog; the data on icebergs and glaciers 
will be useful to geologists, oceanographers and 
hydrographers; and detailed information on rain, 
hail and snowr will be indispensable for meteorolo
gists. Hydraulic, steam and marine engineers, and 
physicists and physical chemists will also find a vast 
amount of vital information in this compilation.

An invaluable reference book for all working in 
these and related fields!

700 Pages Illustrated $15.00$18.00 ^

D etailed Circular S e n t on R equest

R EM O LD  PUBLISHING CORPORATION, 3S0 West 42nd Street, New York, N.Y.



DECEMBER, 1940 INDUSTRIAL AND ENGINEERING CHEMISTRY 51

iSPERRYj Planetary Action

Powerful 
Drive

VariableFor more than 40 years our organization has been  

solv ing  filtration problem s for hundreds of 

manufacturers all over the country. W e have 

design ed  and built equipm ent to handle suc

cessfu lly  every  type of industrial filtration. 

A nd seldom  have w e  b een  confronted with a 
problem  too tough to so lve.

That's a broad statement to make. But it's based on 

experience. W hy not let us prove it? No mat
ter how  difficult it m ay b e —  nor how  rigid  

your requirem ents. Put your problem up to 
our engineers today.

Send sam ples of your material for testing. W e will 

make a thorough analysis and submit un

biased recom m endations without charge or 
obligation.

Send For FILTRATION FACT BOOK
Charts — Graphs 

Valuable Filtration Data

D. R. S P E R R Y  & CO. •BATAVIA,  I LL .
Filtration Engineers for over Forty Years 

Eastern Representative 
H ENRY E . JA C O B Y , M . E.

205 A  42nd S t ., N ew  York C ity  
Te l. M u rray  H ill 4-3581

S a le s  Representative  
B. M . P ILH A SH Y 

M erchants Exchanoe B ld g . 
San  F ranc isco , C a lif .

SP E j RlR>f
FIL T E R  P R E S S E S

Portable Bowls

AMF Glen Mixers described 
in new 8 page booklet
You will want to read this 

interesting piece of literature 

giving detailed facts and 

I specifications covering AM F  

GlenM ixers.lt tells how these 

machines can be instantly 

converted from one mixing 

process to another by simply 

changing Agitators, Bowls, 

and Operating Speeds.

A COPY OF TH IS BOOKLET  
IS  W A I T I N G  F O R  YOU _
Send for your copy today. Use the handy coupon below. Have this book
let in your files for future reference when mixing problems arise. A M F  
Glen Mixers a re  used for mixing, blending, coating, agitating, dispersing, 
kneading, creaming, and many other mixing processes. They have given 
their owners a unique mixing technique that has saved time, reduced floor 
space, and turned out a better product. Don't fail to investigate A M F  
Glen Mixers.

^  miXERS

Gentlem en: P lease send your 8 p ag e  booklet describing "F le x ib ility  

in M ixing O pera tio ns"

In d iv id u a l _.......................................... .........

C o m p a n y ................................................. ............................... ..............

S treet ........................................ ............................................................... ...........................

  ......... -.............     S tate  ................................... .

Functional 
Agitators
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POWELL 
VALVES

• • • PLUS THE USE OF PURE  
NICKEL ALLOYS, LIKE MONEL  
ETC. • • • WHICH GUARANTEES 

LOW-COST CORROSIVE

"Q uality  . . . th rough  a n d  th rough" is a  p h ra se  
used a ll to freely in the  se lling  of goods of every  
description. Occasionally, however, inherent, under- 
lying quality can be so clearly dem onstrated that a  
claim  of this n a tu re  is thoroughly justified. Take 
Pow ell Corrosion R esistan t Valves, for in stance!

As pioneers in the field, Powell first offers the buyer 
ex tra  y ea rs  of experience  in the  deve lopm en t of 
new designs and  m anufacturing techniques particu
larly suited to the unusual physical characteristics 
of the special metals that would have to be employed. 
Then, through selection of only the  finest of such 
metals, like INCO Pure Nickel, Monel Metal, and  the

&WEÙ



NICKEL AND 
METAL, INCONEL 
MAXIMUM, 
SERVICE!

You Need More Than a Photograph of the 
Finished Product to See All the Qualities 
Necessary for Lowest Cost Corrosive Service.

POWELL j  
f PATENT; 

A  GUARD /

   ----

DECEM BER, 1940 INDUSTRIAL AND ENGINEERING CHEMISTRY 5?
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VIN YO N  fiber’s resistance to mineral acids and 

alkalies makes these new filter fabrics of particular 

interest and value to chemical engineers who have 

long been faced with the problem of short lived 

filter cloths and frequent shut down of presses 

while changing.

The application of V IN YO N  fiber filter fabrics 

to regular industrial filtration processes has demon

strated beyond question that this new synthetic 

fiber can be woven into filter fabrics to meet the 

requirements of any type of filter press. We now 

make VINYON fiber filter fabrics that range all 

the w ay from 3 oz. to 30 oz. a yard in weight.

These fabrics have demonstrated marked advan

tages when used in operations involving mineral 

acid or strong alkali solutions.

VINYON fiber fabrics cannot absorb moisture 

and therefore do not swell when wet. Because of 

this and because of certain heat limitations, we 

prefer to know the nature of your requirements 

before recommending a particular fabric. We 

therefore invite your inquiries which will receive 

the prompt attention of our engineering staff.

* Reg. Trade Mark C. & C. C . C.

W E L L I N G T O N  S E A R S  C O M P A N Y
65 W O RTH  STREET • N EW  Y O R K , N . Y .
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T IO N  ON  T H E  P R O D - 
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FROM  CO RRO SIO N , TH ERM AL SHO CK AND CO N TAM IN ATIO N  OF PRODUCT

•  Carbon, Graphite and "K arbate” products arc highly resistant to the action of most 
acids, alkalies and other corrosive materials. They possess good mechanical strength and 
exceptional resistance to thermal shock. 

Karbate is a brand of material, of carbon or graphite base, which is impervious to 
the seepage of fluids under pressure. Graphite and "Karbate” No. 2 have high thermal 
conductivity and excellent heat transfer properties.

NATIONAL CARBON COMPANY, INC. B R A N C H  S A L E S  O FFICES
Unit of Union Carbide and Carbon Corporation

EHE
C A R B O N  S A L E S  D IV IS IO N , C L E V E L A N D , O H IO  NEW Y ° RI< • P i t t s b u r g h  .  C h ic a g o -

General Offices: 30 East 42nd Street, New York, N . Y . sr. uouls .  SAN FRANC|sco

T O W ER  SEC TIO N S —  Cylindrical carbon 
tow er sections, machined w ith close fitting 
tongue and groove jo in ts, can be supplied 
in  sizes up  to  33 inches I.D . by 36 inches 
long. These sections, stacked vertically, 
provide an economical tow er construction 
for processing corrosive materials.

E L E C T R O S T A T IC  P R E C IP IT A T O R S  —
T he use of carbon tubes and supporting 
collars in electrostatic precipitator con
struction for the precipitation o f corrosive 
m aterials eliminates expensive replace
ments. Carbon is also used on some in 
stallations for the construction of the 
precipitator tower and tube supporting 
beams.

P IP E , V A L V E S  and  F IT T IN G S  — Car
bon, G raphite and "K arba te”  pipe and 
fittings are available in  sizes from %  inch 
to  6 inches I.D . Saunders type  valves of 
"K arb a te”  construction can also be sup
plied. These corrosion resistant products 
are  used for th e  construction o f  heating 
coils —  both steam  and gas-flame types, 
condensers, evaporators, drain lines and 
o ther types of conveying, circulating and

C O N S TR U C TIO N  M A T E R IA L S  —  Car- 
bon and G raphite construction materials 
are available in a variety  of forms in 
cluding brick, flat tile, blocks, beams, 
tubes and o ther structural shapes. These

iiroducts are used for th e  construction or 
itiing of vats, tanks, towers, digesters 

and o ther types of processing equipm ent 
because of their high resistance to  corro
sion and their ability  to  resist the de
structive effects o f severe therm al shock. 
G raphite construction materials are used 
where high therm al conductivity is needed.

heat exchange equipm ent. Carbon or 
"K arb a te” No. 1 is recommended where 
high hea t transfer properties are no t d e 
sired. G raphite and "K a rb a te”  No. 2 
have heat transfer properties equal to 
steel pipe of corresponding diam eter. Plain 
Carbon and G raphite pipe and fittings 
are sufficiently im pervious to convey fluids 
a t  low pressure w ithout disturbing seepage. 
A t higher pressures, or where all seepage 
m ust be prevented, "K arb a te” m aterials 
are recommended.

CRUCIBLES and M O L D S  —  Carbon or 
G raphite crucibles and molds arc used in 
the m anufacture o f a great variety  o f  
products. G raphite is usually preferred 
since solid graphite can be easily machined 
in intricate as well as simple forms.

T O W E R  P A C K I N G  —  C a r b o n  a n d  
G raphite bubble caps, d istributor plates, 
gratings and Raschig rings are extensively 
used in towers in which acid, caustic or 
o ther corrosive materials are handled or 
where depreciation of other packing m a
terials is rapid due to  severe thermal shock.
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HEPARD NILES
CRANE & HOIST CORP.

5 TON SHEP1R0

electric  
tra velin g  

CRANES
C A P A C I T I E S  I T O  4 S O  T O N S

•  Up under the ceiling there is 
always a clear right of way for
moving loads. F lo o r  space is saved

— aisles are never blocked am
m aterials move faster, move most

economically on the crane or hoist
precisely s u ite d  to  the job.

S hepard  N iles offers E lec tric  
Cranes of practically every type 
for lifting and moving loads up to 
450 tons and Electric H oists of 
more than  5000 standard types 

and sizes.

• S e le c tiv e  5 -S p e e d  P u sh  B u t to n  C o n tro l a p p lie d  
to  a S h e p a r d  N ile s  I n n e r - R u n n in g  T ro lle y  C rane.

• S h e p a r d  N ile s  S e le c tiv e  
5 -S p e e d  M a s te r  S w i tc h .

WRITE FOR PUSH BUTTON CONTROL BULLETIN No. 129

T he  p ro d u c tio n  of “ E sotoo*” —th e  devel
o p m e n t a n d  ex tension  of i ts  ap p lic a tio n  
to  diverse m a n u fa c tu r in g  processes a re  
d is tin c tiv e  “ V irg in ia”  c o n tr ib u t io n s  to  
in d u s try .
As ev id e n ce  o f a c h ie v e m e n t  “ V irg in ia ”  
re c o rd s  a  40 y e a r s ’ g r o w th  to  t h e  th r iv in g  
o rg a n iz a t io n  o f to d a y .
O ur q u e s t fo r new  fields o f endeavo r 
p ro m p ts  th is  offer of b ro ad  experience 
an d  c o m p e te n t te c h n ic a l service to  e n 
te rp r is in g  m a n u fa c tu re rs ,  

f Tjt  L . ___-   i r   i t  i  r  • .»  • » • .  m » .

♦“ E S O T O O "  is  V i r g in i a ’s 
T r a d e  N a m e  f o r  L iq u id  
S u l f u r  D io x id e .

VIRGINIA SMELTING
C O M P A N  Y

Located at tidewater 
WEST NORFOLK, VIRGINIA
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METSO sod iu m  m etasilicate  and  
sod iu m  sesq u isilica te  cleaners pro
vide th ese five advantages: proper  
silica  balance, w hich restrains cor
rosive action; active a lkalin ity  to 
in su re  fast c lean in g; w ell buffered  
to g ive  susta ined  c lea n in g ; free 
r in sin g  q u a lit ie s ; econ om ica l, as 
they are so ld  at basic a lkali prices.

Let a trial con vin ce  you that clean
in g  can be im proved  in  resu lts, in  
tim e, in  cost.

M E T S O  C L E A N E R S
A family of silicate of soda cleaners 
designed for many industria l prob
lems. M etso G ranular, Metso 22, 
M etso 66, Metso 88 and M etso 99 
(U . S. Patents 1898707, 1918730, 
2145719) sodium metasilicate and 
sodium sesi|uisi!icate.

_ _ ___  ...  --
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PHILADELPHIA QUARTZ COMPANY
E s t a b l i s h e d  1 8 3 1  G e n e r a l  O ff ic e s  a n d  L a b o r a to r y :  125 S .  T h i r d  S t r e e t ,  P h i l a d e lp h i a ,  P a .  
C h ic a g o  S a le s  O ffice : E n g in e e r in g  B id « . S o ld  i n  C a n a d a  b y  N a t io n a l  S i l i c a t e s  L t d . ,  T o r o n t o ,  O n t .
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WHEN YOU NEED FAST 
STEADY PRODUCTION

u can

STOKES
H 0 . H 8

11(1

i Î  \1 W Î

1» CH. IT- 
i m u a v t n

MARBLEHEAD
C H E M I C A L

E

F re e  F o r  T he  A s k in g
A most comprehensive hand book on vacuum 
practice . . . particularly important with the 
increasing use of higher vacuum. Contains 
numerous charts, tables of boiling points of water 
and solvents a t various vacuums, a simplified 
steam conversion table, practical data on install
ing and operating vacuum systems, etc. An 
invaluable reference book for engineers . . . plus 
a complete catalog of Stokes High Vacuum 
Pumps, in capacities from 10 to 225 cu. ft. per 
inin., to maintain vacuum within a fraction of a 
millimeter of absolute. If you haven’t a copy 
on file, write for one.

F. J. STOKES M A C H IN E  COMPANY
5922Tabor Road OlneyP. O. Philadelphia, Pa.

R e p rese n ta tiv e s  in  N ew  Y o rk , C hicago, C in c in n a ti,  S t .  L o u is ,  
C leve land , D e tro it ,  B o s to n

P acific  C oast R e p re se n ta tiv e :  L . II . B u tc h e r  C o m p a n y . In c .

to see  y o u  through s a f e l y

U t e p p i n g  u p  y o u r  l im e - u s in g  p r o c e sse s  
to  m e e t  n e w  a n d  u r g e n t  d e m a n d s , c a lls  for  
a c h e m ic a l l im e  t h a t  w ill  n o t  le t  y o u  d o w n  
in  t h e  p in c h e s .

M a rb leh ea d  is  t h e  tr u s te d  a n d  p ro v en  
s ta n d b y  o f h u n d r e d s  o f  in d u s tr ia ls , r a il
ro a d s a n d  m u n ic ip a lit ie s ,  u n d e r  a ll  c o n d i
t io n s  o f serv ice , b e c a u se  i t s  u n u s u a lly  h ig h  
c a lc iu m  c h e m ic a l a c t iv ity  a n d  fin e  p u r ity  
m a k e  M a rb leh ea d  a  fa s t  w o rk er— a n d  a  
th o r o u g h  a n d  e c o n o m ic a l o n e .

Y o u  c a n  p u t  y o u r  fa ith  in  i t s  c o n s is t e n t  
u n ifo r m ity  a n d  m a in ta in  y o u r  s ta n d a r d  
p r o p o r tio n s  a n d  fo r m u la e . M a r b le h e a d  

e s s e n t ia l c h e m ic a l  a n d  p h y s ic a l  
q u a lit ie s  to  do y o u r  jo b  in  t h e  s a m e  fa s t ,  
e ff ic ie n t  m a n n e r — a lw a y s.

F o u r  fo r m s o f  c h e m ic a l  l im e  a t  y o u r  
serv ice  u s e  t h e  o n e  b e s t  s u ite d  to  y o u r  
r e q u ir e m e n ts . B o o k le t  “ M o d ern  C h e m ic a l  
L im e ,” o n  r e q u e s t .

Try a Car in Your Own Plant Now!

•  P U LV ER IZ ED
Q U ICKLIM E

•  PEBBLE LIM E

•  "Chemically Pure" 
H Y D R A TED  L IM E

•  LU M P L IM E

MARBLEHEAD LIME COMPANY
Chicago, Illinois Kansas City, Missouri
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A m e ric a n  O p tic a l F u l-V u e  G oggles c o m 
b in e  m o d e rn , a t t r a c t iv e  d e s ig n , ex ce p tio n 
a l  c o m fo r t ,  a n d  th e  p ro v en  Im p a c t- r e s ls t-  
a n c e  o f S u p e r  A rm o rp la te  L enses.

D u ra li te  C h em ica l G oggles a re  s p la s h -  
p ro o f , Im p a c t- re s is t in g , y e t  c o m fo rta b le  
In  c o n s ta n t  u s e .  In d iv id u a l e y e -cu p s . I n 
s t a n t  p e r m a n e n t  a d ju s tm e n t .

R - 1000 R e s p ira to r  p ro v id es  in te r ch a n g e 
a b le  p ro te c t io n  a g a in s t  T y p e  A d u s ts  a n d  
n o n - le th a l  c o n c e n tr a tio n s  o f fu m e s  a n d  
v ap o rs . In s u re s  c o m fo r t ,  e asy  b re a th in g .

Put up the American line of defense against all industrial haz
ards from head to ankles. Behind this long-established line, 

"workers eyes are protected against impact, glare, and liquid splashes— 
lungs are protected from dust and dangerous fumes—and dependable pro
tection is afforded by a complete range of gloves, aprons, leggings, suits.

The strength of this American line is apparent not only in the quality 
of the products themselves, but in the research, production facilities, crafts
manship, and rigid inspections tha t stand behind every product bearing the 
American Optical Company trademark.

Put your protection problems up to one responsibility: consult your 
AO Industrial Representative for sound advice—and sound products.

American Optical Company
S O U T H B R I D G E ,  M A S S A C H U S E T T S
M A N U F A C T U R E R S , F O R  M O R E  T H A N  1 0 0  Y E A R S ,
O F  P R O D U C T S  T O  A ID  A N D  P R O T E C T  V I S I O N

A m erican  O p tic a l S a fe ty  G loves a n d  M it 
te n s  a re  su p p lie d  In  c h ro m e  ta n n e d  le a th e r ,  
S tu rd y -W eav e  a sb e s to s , a n d  a c id -p ro o f  
r u b b e r .  F u ll  r a n g e  o f s izes a n d  s ty le s .

AO A p ro n s  a re  fu rn is h e d  In  sev era l s ty le s  
fo r  a l l  n eed s , In  “ S tu rd y -W ea v e "  a sb e s to s , 
c h ro m e  le a th e r ,  a c id -p ro o f  ru b b e r ,  a n d  fire 
a n d  w a te r - re s is t in g  d u c k .

8063
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W H E N  y o u

g p p a r a t i n g
COST FIGURES Y O U 'L L  FIND

ROPER ROTARY PUMPS
OPERATE FOR LESS
Roper Pumps with only two moving 

-'-- fa ~y3jf|. parts have equal size pumping gears,
'-■ w  bronze bearings which act as wear

plates, hydraulic balance with in- 
■ S  .,®  / ternal pressure equalized at all

H  ,« /  points, quiet spiral tooth gears with
■ P V i M k  k'3*1 vo*umet,'c and mechanical

efficiency and a chatterproof and 
v . ' leakproof built-in relief valve which

J & p P  is positive protection against exces
sive pressure. A  study of our 

Catalog . . . 7548 different Roper Pumps to select 
from . . ,  will enable you to specify a combination 
that results in practically a custom-built pump.

W r ite /o r  C atalog 934 o r see  o u r  ca ta lo g  in  S tree t's

R O P E R  C O R P . .  R O C K F O R D ,  I L L I N O I S

PAII’T'S S T IU  GOdp WHfN T < 7 n  t9*5

A  k l Ä f l o  f o r  e * v c  m  A
A L B E R E N E  S T O N E  
C O V E D - C O R N E R E D  
S I N K S . . .  / o

•  For withstanding the paint enemies around chemi
cal plants, nothing can match Dixon's Flake Silica- 
Graphite Paint. The flat silica-graphite flakes, over
lapping like shingles, produce a continuous coating. 
Graphite, water-repellent and chemically inert, is un
affected by chemical fumes or particles, and sets up 
no chemical reaction in the metal it protects. Graphite 
clings with utmost tenacity, has great covering power, 
spreads easily.

Ten-year-old coatings are common. Eighteen-year- 
records are reported. For lowest painting cost per 
square foot per year, paint with Dixon's Flake Silica- 
Graphite Paint. They are available in fourteen colors, 
including aluminum. Write for Master Specification 
No. Bl-16 and color card.

M a d e  i n  A n g  D i m e n s i o n s  
t o  F i t  A n y  S p a c e

JOSEPH DIXON CRUCIBLE CO
JER SEY  CITY N EW  JERSEY

A E B ER EN E  STONE
‘ F L A K E

► SILICA-GRAPHITE
CO R PO R ATIO N  OF V IR G IN IA
4 1 9  FOU RTH  AVE., NEW TO R K  .  Q uarries a n d  M ills  «  S ch u y le r , Va.
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- jrnuio  icjt snows n ersey  uryer
being constructed by Electric Weld

SIN C E  
1 8 7 3

HERSEY'S BEEN BUILDING DRYERS
B U T  T H E  1940  H E R S E Y  D R Y E R  H A S  T H E  E N G I 
N E E R I N G ,  T H E  C O N S T R U C T I O N  A ND  T H E  H I GH  
E F F I C I E N C Y  T H A T  I N D U S T R Y  D E M A N D S  T O D A Y

During this year Hersey has built one or more Dryers for the following products—

BERRY WASTE 
CERELOSE

CELLULOSE ACETATE 
NAPHTHOIC ACID 

POTASSIUM NITRATE 
POTATO STARCH 
SALT

SODIUM NITRATE 
SUGAR

total list of different products dried in Hersey Dryers is five times the number 
listed above.

The Hersey Pilot Plant and engineering ability are at your disposal. Write for catalog  
and information sheet.

HERSEY MANUFACTURING CO.
M assachusetts
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D E F E A T I N G  C O R R O S I O N
A N D  C O N T A M I N A T I O N

. WI TH P L A T I N U M  - C L A D

T
H E ex trao rd in ary  ab ility  o f  p la tin u m  to resist th e  ac tion  o f  chem ical agen ts is so 
well know n as to  need no com m ent and  its use in  large scale in d u s tria l in sta lla tions 
w ould be com m onplace were it no t fo r the p roh ib itive cost o f solid p la tin u m  
fo r such purpose .

W ith  th e  perfec tin g  o f  B aker P latinum -C lad , its use in  th is field has been  enorm ously  
en larged  an d  has engaged the a tten tio n  o f  chem ical engineers everyw here.
P latinum -C lad  is pu re  p la tin u m  o r an  alloy o f  p la tin u m  so securely bonded  to  a 
base m eta l body th a t they m ay be fab rica ted  like a single piece o f m eta l. T he 
gauge o f  th e  p la tin u m  can  be specified to  su it the case. T hus a p la tin u m  su rface  is 
p rovided to e ith e r p ro tec t the base m etal fro m  corrosive action  o r  to in su re  the 
p roduc t, in  process o f m an u fac tu re , from  con tam ination .

P latinum -C lad is m ade in  sheets and  tub in g  w ith p la tin u m  up o n  one o r 
b o th  surfaces, an d  in  w ire. Som e suggested uses a re :

T u b in g  f o r  C onveying C orro siveK ettles
H eating  anti C ooling  T ubes 
S to rag e  T a n k s  fo r  C hem icals and  

E ssen tia l O ils 
A nodes f o r  E lec tro -C hem ical P rocesses

L iq u id s  o r  w h ich  a re  to  b e  im 
m ersed  in  su ch  liq u id s  

C askets
R u p tu re  an d  S afe ty  Discs

W hy not le t us send you o u r  booklet, P la tin u m  M etals 
and  the Chem ical In d u s try ?  I t  is h igh ly  in fo rm ative .

BAKER &  CO., IN C .
S M E L T E R S .  R E F I N E R S  A N D  W O R K E R S  O F  P L A T I N U M .  G O L D  A N D  S I L V E R

113 Astor St., Newark, N. J .
N EW  YORK SAN FR A N C ISC O  CH ICAG O

INDUSTRIAL BROWNHOIST G EN ERAL O FFICES: B A Y CITY, M ICHIGAN
d is t r ic t  o f f ic e s

New York, Philadelphia, Pittsburgh, C leveland, Chicago,
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Bakelite Resin Coatings Solve Another 
Difficult Corrosion Problem

A glucose manufacturer faced the serious 
problem  o f protecting his steep tanks from 
the corrosive action o f steep water— a solu
tion containing .01 to .04 per-cent sulphur 
dioxide. This solution ate through the cast 
iron shells at a rapid rate, leaving a carbon 
deposit. Repeated scraping to remove this 
deposit made the shells porous.

The problem  was solved by a heat-hard- 
enable Bakelite Resin Coating, applied by 
the Lithcote process developed by Lithgow 
Corporation. Tests prove that after one year’s 
service the Bakelite Resin Coating still retains 
its protective value; in the same period the

cast iron shell would have been worn away 
at least % inch.

To determine how your equipm ent may 
be similarly safeguarded at low cost, write 
for informative Portfolio 15.

B A K E L IT E  C O R P O R A T IO N  

Unit of Union Carbide and Carbon Corporation
P m

30 EAST 42nd STREET. N E W  YORK

B A K E L I T ET»*Be -
Th* word lol.I.fr o*4 »S» / Symbol or* • «gAiord Uo4* mori, 

tdtn».lying p.orfwtr» I Q Q  J  oi Corporoi.sw

S Y N T H E T I C  R E S I N S
F O R  A N T I - C O R R O S I V E  F I N I S H E S
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TORIZED

D .O .Ja m e s  M otorized  
Reducers are precision 
manufactured to meet 
the requirements of ser
vice for which they are 
d e sig n e d . T h e y  h a v e  
the highest possible ef
ficiency, accessability  
and are most compact.

Initial this space, 
attach to your letterhead and mail to us

THIS CATALOG CONTAINS -
1 1 2  pages o f engineering  
data , w eights an d  prices of 
t h e  D , O .  J a m e s  l in e  o f  
M otorized R educers.
I t  lists com pletely se
lec tion  tables, service 
fa c to rs  a n d  c h a r a c te r  o f  
load . In fo rm a tio n  there in  
w ill p rove  help fu l to  you r 
eng ineering  d ep artm en t in  
th e  selection  o f  th e  p roper 
type o f  M otorized R ede cer.

MOTORIZED 
PLANETARY REDUCER

H o riz o n ta la n d  vertical drive, m ade 
in  35 sizes, ra tios 10 to  1200:1. 
3A to  75 H . P .

MOTORIZED WORM GEAR REDUCER
W ith  e ither horizon tal o r  vertical drives. M ade 
in  1 1  sizes, ratios 6  to  80:1 and  a  horse  pow er 
range o f  H  to  50  H . P .

MOTORIZED 
HELICAL REDUCER

W ith  e ithe r horizontal o r 
v e r t ic a l  d r iv e .  13 s izes , 
ratios 1  -Va to  9 1/«  1 . 3A  to 
50  H . P .

S a le s  a n d  e n g in e e rin g  
o ffic e s  in ALL  

p rin c ip a l cities

D .O .  J A M E S  M A N U F A C T U R IN G  C O M P A N Y
ESTABLISHED 1888  

1 1 2 0  W EST M O N R O E STREET •  C H IC A G O , ILL IN O IS

FOR OVER 50 YEARS MAKING All TYPES OF GEARS AND GEAR REDUCERS

Shower Room  
— Emery 
Industries, 

Ivorydale, O.

SOLVE YOUR FLOORING PROBLEMS
w ith ,

AS PHALT TILE

T J E R E  is the h igh  efficiency flooring th a t in d u stry  h a s  been  
*  *  looking for — ELASTITE A sphalt Tile — an o th e r dev e lo p 
m ent of CAREY re sea rch  an d  experience.

Recom m ended a s  a  su p erio r flooring for fac to ries , w a reh o u se s , 
lo ad in g  p latform s, serv ice s ta tions, p rin ting  p la n ts , offices, s to res, 
etc. for g e n e ra l u se  w h erev er a  su itab le  s u b -b a se  exists and  
w h ere  load ing , tem pera tu re  and  chem ical conditions fa ll w ithin 
p roper limits.

CAREY ELASTITE A sphalt Tile is a  com pound of a sp h a lt and  
m ineral filler, reinforced  w ith  a sb es to s  fibres, d en se ly  com 
p re sse d  an d  d ie cut to size. A vailab le  in b la ck  a n d  re d  colors, 
in  l/2"  th ickness, an d  in sizes 12 " x  12 " a n d  12 " x 24".

This m odem  tile h e lp s  to red u ce  a cc iden ts , low er m a in ten an ce , 
sav e  tim e, im prove a p p e a ra n c e , prom ote c lean lin ess. Specify 
it for new  construction  an d  for re su rfac in g  ro u g h  or w orn  floors. 
W rite to d ay  for c a ta lo g  an d  sam p les  — a d d re ss  D ept. 6 4 .

THE PHILIP C A R E Y  C O M P A N Y  •  Lockland, Cincinnati, Ohio
Dependable Products Since 1873  

BRA N CH ES IN PR IN CIPA L C IT IE S

W A N T E D /
Revised to  M ay 1, 1940 

B a ck  J o u r n a ls  o f  th e  
A m e r ic a n  C h e m ic a l S o c ie ty  

JO U R N A L  O F T H E  A M E R IC A N  
C H E M IC A L  SO C IE T Y

Vol. 61, No. 3 @ .35 each

C H EM IC A L A B ST R A C T S
Vol. 1, Nos. 12, 13, 14, 16 @ |1.00 each 

2, Nos. 1, 2, 3, 6, 7, 11, 19, @ .75 each 
33, No. 5 @ .50 each

IN D U ST R IA L  A N D  E N G IN E E R IN G  
C H E M IST R Y  

I n d u s tr ia l E d it io n
Vol. 1, No. 1 @ .75 each 

1, Nos. 2, 7 @ .50 each

Address all packages to  the American Chemical Society, 
20th and N ortham pton Streets, Easton, Pa., and pay trans
portation charges. Express collect packages will be refused. 
Be certain th a t your name and address appear thereon. 
Also send memorandum to  Charles L. Parsons, Business 
M anager, Mills Building, W ashington, D . C. Journals 
m ust be received in good condition. This offer supersedes 
all previous ones and is subject to  w ithdrawal w ithout notice.
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O n ly  IS^ash Vacuum Thumps
have all of these advantages

Nash Vacuum Pumps are simple, having but one 
moving part. These pumps have unusual charac
teristics. They w ill hand le a gas and a liquid  
simultaneously. Slugs of liquid entering a Nash 
Vacuum Pump do no harm. Thousands are ren
dering service where this condition is present.

A  unique feature of Nash Vacuum Pumps is 
that, in handling hot and saturated vapors, they 
have a condensing  effect . . . The operating  
principle involves an internal liquid seal, which 
condenses and contracts hot vapors and gases 
. . . U nless the am ount of hot vap o r is g reat,

other condensing d e v ice s  a re  not n ecessary .
This liquid seal may be varied with the gas being 

pumped. On solvent work the percentage of re
covery may be increased by using a suitable liquid 
as the pump seal and recirculating this liquid. 
Because of the complete lack of internal lubrica
tion, the solvent cannot become contaminated.

Nash Vacuum Pumps are furnished in a wide 
range of capacities up to 5 ,000  cubic feet per 
minute, in sing le stage design  they  e ffic ien tly  
maintain vacuums up to 27 inches of mercury, and 
in two stage design vacuums above 29 inches.

THE N A S H  E N G I N E E R I N G  C O M P A N Y
2 2 6 -A  S. W I L S O N  ROAD • SOUTH N O R W A LK , CONNECTICUT • U . S . A .



E L E C T R IC  S Y S T E M  OF T E M P E R A T U R E  CO N TRO L

BARBER - COLMAN COMPANY
R O C K F O R D , I L L I N O I S

1 0 0 %  Autom atic check-up on consumption,

A  convenient hazard-free legible reading whenever you require it.
•

N o  pumps, valves or auxiliary units required 
to get a L IQ U ID O M E T E R  reading.

•

Balanced hydraulic transmission sys
tem ingeniously compensates for 
temperature variations on communi
cating tubing.

•
A ccu racy  unaffected by changes 
in specific gravity.

A pproved by Underwriters' Labora
tories and similar groups for measur
ing hazardous liquids.

•
Remote or Direct Reading models 
available,

W rite for com plete details.

LlßUIPOMETER CORP.

This trade-m ark has long identified 
drying equipment that is scientifically 
designed for each job to be done . .  . 
equipment designed so as  to assure 
correct, unvaryingly uniform drying 
at the very lowest production costs. 
The Proctor organization has de
signed and built thousands o f dryers 
(from small tray dryers to great con
tinuous systems) that have not only 
met the most exacting demands, but 
have continued to do so, year after 
year, with a minimum of upkeep costs.

38-I3 SKILLMANAVE., LONG ISLAND CITY, N.Y. |  PROCTOR & SCHWARTZ
PHILADELPHIA

INDUSTRIAL AND ENGINEERING CHEMISTRY VOL. 32, NO. 12

A C  A R C  & SPA RK  
UNIT

A R L
SPECTRO G RA PH

DC A R C  
UNIT

A com plete line o f electrical source units, AC Arc, DC 
A rc and AC Spark.
Spectrograph w ith constant d ispersion  and reso lu tion . 
C om parator and D ensitom eter fo r film o r plate. D e
veloping, W ashing and D rying Equipm ent fo r film o r 
plate. Calculating and Specimen M old also furnished. 
An experienced staff to  supervise installation . Accu
racy of spectrochem ical analysis plus o r  m inus 3% . 

Write to

H arry W . Dietert Co.
9330B Roselawn Ave. 

D etroit, M ich igan
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(H S 0 3N H 2)

&*INCE the recent introduction o f  
this inorganic acid and its salts, many 
im portant industrial uses have been

Above crystals were prepared to illustrate the crystal form of Sulfamic Acid.

developed. The unusual characteristics o f  
this new product may suggest applications 
to some phase o f your processing.

P R O P E R T I E S :
W hite crystalline solid  

M elting point - 205° C. 

M olecular w eight - 97.1  

N on-volatile  

N on-hygroscopic  

O dorless

1 A queous solu tions are h igh ly  ionized, g iv ing  p H  
values lo w er than  solu tions o f  fo rm ic, citric, oxalic 
-or p h o sp h o ric  acids and  app roach ing  p H  values o f  
-hydrochloric and  sulfuric acids.

■2 Sulfamic A cid in  solu tion  is hydrolyzed a t elevated 
tem pera tu res to  am m onium  acid sulfate. Solutions o f 
.sulfamate salts a re  resistan t to  th is hydrolysis.

-3 Sulfamic A cid reacts instantly  w ith  n itrous acid o r 
n itrites , libera ting  n itrogen .

P H Y S I C A L
Solubility:

W ater....................24.2 gram s p e r  100 gram s w ater at 25° C.
O rgan ics.............. Slightly soluble in  alcohol, acetone o r  ether;

M oderately soluble in  form am ide.
Sulfamic Acid is only slightly soluble in  concentrated sulfuric acid solutions. 
Sulfamate salts a re  very soluble in  w ater, usually show ing  m uch g rea te r 
solubility than  th e  co rresp o n d in g  sulfates, ch lorides, o r  n itrates. For 
example, lead sulfamate has a  solubility o f  218  gram s p e r 100 gram s 
w ater at 25 C.

C H E M I C A L  P R O P E R T I E S :
4 C hlorine, b rom ine and ch lorates oxidize Sulfam ic 
A cid to  sulfuric acid, liberating  n itrogen . Sulfamic 
A cid is no t oxidized by chrom âtes, perm anganates o r  
fe rric  chloride.
5 Sulfamate salts restrain  the p rec ip ita tion  o f  heavy 
metals such as silver o r  go ld , upon  ren d erin g  such 
solutions alkaline.
6 S u lfam ic  A cid  m ay b e  u se d  as a s u lfa tin g  o r  
su lfo n a tin g  re a g e n t fo r  c e r ta in  p r im a ry  a lc o h o ls , 
phenols o r  unsaturated com pounds.
7 A ldehydes react w ith  th e  am ide g roup  o f  Sulfamic 
A cid o r  its  salts.

L eather Tanning: B ating , p ick ling , tann ing . T he  use 
■of Sulfamic A cid in  the p ick ling  opera tion  resu lts in 
a silk ier and tigh te r g rain  w hich is m aintained th rough 
out the o th e r steps in  lea ther manufacture.

N itrite Removal: F o llow ing  diasotization reactions in  
th e  m anufacture o f  dyes and co lo r lakes; in  the 
app lication  o f  developed co lors to  textiles and  leather.

U S E S :
Fire Retardant: (Am m onium  Sulfamate): T extiles, paper 
and insulation  products.
Laboratory Reagent: A cidim étrie standard; n itrite
rem oval.
Weed Killing: (A m m onium  Sulfamate): R apid  and
perm anent eradication  o f  many w eed pests such as 
po ison  ivy, ragw eed , Canada thistle, etc.

I Technical Service is available to assist in  the use o f Sulfam ic Acid. 71 
A  lim ited  number of samples are available fo r  test work. If

R  £ C .  U . S .  P A T . O f F -

E .  I .  d u  P o n t  d e  N e m o u r s  & C o m p a n y
i n c o r p o r a t e d

C R A S S E L L I  CHEM ICA LS  DEPARTMENT  
W I L M I N G T O N  • DELAW ARE
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Uiu MODERN 
HARPSR  
PLANT

//THREE 1ELEPHANTi BORAX /

What Does "LOW COST 
Mean in a GOOD Pump?

In TABER it means Lower Pump
ing C o sts and Longer Operation

O Protect Your Production 
Schedule with TABER Pumps

makes ONLY  
n o n - f e r r o u s  
and stainless  
f a s t e n i n g s

THREE ELEPHANT

l i m n

MURIATE OF POTASH
Stocks carried in principal cities of United States 

and Canada

AMERICAN POTASH & CHEMICAL CORP.
7 0  F IN E  STREET NEW  YO R K

H A R P E R
CUtGCUfQ.

BORAX-BORIC ACID

SARCO
S A V E S  S T E A M

S A R C O  C O M P A N  Y ,  I N C .
183 M adison Avenuc, New York, N. Y.

SARCO CANAOA LTD.. FEDERAL BLDG., TORONTO, ONT.

M ILW A U K EE  C O C A -C O L A  

B O T T L I N G  C O M P A N Y
I N S U R E S  E C O N O M Y

M ilt S A R C O  STT„EAA“
Nickel-plated machinery, overhead daylighting, tiled 
floors and uniformed attendants. And , of course, 
Sarco Stream Traps, because this plant is also de
signed for efficiency and reliability.

In this case it's a low pressure job using steam right 
off the 2 lb. heating mains, with eight Sarco Type E's 
drippmg the coils. This trap does everything the Sarco 
No 9 high pressure trap will do and has won equally 
high recognition in its field. Ask for Catalog No. 48.

9 You cut costs on production 
troubles due to mis-applied ordi
nary pumps, because Taber Ver
tical Pumps FIT your job without 
special cost.

V a rio u s  S u b m e rg ed  Types
Taber Pumps are built in all cast- 
ab le-m ach inab le  a lloys or iron 
and steel . . .  in a wide range of 
sizes and capacities.

Sen d  fo r Bulletin  V -7 3 5
This bulletin help fu lly describes 
Taber Vertical Pumps. Illustrates 1 
many applications of these pumps 
to most any processing industry.

TABER PU M P C O . (Est. 1859) 
293 Elm Street „ „  Buffalo, N. Y.

On e  c o m p l e t e
m an u fac tu r in g  u n it th a t m an u fac tu re s  
BOLTS, NUTS, SCREWS and WASHERS out 
of everything EXCEPT IRON and STEEL.

Cap Screws of BRASS, Lag Screws and 
Hanger Bolts of BRONZE, Bolts and Screws 
in EVERDUR, Washers, Rivets and Nuts of 
MONEL and most every type of STAINLESS 
fastenings you could require. Every popular 
type and size in all the alloys.

That's the story—3600 STOCK ITEMS in 
every alloy except iron and steel and plenty 
of production equipment to make those small 
troublesome specials you need right now.

Send lor the 72-page Harper Catalog— 
"Bible" of the non-ferrous and stainless 
fastening industry. The H. M. H arper Com
pany, 2632 Fletcher St., Chicago.
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A METAL TO WITHSTAND 
BOILING NITRIC ACID

O u r  R e p l y :

A M E R I C A N  S T E E L  & W I R E  C O M P A N Y ,  C leve land , Chicago and N ew  Yor k  
C A R N E G I E - I L L I N O I S  S T E E L  C O R P O R A T I O N ,  P ittsburgh  and Chicago  

N A T I O N A L  T U B E  C O M P A N Y ,  P ittsburgh
C olum bia Steal C om pany. San F rancisco . Pacific Coast D is tr ib u to rs  ■ U n ited  S ta tes  S tee l E xpo rt Com pany, N ew  Y ork

Scully S tee l P roducts  Com pany, Chicago. W arehouse D is tr ib u to rs

U-S-S S T A I N L E S S  S T E E L

According to laboratory test data, the 
rate of penetration for U • S • S 18-8 Type 
304 andU -S-S18-8 Cb Type 347 Stainless 
Steel, when exposed to a boiling solution 
of 50% HNOa, is less than 0.00035 inch 
per month. In other words, if you built 
yourequipment of thesegradesof U-S-S 
Stainless, 1/16 inch thick, it would be 
good for at least 15 years of service. 
Would caution you, however, that the 
above penetration rate applies only to 
laboratory conditions,and thereforeurge 
that you run service tests on welded 
samples under your actual production 
conditions. May we help you?

T_T ERE is an inquiry typical of 
A thousands received yearly by 
our U- S - S  Stainless Specialists. 
Every inquiry receives the same 
careful attention, the same thought
ful analysis by men thoroughly 
experienced in the application of 
stainless steel.

Avail yourself of this service. If 
you are planning new equipment, 
or new processes involving condi

tions destructive to ordinary ma
terials, it is highly probable that 
you’ll find U- S - S  Stainless Steel 
admirably suited to your require
ments.

Let us tell you how this metal 
has prolonged equipment life, elimi
nated needless weight in equipment, 
and reduced contamination in scores 
of difficult applications. Write to
day for information.

U N I T E D  S T A T E S  S T E E L
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NEW Y O R K ’S F I R S T  T E L E P H O N E  D I R E C T O R Y  
GOES INTO S E R V I C E

*1878 Charles Pfizer & Co., twenty-nine years 
old, proves its progressive spirit by being listed in 
New York’s first telephone directory.

T O D A Y . . . This progressive spirit is more in evi
dence than ever before as the Pfizer laboratories 
evolve new ways to meet  the growing needs of 
modern industry.

M anufacturing Chemists

C H A S .  P F I Z E R  & C O . ,  I N C
81 MAIDEN LANE, NEW YORK 
444 W. GRAND AVE., CHICAGO

S p id e r  C o v e rs

THESE THREE

H  M c K E E

i
'1 D O W T H E R M  

GENERATORS

5

Supply the heat 
 ̂ fo r  a battery 

^ ° f  j a c k e t e d  
agitated varnish 

kettles
Close temperature control, speed of cooking, 
elimination of burning", fuel economy and 
simplicity were demanded on this job. Three 

1,000,000 BTU M cK E E  D O W T H E R M  

G EN ER A TO R S are meeting these demands.

FUEL E N G IN E E R IN G  CO.
749 S. M AIN ST. •  ROCKFORD, ILL.

W IR E  C L O T H  

FILTER CLOTH 

A L L  M ES H ES  

A L L  M ETA LS
W I R E  C L O T H  C O M P A N

IN C O R P O R A T ED
1355 GARRISON AVE., BRONX BO RO, N.

W ire  C loths 
S tocked  In 
W id ths U p  
To 1 4 '

H i

V arious Types O f Hy 
d ra u lic  P ress Pads

.AVE us submit recom m en
dations, samples, estimates. 

You will get quick, intelligent, 

econom ical response. And, 

on particularly "difficult'' fil

tration problems, bear in mind 

that for 29  years w e have 

specialized in the manufacture 

and fabrication of an excep 

tionally w ide variety of filter 

cloth. W ith our help, 

many "unsolvable" prob

le m s  h a v e  b e e n  l ic k e d ,  

bringing results as cleaner  

filtrations— faster "thru-put” 

— low ered operating costs.

MB.W .D . M ultiloaf" For 
P re ssu re  F ilter

R eactor S creen s



h e U Q u R D

Rotor* 

TVn«n9 ^

SRSÿi

Write for new 42-page reference 
book . . . .  Shows range of Downingtown work . . . .  Complete 
section of valuable A .S .M .E . and other data.

DECEMBER, 1940 INDUSTRIAL AND ENGINEERING CHEMISTRY

PLATE FABRICATION
•  CARBON STEEL •  M O N EL
•  CHROM E IRON •  PURE NICKEL
•  C H R O M E  N I C K E L  A L L O y S
•  STAINLESS C LA D  STEELS •  NICKEL- 
CLA D  STEEL •  SILICON-BRONZE •

•  On flat car, left: One of an order for six jacketed 
A .S .M .E . welded tanks 8 ' O .D . X  18' 4 l l /io* high. 
Fabricated from carbon steel/ equipped with specla 
dome manholes.

•  On car, right: One of seven riveted tanks, 10' 3*
I.D . X  31' 6 ' long on shell of carbon steel. Weight 
each 34,000 pounds.

•  Lower center: Two of a recent order for six A .S .M .E . 
welded jacketed tanks, 3 ' 6" dia. X  7 ' 3 ' on straight 
shell of carbon steel. Furnished with special fabricated 
manhole.
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P R O F E S S IO N A L  D IR E C T O R Y
1 $48.00 a Year $8.80

Personal Services O n ly  $96.00 a Year j

A S S O C IA T E D  
E X P E R IM EN T A L  L A B O R A T O R IE S

II 69 Meserole Ave . Brooklyn, N. y. 
Design and Construction of Special 

Apparatus and Instruments
I J .  Greenspan, Ph.D. Consulting Physical Chemist

F R O E H L IN G  &  R O BER TSO N , IN C.
Established 1881

Consulting and Analytical Chemists 
and Inspection Engineers

j Richmond Virginia

h a r r y  p r ic e

Chemical Patents

420 Lexington Avenue  
New York City

DR. J. A .  BERTSCH
Research Laboratories

Catalytic hydrogenations, dehydrogenations, oxyda- 
tjons. Gas Chemistry, absorption. Electrolytic oxy- 

j dstlons and reductions. Processes worked out, 
| consulting service patent problems.1 3512 Halliday A ve . St. Louis, M o.

T«l. La 5591

W . G . H E N S EL , Ph.D., B.S. (Ch.E.) 

Patent Attorney
Specializing In Chemical patent matters 

Associate of 
Arthur A . Johnson, Patent Attorney

! Main St. Bridgeport, Conn.

RO BERT E. SA D T LER

Attorney at Law (Tenn.) 

Registered Patent Attorney 
C h e m i c a l  P a t e n t s  

j a. .  .. 3026 West Lake Street 
] Minnesota

R O BER T  C A L V E R T

Chemical Patents

60 East 42nd Street 

New York, N . Y.

L A W A L L  & H A R R ISS O N
Biological Assays— Clinical Tests 

Chemical —  Bacteriological —  Problems 
Organic Synthesis 

Pharmaceutical and Food Problems 
Research

j So. 12th St. Philadelphia, Pa.

Established 1891

| S A M U E L  P. SA D T LER  & S O N , INC.

Consulting and Analytical Chemists 
Chemical Engineers

Special and Umpire Analysis 

Small and Large Research Projects 

Legal Testimony and Patents 

210 S. 13th St., Philadelphia, Pa. 

"Nothing Pays Like Research"

Z O L A  G . DEUTSCH, Ch.E.

Studies, Reports, Equipment Design and Specifications 
for Heavy Chemical Industry

Specialist in A lkali
420 Lexington A ye , New York

--------- ------------- -------------- -

H E N R Y  W.  L O H S E
I Consulting, Research and Analyses

Colloid Technology, Catalytic Problems, 
Corrosion

| Complex Ores Rarer Elements Spectroscopy
16 Front Street East, Toronto, Ontario

Tel.: Waverly 1512

E H R LIC H , J ., Ph.D.

Consulting Chemist
153 South Dohcny Drive 
Beverly H ills , California

O R G A N IC  SYN TH ESES
Fellow of the American Institute of Chemists

C. L . M A N T E L L

Consulting Engineer

Electrochemical Processes and 
Plant Design

136 Liberty St., New York, N . Y .

Harvey A . Sell, Ph.D. Earl B. Putt, B.Sc
SE IL , PUTT &  RUSBY

Incorporated
Consulting Chemists

Specialists In the analysis of 
Foods, Drugs and Organic Products 
1$ E . 34th Street, New York, N . Y . 

Telephone— Ashland 4343-4344

G U S T A V U S  J. ESSELEN , INC.

Chemical Research and Development

i Applying the Principles of Modern Science
to Industrial Business and Legal 

Problems

j 857 Boylston Street Boston, Mass.

“ The Research of Today h the 
Industry of Tomorrow"

M E T C A L F  & ED D Y

Engineers and Chemists

Industrial Wastes, Sewage 
and Water Supply Problems

Statler B!dg. Boston j

FO STER D. S N E L L , Inc. j
Every F o r m  o f  C h e m i c a l  S e r v i c e

Drop us a line for tickets to the 
National Chemical Exposition, Chicago, 

December 11-15 
Visit us at Booth 131

311 Washington Street Brooklyn, New York j

TH E M IN E R  L A B O R A T O R IE S
9 South Clinton Street 

Chicago, Illinois

Research

Conducted
in our laboratories as 

short or long term Fellowships

Supervised
in cooperation with the 

client's Research Committee 
and/or Research Director

1-inch Card, $4.40 per Insertion
$48.00 a Year

•

2-inch Card, $8.80 per Insertion
$96.00 a Year

i b I ' I l H "  R. H Fa sh  I I B.S. Ch.E ., Pres. g.S. Vlce-Pres. !
TH E FO R T  W O R TH  L A B O R A T O R IE S

Consulting, Analytical Chemists and 
Chemical Engineers

When you have propositions In the Southwest 11 
consider using our staff and equipment to save -! 
time and money.
Fort Worth, Dallas, Houston and San Antonio

ED W A R D  T H O M A S
Attorn ey-Ar-Law

Registered Patent Attorney

Chemical Patent Problems 
Woolworth Bldg., N , w y orit( N  y  j

FO STER &  CO D IER
Specialists in Chemical and Metallurgical Patents 
and Applications Involving Processes and Products 

Ex-Examlners In Chemical Divisions 
U . S. Patent Office

724 9th SL , N . W .
Washington, D. C,

Daniel Norman. Ph.D. W . W . A . Johnson, M .A

N E W  E N G L A N D  
SP E C T R O C H EM IC A L  L A B O R A T O R IE S

Qualitative and Quantitative Analysis I
* r v - - , A rc , Sparlc and A .C . A rc

ABSO RPTIO N  SPECTRO PH O TO M ETRY I
"R A M A N  SPECTRA- ' “ " v l c ,K r  

636 B E A C O N  ST. B O ST O N , M A S S . I

-----------------------------------------------------------------

DR. H A N S  T IE D E M A N N  
Consulting Engineer

13 H  R E IN A N Z A K A  
A K A S A K A - K U , TO K Y O

Cable Address: TIEDEM ANN TO K Y O

! ...—— ----- «4 « g ...................................................................
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Professional 
Directory
(continued)

Roger W . Truesdall, Ph.D. 
President

C . E. P. Jeffreys, Ph.D. 
Director of Research

T R U E S D A IL  L A B O R A T O R IE S ,  IN C . 
C H E M IS T S  and B A C T E R IO L O G IS T S
Specialists In Vitamin, Pharmaceutical and Food 

Research
520 W . A ve . 26 Los Angeles

THE WESTPORT M ILL
W eitport, Conn.

Laboratories and Testing Plant ol 

T H E  D O R R  C O M P A N Y ,  IN C .

Chemical, Industrial, Metallurgical and Sanitary Engineers 

Consultation— Testing— Research— Plant Design

Descriptive brochure, "Testing That Pays Dividends" 
upon request

This space 

available 

to 

Professional 

M en

$ 4 .4 0  

The Inch 

$ 4 8 .0 0  per year

Personal Services Only

Subscription  R ates
E ffective J a n .  1, 1940

American Chemical Society Publications
1. J o u r n a l  A m e ric a n  C h e m ic a l S o c ie ty ........................................... $  8 .50
2. C h em ica l A b s t r a c t s .............................................................................  12.00
3. I n d u s t r ia l  a n d  E n g in e e r in g  C h e m is t r y ................................... 4 .00

In d u s tr ia l  E d it io n  a n d  A n a ly tic a l  E d it io n
4. N e w s E d i t i o n .......................................................................................  2 .00
1 0 %  d is c o u n t on  1 a n d /o r  2 w h en  s e n t  to  th e  sam e  a d d re s s  a n d  (a ) 
o rd e re d  to g e th e r  o r  (b ) o rd e re d  a t  th e  s a m e  tim e  as  b o th  3  a n d  4. 
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Dorr T h ic k e n e r s  and A gitators at a large “m agnesium  from  sea water ”  operation

— a t t x L  i t s  f c Z i w e s s i t t g ,

Magnesium metal, so vitally essential to airplane construction and hence National Defense, sells today for 27

cents a pound against $3.50 a pound during the days of World War I— a tribute to 25 years of tech
nological advance.

Regardless of whether magnesium is made from dolomitic limestone, natural brines or sea water, 
Dorr equipment and methods enter the processing picture for Slaking, Thickening and Agitation.

Our position as contributors to modern magnesium processing is based on the two essentials of every 
successful enterprise. First, intimate knowledge of the behavior of magnesium salts, obtained through 

experience at our Westport, Conn. laboratory. Second, broad field experience in correlating labora
tory findings with plant scale production.

If you are about to build a new magnesium plant or modernize an old one, it will pay you to tap our 
fund of knowledge and experience on this essential metal.

THE DORR COMPANY INC.

A T L A N T A
E N G IN E E R S  • 570 Lex in g to n  A ve ., N ew  Y o rk

T O R O N T O  •  C H  1C A G O •  D E N V E R •  L O S  A N G E L E S

NETHERLANDS:Dorr-01iI!,?N VTTfcHH CAL £Q‘JIPMENT ARE AL*0  A V A IL A B L E  FROM  TH E  FO LLO W IN G  C O M P A N IES :-____________________________ -

IT A L Y :S .A .L  Dorr-Oliver M ilan-JAPA N ^ SaV ld  Em  L i d T t °  V<-Ci ’wnrMAOi<i ' ' LOod 0n ' G ERM AN V:D o" G eSc l,“ h a l' ' ni b-H B c ' l‘n •R A t''E E :Soc.Dorr-O live- -V ris 
A R G EN TIN A : Lo is Flora B««not ^  - S O u V . ^ ^  Hedem ora. Sweden - A U |T R A L lA :C ,« S|eH DuH P ,y . L . d . l / i J l c  Z

AFR ICA . Edward L . Batcman_Pty. L id ., Johannesburs • BR A Z IL : O scar Taves S Co ., R io d e Jo n e iro
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e f c t t f c f f u u i c e  S P E A K S  L O U D E R  t h a n  w o r d s

BUFFALO NO. 5-E  EXHAUSTER

SP EC IA L M ETAL 
T Y P E  " R "  FAN

The chemical industries make stiff demands 
on fans—-fans for blowing, for exhausting, 
for ventilating, and for mechanical draft. 
It s not what these fans look like on blue
prints that counts. It's performance! That's 
why Buffalo Fans get the engineer's prefer
ence.

Every Buffalo Fan is built for the job-in- 
hand— right down to the smallest detail. 
The design, the materials, the construction 
are geared to the specific chemical applica- 
tion, thanks to Buffalo’s years of experience 
with all phases of the chemical industry.

W hy not cash in on the savings Buffalo 
Fans offer in cutting replacement costs. A  
Buffalo engineer will gladly explain.

B U F F A L O  F O R G E  C O M P A N Y
1 53 Mortimer St. Buffalo, N, Y.

Branch Engineering Office! in Principal Ciliei 
Canadian Blower & Forge Co., Ltd ., Kitchener, Ont.



D E M A N D

H a v e  r e c e n t  c o n t r a c t  a w a r d s  p u t  y o u r  p la n t  

o n  th e  s p o t”  f o r  a d e q u a te  p o w e r  o r  p ro c e s s in g  

fa c i li t ie s ?  H e r e ’s a w a y  to  o b ta in  th e  a d d i t io n a l  

in s ta l la t io n s  o f  sp e c ia l p ip in g  y o u  n e e d , f a s t !

G iv e  th e  p la n s  to  G r in n e l l ,”  as soon  as y o u r  

r e q u i r e m e n ts  a r e  ro u g h e d  o u t .  G r in n e l l  e n g i

n e e rs  . . . p io n e e rs  o f  p ip in g  f o r  to d a y ’s e v e r -  

in c r e a s in g  p re s s u re s  a n d  c o m p le x  p ro cesses . . . 

h a v e  p ro v e d  th e i r  a b i l i ty  to  in t e r p r e t  s u c h  p la n s

P R E F A B R I C A T I O N  B,  Y

in to  s u p e r - p i p i n g  s y s te m s  in  s h o r te s t  tim e,

S t r a te g ic a l ly - lo c a te d  G r in n e l l  p la n t s  in s u re  

p r o m p t  d e l iv e ry  o f  p r e f a b r ic a t e d  su b -a sse m b lie s  

. . . p r e te s te d  a n d  a p p ro v e d  b y  u n d e r w r i t e r s .  By 

m in im iz in g  fie ld  w e ld in g , w e e k s  o r  m o n th s  o f 

d e la y  o f te n  c a n  be  sa v e d !

W r i te  f o r  m a n u a l  on  P r e f a b r ic a t e d  P ip in g . 

G r in n e l l  C o m p a n y , In c .,  E x e c u t i v e  O f f i c e s ,  

P ro v id e n c e , R . I . B ra n c h  offices in  p r in c ip a l  c itie s .

'H  • §  ' B  ■
; af

W H E N E V E R  PIPING I S  I N V O L V E D

*■11 LiI*
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