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Tlte control of industrial 7~eating processes: 
J. A. DOYLE. The paper mill be based upon con-
sideration of factors affecting the quality and 
cost of products subjec.ted to the action of heat 
in the process of manufacture. Reference will be 
made to the influence of time as well as tempera- 
ture in the conduct of such operations and the 
variable factors that affect the time and rate of 
heating and cooling. Further reference will be 
made to factors affecting the selection and use of 
various forms of fuel or electricity with suitable 
equipment, and of t'ne necessity of considering 
the mechanic21 features incident to heating, cool- 
ing and handling, as well as the strictly thermal 
features incident to the therinodyna~nics of the 
problem. 

Autonbatic volzc~neti.ic analysis-carbon mon-
oxide recorder: GUY B. TATLOR and HUGH S .  
TATLOR. d n  illstrumel~t for autolnatically mak- 
ing chemical analysis and recording the results 
is described. The i ~ ~ t r u n ~ e n t  be adapted to can 
any case xhere two or more fluids can be mixed 
in regulated volumes, and the result of the ob-
tained reaction of the fluids recorded by electrical 
conductivity, temperature rise, etc. Specifically 
the application of the apparatus to the analysis 
of flue gas for carbon monoxide is described. 

Control devices employed in the high presswre 
testing of X B S  catalysts: A. T. LABSON.Flow-
sheet of one hundred atmospheres experimental 
synthesis NH3 plant shown (slide), Need for 
close regulation of pressure and rate of flov dis- 
cussed. Various forms of an electromagnetically 
operated valve are shown. Consists essentially of 
a valve seat cut in metal block; a valve stern 
moving in a guide; an adjusting spring for hold- 
ing stem against seat; and an electrolllagnet for 
lifting valve stem off seat. Use of accessories 
such as gauges, manometers, relays, shown by 
slides. Plownleter for gases under high pressure 
s h o ~ ~ n .  Also compensating derice for density 
balance employed in c~ntrolliilg composition of 
gas. 

The absorptioti process for t h e  recou%ry of gas-
oline fvono r~afotral gss: J. B. GARNER. The 

paper consists of (a )  General description of the 
absorption process; ( b )  application of process to  
recovery of gasoline from dry natural gas; (o) 
conditions of operation of a large gasoline plant; 
(d)  economies effected in plant operation; and 
(e) physical properties of natural gas gasoline. 

The plastometer as an instrument for process 
oo?~trol: EUGENE C. BINGHAM,H. D. BRUCE and 
H. D. WOLB.~CH. Recent work proves that the 
viscosity of colloidal solutiorls is not a physical 
constant as ordinarily measured, but varies with 
the shearing stress used, so that a certain paint 
showed a change in viscosity of 1 0  per cent, when 
the shearing stress was trebled. It appears that 
this clifficulty is not limited to any one class of 
colloids, nor are high concentrations of the dis-
perse phase necessary. The difficulty can be 
overcome by the use of the plastometer. We 
have, then, two apparently ~vell-defined properties, 
viz., gield value and mobility. Colloidal solutions 
at  different concentrations fall into two types-
plastzc and pseudo-plastic-between which there 
soems to be a sharp distinction, dependent upon 
the character of the structure of the mgterial. 
Moreover, some colloidal solutions, such as glue 
and nitro-cellulose, sho~v a definife temperature 
from plastic solid to true liquid, which is the 
analogue of the melting point of crystalline sub- 
stances. Finally the concentration of disperse 
phase a t  which the property of plasticity finally 
disappears appeara to be well-defined and meas-
urable and definitely related to the pore space 
and the volume of the dispersion medium. 

A glass gauge: I tpressure S. E.~RRER. is 
often desirable to measure the pressure of a gas 
or vapor hi dl will react chemically with the 
materials out of which ordinary pressure gauges 
are constructed. -4n all glass gauge has been 
developed for this purpose and has been used 
successfully for several years. The gauge con-
sists essentially of a thin glasa diaphragm mhose 
motion due to changes in pressures on i t  is de- 
tected by means of a suitable electrical contact. 
The unknown gas pressure on one side of the 
diaphragm is balanced by a knolvn or measurable 
air pressure on the other side. Equality of these 
two gas pressures i s  indicated by the making or 
breaking of the electrical contact. Gauges hav- 
ing a range 04 several atmospheres' pressure and 
a sensitivity of I/lomm. of mercury have been 
used. 

The cotlstruotion and selection of temperature 
and pressure instrurnetrts for avtomatio process 
control: S. S.Ah-DI~SKP.There are three classi- 



425 OCTOIJEP, 13, 19221 SCIENCE 

fieations of instruments used in automatic process 
control: first, indication; second, recording, and 
third, controlling. Indicating types of instru-
ments are used in determining experimentally and 
in actual production the exact temperature and 
pressure specificaiions to follo~v to obtain higher 
quality and masin!unl production a t  a minimum 
cost. Recording types of instruments are used to 
maintain continuous and pernlanent records of 
these readings, records may then be ~ ~ l i i c h  filed 
for future reference. Controlling instrunlents are 
used to control these temperatures and pressures 
automatically. I n  tiii? may there is the assurance 
of duplicating results. 111many cases onlj- by 
automatic control can certain temperature or 
pressure specifications be followed exactlj-. 

Some plcases of aztloniatio process coiatrol: 
HEXBZRT8.CLARI~. Process control during the 
initial stages of tho derelopment of the process 
is usually a n i a t t e ~  of clove observation on the 
part  of the operator alld careful hand adjustment 
to Inset conditions a,s they arise. When the steps 
become known, the process is standarctized and 
the control is nlade autonlatic as f a r  as prac-
ticable. I f  the desired control is  merely to keep 
the tempera,ture constan:, aonle type of thermo-
s ta t  is einployed. TVhere the temperature must be 
varied in a predetcrmineci way over a certain 
length of time, an  instrument has been der-ised 
s-llicl1 nutoiii:i:icr,ll~- ~-:!ric:s the te~nperature of the 
cull'.:iiner :it nliy ~li!..ir<:~l rate, either constant or 
variable; holds the temperature a t  any point be- 
tween certain limits for any desired time; re-
n~oves the condensation in case of ~tenm-heated 
apparatus;  cools the container at any desired 
rate a t  the end of the process; stops the process 
at any de,sired point, and signals this fact to the 
operator. 

Eucirogen ion  methods as applied t o  process 
colztrol: E r ~ ~ ~ , I I .  The in&easing ofIICLLEB. use 
hydrogen ion measurements i n  the laboratorj- has 
opened a, field for sucli niethods in automatic 
process control. A ,brief description of an  instal- 
lation is given. Other nutoinatic control methods 
urilizing electrical nlensuring apparatus have 
already been applied successfully, sueh as the 
teinpcrature controller ia oil-refining processes 
and in the :nal<ing of ill:imina,ting gas. Electro-
lytic conductivity equipment has also proven very 
useful. The value of process colltrol by signal 
indicating apparatus -with manual operation is 
compared to control that  is entirely automatic. 
A brief description is given of the conductivity 
equipinent used for  salinity nleasnrenlents on 
battleships. A new method for measuring and 

controlling turbidity is  described, based on the 
chzracteristics of a photo-electric cell. 

Cost accoulttr:tg as  a factor in the  oontrol of 
chemical processes: CHARLES TVADSWORTH, 3 ~ .  
Once accurate costs are obtained, they must be 
deftly used. There are lnany pitfalls for the 
e secu t i~e  vho places blind allegiance in cost 
figures. Close contact with manufacturing plants 
is essential, and an  understanding of manufac-
turing problems and nlanufacturing psychology is 
si.ite qua non. An intelligent limit can be placed 
on purchasing, prices and 17~ages. The efficiency 
of each step in complicated manufacturing 
processes can be isolated, controlled and made 
more efficient. The lmomledge of whetller a 
product is  making nloney or not enables thr  
executive to control production and sales, espe-
cially as to quantities, and to direct emphasis to 
the lnost profitable enterprise. As the most accu-
rate indicator of business health, technical Inen 
lnust become acquainted with cost procedure, 
unless they are milling to remaSn in positions 
subordinate to inen with businees traiuing who 
understand cost procedure. 

The  re?noval of sltiall anzou~zts of CO from gases 
b y  passage tkroz:glt heated granular soda lirne: 
R O ~ E E TE. TkT1~so~ ,  A. HASSLBCIIER and C. E. 
>LASTERSON. The problem of the complete re-
moval of CO fro111 gas streams is of importance 
in  a nuixber of industrial applications, particu- 
larlv in the purification of hydrogen and nitrogen 
for  thu synthesis of ammonia. Several references 
2nd patents have mentioned the use of qocla lime 
a t  high temperatures for the purpose, but prac- 
tically no q ~ a n t : t a ~ ~ i r e  data is offered v i t h  regard 
to the removal of :mall a~nounts or the effect of 
the composition of the soda lime. This paper 
describes a series of expc'imcnts on gas contain- 
ing 2 per cent. C 3  in K2 a t  tcmyeratures varying 
from 250° to 530' and using soda limes of vary-
ing con~position. The results shorn that soda 
lime with high caustic soda contents are better 
~ h a n ,  those too low, or than lime alone. The 
former give snbstantially complete removal of 
CO at  around 400"C.. Sinall ainounts of moisture 
a.re helpful in increasing the efficieacy but do not 
appear t,o be essential. Experiments in the pres- 
ence of hyilrogen are  inconclusive becauze the 
hydrogen reacted slightly v i rh  the IBOj  used to 
determine CO. The fund-amental reaction involved 
is apparently CO -+ 2SaOEI == Na2C03 + E12. 

Tlce calcula,tioil, and compmison of specific rates 
of co~wosio?r, i n  nat.rtraZ ulsters: ROBERTE. TVIL-
sox. The writer maices use of the fact .that cor- 
rosion in practically all natural waters a t  tern-
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peratures belo~v 200° 3'. is  substantially inde-
pendent of the l~ydrogen ion concentration and i s  
directly proportional to  the oxygen concentration. 
Specific rates of corrosion are then calculated in  
terms of the weight of iron corroded per unit 
area, per unit tirne, per unit concentration of 
oxygen. Unitn are  suggested for  the specific 
ratev of corrosion, and formule given for calcu- 
b t i n g  these rates from da t s  on ( a )  loss in weight 
of test pieces and ( b )  drop in oxygen content of 
water. Ey thus correcting for  the effect of oxy-
gen concentration, etc., it is  possible to compare 
rates of corrosjoil under different condition8 and 
determine the preeise effect of velocity, tempera- 
ture, ete. I t  appears that  the specific rates of 
corrosion depend niore on velocity than on ally 
other single factor and that the colnposition of 
the metal axii the hydrogen ion concentration are 
generally unilnportant in u n d e r - ~ ~ a k e ~  corrosion. 

A ?leu; ,;,ae'ohod o j  measuring corrosion under 
water. 1nl;esttgat.lon of eJect of tlelocii?j: F. N. 
SPELLEI:anfi V. SubaqueousV. KKXDALL. COT-

rosion is tiearly proportionate to the concentration 
of oxygen disso11-ed in  mater, ~%--i,ich fact  is used 
for  measuring the amount of corrosion in the es- 
periinent described. Water is passed through a 
oertain length of ¶,&-inch, qb-inch and :?i-inch 
commercial steel pipe, uncoateci, and the cor?osion 
is measuled by the difference in concontratior of 
dissolred oulgen. Time of contact n a s  lield con-
stant; by va;ying the length of pipe. Velocities 
froin ?/lofoot per second to 8 feet per second 
were ohtaincd. Corrosio71-velocity curves are g iwn  
for  each size pipe, for  temperatures ranging f r o a  
60" to 170° 7.Corrosion is found to  increase 
with velocity in all  eases, but a t  a decreasing 
late.  Rate of corrosion accelerates rapidly with 
rise in temperature over 90") ~e loc i ty  and all  
other conditions being eonstant. This method of 
measuring corrosion is  applicable to the investi- 
gation of the influence of other factors on aub-
aclueous colrouion, such as  composition of the 
metal, character of the water, etc. 

T h c  action of sodiufia silicate zuhew. used in  
soops: A. 8. RICXARDSON. The possible advan-
tages of sodiunl silicate in soap have been studied 
under tho following headings : Water softening 
action; detergeut action ~ ~ i t h o u tadmixture of 
soap: and effect on emulsificatioll power of soap. 
Tne soap-sparing effect of sodium sillcate varies 
with tile conditions of i ts  use, being most pro-
nounced a t  high te~nperature and in hard TT-ater 
high in magnesium salts, under which conditions 
the  amount of soap conserved may be more than 

the chemical equivalent of the sodium silicate 
used. Soclium silicate has p~obab ly  no detergent 
action when used without soap, except i n  so f a r  as 
free f a t t y  acid is present in the wash. Iio~vevcr, 
sodium silicate increases the emulsifying power 
of soap solutions, as  shown by a clecraase of the 
surface tension of the soap solution toward a 
mineral oil. 

Counter-cvrrent digcstton of wood b y  the  soda 
process: R. T .  I-IAsL.~Iand W. P. RYAE. From 
a considcratiorl of the law of nlass action, the 
digestion of wood by the soda process seems to 
offer a field fo r  the application of the counter-
current pritlciple. Ungerer, a n  Austrian chemist, 
patented the equivalent of such a process i n  
1372, but no record is foun~ l  of i ts  coinmercial 
application. liecent v;oik has shown that  by  
?assing the soda solution in ooanter-current direc- 
tion to  the wood chip, the time required for 
digestion can be decleased by one third to one 
half that of the usual batch process, that the 
yields on snlall scale equiplnents are  from 2 to 10 
per cent. t h ~ ta better bleaching pulp l o ~ ~ ~ e r ,  is  
obta:llea and tha t  the  alghs (rezktant)  ezllulose 
content of the pulp is materially increased. 

Pnctors zr~fit~eilc?i~g eficlencd of nlkalt-t i le  
chlor,na cells: W, P. BYAN,C. T. IIARDIKQand 
E. P. Russ r r ,~ ,  A study of the effett of effluent 
flow lis, current eS-eiency a t  four current densities 
s h o ~ i s  that  the efficiency inercases rapidly with 
increased flow, a2proaching 103 per cent. nsym-
photically. 11 plot of current density us. effluent 
iio-,v a t  the guaranteed (92 per cent.) efficiency is  
of especial interest to  plants forced to  run a t  
~rtzrying cuirenl densities because of the influence 
of seasonal changes on poricr supply. The per- 
formance of a n  Allen htoore cell mas studied, and 
tile results show that increasi~lg the effluent flow 
increased the cathode currcnt cfficioney, the volt- 
age and the energy efficiency, altllough the Inst 
decreases as  high fio~vs are reached. Increasing 
current density deercases the eficiency and 
increases the voltage a t  the rate of 0.01 volts per 
amp. per square root. For 92 per cent. current 
efficiency the salr, conversion ia very close to 50 
per cent. For a given cne7g.y efficiency the flow 
is directly proportional to the currcnt aensity. 
For a given current eficiency the flow is pro-
portioxal to the current density above 7 5  amp. 
but fsl ls  of£ rapidly below that. 

Physlcal properttes of deiatul cemeilts: PAUL 
POETSCHICL. 

Piltratioqt formulas: TV. K. LEWIS,The for- 
mulas hitherto proposed for filtration in chamber 
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and leaf presses completely fail  to apply in the 
case of sludges which are highly oompressible and 
those to which filter-aids have been added. Care-
fu l  experimental stncly of the prnblein has been 
made and empirical formulm developed which are 
believed to  be satisfactory for  rthe problems of 
engineering design. 

Bzhazlior of compressible slztdges du~in tgpltra-

advent of the commercial ozonizer has opened two 
fields for the inclustrial application of this gas: 
(1) in places where a small amount of ozone wiIl 
accomplish the desired result and (3) in the pro- 
duction of products that  sell for a sufficiently 
high price to justify its use. I n  the first class v e  
have the bleaching and oxidizing of vegetable 
drying oils anc7 rhe clrying #of paints and var-

tion: N. P. TVoonrna~n and \Ti. J. EDXOXDS.nishes. I n  -he second class is the prodnction of 
Careful stnclp has been niade of the resistance to 
flov of liquid througl~ sludges of different types 
as  a function or pressure, prcsszire gradient and 
time of filtration. On the basis of the experi-
mental results fundamental differential equations 
have bcen derived. One me:hoJ of solution of 
these equations has been suggested. 

The solvent properties of acetone: R. F, Rcar-
LER. The paper takes up the folloxving industrial 
consideration regarding acetone as  a solvent; uni- 
formity of the present grade of acetoiie from 
calcium acetake, boiling point and. volatility, 
freezing point, inflammability, dehydrating prop- 
ertics, lniscibilit,y with other sol rent.^, use as  a 
coupling or bending agent be t~reen immiscible 
solvents, relative cost per gallon, physiologica1 
effects and recovery of vapors. The solubility of 
acotylelle, cellulose acetate and cellulose nitrate, 
rosin and ulineral oils, gums, resins, shellacs, 
aninial and vegetable oils, fa ts  and greac;es, vases,  
asphalts and bitumens are discussed. 3Ieniion is  
also made of acetone in the dry cleaning ancl 
leather industry as a constituen: of pain:, var-
ninh and c ~ r b o n  removers. 

Zos i i~  determination irz pi:~e prodzicts: 21. H. 
VILBRANDT The deter- and J a m s  R,.VITI~X~W.  
mination of rosin in radons  inixture3, such as  
pine oils, ~vood creosote'i and ke~ouene 1ni:;tures 
for  materials used as  fly chasers or in emulsions 
fo r  disinfectant puiToses is a matter of well-
known importance. Results frequent,ly reported 
by manufacturers and consumers are c1i:c ordant. 
The writers have fouad, I~o~vever, that the stand- 
ard  methods, with but slight modificatioll for the 
prevention of emulsions, give results which are 
accurate easily vvithin % of 1 per cent. and 
sometinles rnuch more accurate than this. 

Some indiistrial uses of ozo?1e: ERWINw. 
FELICEL.The use of ozone in the industries has 
not been wiclespread due to t ~ v o  reasons, fliz., 
(1) X satisfactory source has not been obtnin-
able, and ( 2 )  on account of the high cost of pro- 
duction. For the past  several years ozonizers 
furnishing a large amount of ozone a t  a low con- 
centration have been developed, and these ma-
chines ha7.e clemonstratecl their durability. The 

certain aromaiic aldehydes and the prodnction of 
potassium permanganate. Small amounts of 
ozone a t  ion teqperatnres bleach a n  alk3li re-
fined linseed oil almost colorless, while if tho tem- 
perature be raked the nlajor effest is  one of 
oxidation. The drying of' varnishes ia clso an  
egoct of oxidation. Thjs oxidation is an:ocata-
lytic and can be gre3tly hastened by the presence 
of exceedingly srnall quantities of ozone in the 
atmosphere of the drying room. The production 
of vanillin i.i n straiglit cheinical reaction in 
which the ozonide of iaoeugenol is made and sub- 
sequently reduced. The production of potassium 
pormanganato is accomplished by oxidizing potas- 
sium n~anganate  in alkaline solution. 

lilctl~anolfi0'11~ methane: RALPH TI. ~,IFXEEand 
STEPIIEXP. EUEHE.E y  passing methyl chioride 
mixed with steam over alalreil liine cut 337O C. 
thers is obtained a D O  per cent. conversion into 
niethanol ( 6 3  per cent.) and met!lyl ethsr ( 2 5  
per cent.). By passing steal11 and r u e t h ~ ~ l  ccher 
o v a  al~inlininm oxide a t  350° C., lllethgl ether is 
half converted to nlcrhyl alcohol. By reivcikiug 
the residual methyl ether this conversion can be 
made ~omplete.  The presence of an inr.rt gas, 
e. g., methane, is  not a hindrance to the proces3. 
Ali operations are carried through nithout pres-
suro ancl can be arranged to morlr in a continuous 
operation. Accordingly have now avnilabl,> 
4t1o supplement our failing methanol supplies a 
process which incompletely chlorinates a high 
~netlinne 11,xtural gas, hgcirolyzes t~lio iiiethyl chlo- 
ride content of same to methanol a i d  i v ~ t h y l  
ether and reworks the methyl ether to give a final 
yield of met!ianol of 90 per cent. of tile me~hg.1 
chloride first made. 

Tibe exnminatzoit of writing i d s :  F.F. BJPIIET. 
There is need of a system of exnmiaa*ion of 
writing inks which shall proceed on scientific 
principles and a t  the samo time be related to the 
needs of the average user of ink, and thi3 paper 
atrtempts to provide such a basis. The four quali- 
ties of writing inks mo&t desired are color, por- 
manency, stability and non-corrosivoness, and 
these should be given consideration in  approxi-
mately equal degree. The relation of composition 



of the ink to  each o f  these properties has been 
studied experimentally, and briefly sumlnarized 
resnlts are given. The tests now in use by the 
Bureau of Standards and others are recommended, 
with modifications, v i t h  emphasis on the Inore 
practical tests. 9 system of rating giving equal 
weight to the four fundamental properties is sug- 
gested. Only iron tannate ink is considered in 
full, but the properties of other inks are dis-
cussed briefly. 

No{:-n1eta7lic i n c l z ~ s i o ? ~ ~ :  inflt~ence upon t7te;r 
ferriie segregufioit in  stcel: E.  G. MAHIT and 
11. W. BOTTS. I n  this paper is presented addi-
tional eridence to support the uiem that  non-
metallic inclusions in steel are centers of zones of 
segregation of soluble impurities, and that  the 
segregation of these impurities is  the primary 
cause of ferri le segregation. Giolitti's recent 
pspers are discua~ed and his theory tha t  only 
"oxidizt-d" inclnsions hare any effect upon 
ferrite sepegat ion  is held to be untenable. Oxi-
dation rings and sulfide halos have been studied 
and discussed in  this co~neetion, and pholon~icro- 
graphs are reproduced to illustrate the points a t  
issue. I-I. 11. H o ~ e ' s  conception regarding the 
mechanism of ferrite gelleeis is regarded as  being 
correct for  all steels except those cooling fairly 
rayisly fro111 the liquid statc. 

T h e  det~~.i iz lnrt f ion o t  var io~ts  .r21.ono-l~yd~6c 
phe~iolsb y  the p7ic::nl ~enge:l l  of I;oli?z a7:d Deizis: 
Canr,c~:os ~TESXINGSEN. The phosphotungstic-
phcsphomolybdic ccid rcngent of Folin and 
Denlj offerr: a means fo r  the qusntitative deter-
mination of a number of mono-hydric pllcnols i n  
d i h t e  aqueous solntions. The nature of the color 
prociu~ed nvit11 these phenols fulfills lnost of the 
rcqnircmc:l?s of a colurlxetric method. The in- 
tensltp of tho cola; produced is  deponc!ent upon 
the ccace-it~ation of the gar:ie';!ar phenol in pure 
aqueollq so!ntion.; free from rcc?ucing jageents. 
E-nq3hlhol 2nd iroam~-1 phellcl can be used as 
satisfactory standnrds for color conlparison and 
ofi'er an  adrantngc over the muqh ased carbolic 
acid in that  they are solids a t  ordinary tempera- 
tur,?s rind can be weighed direct v i th  ease. 

T h e  m i d  s'alzio of XEIDLC.enr?tl,~ires:S ~ - K ~ K S  

The correct del-ernfination of tho acid ralue of 

varaisl~es ;usy 52 bxsed upon t r o  conditions: 

(1) The rar11ie11 tna-t be of low sisco:ity 80 that  
on siln!iing with aleohel t he  dist,ribution of the 
acid ingrcdicnt between the alcohol and the var-
nish ~olven: nlay quickl~r reach equilibrium; (2)  
I f  standard aqueous allcali is  used for  titrating, 
after hxring added alcohol, the final concentm-
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tion of water in the alcohol layer should not be  
greater than 30 per cent. or lorv results will be 
obtained due to hydrolysis. 

Propionic acid and ketones from whey:  E. 0. 
WHITTIERand J. $1. SEERMAN. The factors 
affecting the propionic fermentation of lactose 
have been investigated and conditions determined 
whereby approxinlately 2.4 pounds of propionic 
acid and one pound of acetic acid may be obtained 
from fi-\-e pounds of lactose in twelve days' incu-
bation. A mixeJ culture of Bact .  d c i d i  Pro-
pionici ( d )  and Lactobacillus Casei incubated a t  
30" C. for three days is used for the i~loculation 
of the previously sterilized and buffered whey. 
The mixture of propionate and acetate obtained 
may be either converted into the free acid3 and 
refined or distilled t o  yield a mixture of acetone, 
methyleihyl ketone and diethyl ketone. 

Pittsbzfrglt as on i~tdustrial  center (historical) : 
J .  H. Jarass. The greatest of Pittsburgh's re-
sources is b i tumi~~ous  coal, upon which is  built 
the ~ ~ l i o l e  nletallurgical dereloplnent of the dis-
trict. The giass industry began developing some- 
what before the iron, and has had a n  uninter-
rupted growth, until to-day i ts  tonnage makes 
this one of the greateat glass districts of the 
world. I n  iron development t l ~ e  s t ~ ~ g g e  pigwere 
iron principally for foundry iron a t  first, puddled 
iron, crucible steel, Eesscmer steel, bmic open 
heart11 steel. The fuel first used mas charcoal, 
then beehive coke, then n a t u r ~ l  gas for  basic 
open hearth steel, and to-day the trend is  t o ~ ~ a r d s  
by-product colrc. utilization of the coke oven ga3 
in stcel n~anufactnre supplemented by producer 
gas rrom bituminous coal, offsetting the decline 
in natural  gas. Secondary to  the above group 
are thc  iron and steel fabrication industries and 
clle:nic:*l industries. Xost of the chemical indus- 
tries arc merely tributary to the iron and steel. 

Govsi':zi:?g factors on w:zic7~ pain-t co~zsiste?zcy 
deperlils-f~ig7itetlIs j7occ?~latlon one of the  most 
importnizt : E~ENP.YGn3el.r. The goTerning fact.ors 
on which yicld ralue and mobilita depend are the 
viscosity of the rehicle, the pigment-rrhicle rntio, 
the force of Aocculation in  tlie pignient-vehicle 
system anc? particle size of the pigment. As the 
foace of rioeculati,on in the pigment is the most 
important of the four factors, i t  is studied in  
detail. The paper contains much vaIuable infor- 
~nat ion  ~ e r t n i n i n g  to  paint manufacture. 

Coizstants of rosin change a f ter  potodering: 
F. P. TEITCIIand \ITCf'.8amples of F. STERLING. 

various grades of rosin ve re  powdered and kept 

in s io~pe red  bottlos. Analyses a t  the start  and 
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af ter  standing one week show a decided decrease 
in  the acid and iodine numbers and a decided 
increase in  the saponification number and melting 
point. The percentages of unsaponifiable matter 
yemain constant. The results show that rosin 
should be kept in lump form and polvdered imme- 
diately before the analysis is  to be made in  order 
to  prevenr changes in  i ts  constants. 

The  efec ts  of treating materials and outdoor 
ezposure upon the water )~caistcltrr~cn) id tc,?si7e 
strength of cotton cluck: T, D. JAYELL nl~il 
H. I?. I~OLIIAN.Niilnerous samples of treat-
ed canvas were exposed to tlie weather fo r  
six months under conditions unfavorable to  mil-
dew and bacterial deoay. Cnexposed portions of 
the same snmples after the same length of time 
showed little or no deterioration. With Inany of 
the treatments dereloped by the Bureau of Chcm- 
istry tlie treated canvas showed very high water- 
resistance after ?;eathering. By adding certain 
bituininous materials or mineral pigments to 
treatments mhich, when used alone, gave the can- 
vas lov- water-resistance after exposure, the 
water-reqistance was considerably increased. With 
a11 of the treatments free from pigments the 
treated canvas gave after exposure tensile 
strengths lower than that  of the untreated canvas 
after exposure. The addition of mineral pig-
ments to certain waterproofing preparations which 
caused decided veakening of the canvas when ex-
p o d  to the ~veather nlaterially reduced such 
effect in erery instance and i n  some cases the 
treated fablic after exposure lvas stronger than 
the untreated fabric af ter  exposure. The results 
indicate tha t  the addition of, mineral pigments to 
waterproofing preparations is  beneficial since they 
redme the neakening effect of solar light and 
heat mithout reducing water-resistance, 

A new form of preciston hyd~orneter:C. W. 
TOVLI<. This hydrometer consists of a glass float 
moving freely i n  a glass tube carrying a suitable 
scale. Eetneen the float and the lower end of the 
tube n light chain hangs in  a catenary curve. The 
Boat is  ballasted so as  to be in  approximately 
submerged floating equilibrium in the liquid to be 
tested. The final adjustment to exact equilibrium 
is automatically made by the action of the chain, 
and this position of the float is then read on the 
scale. TTith a properly calibrated instrument 
density determinations accu~n te  to one unit i n  
the fourth decinlal place can Le made in  a couple 
of minutes. 

Chenztcal corrosion of iron silicon alloys: A. K. 
SXBLLEY. The desirability of using iron silicon 

a l l o y  as  universal resistant materials for  chem-
ical construction and wherever there is  a possi-
bility of chenlical corrosion has been firn~ly estab- 
lished. Their manufacture demands the use of 
the best grades of material, the best foundry 
practice and careful metallurgical control. Silicon 
contents should be about 14.5 per cent. I f  i t  is  
lover the acid resistant qua1;ties of the metal 
will be affected, and if i t  is higher the strength 
iq I e ~ e n e d  ?nrl In'iny manufacturing difiiculties 
n re cnconntered. Other specifications are given 
in  the paper. 

F w f ? ~ i n l  resans: CARL S. SIISER, JOIINP. 
TRICI~EYand H IROLD J. BXOTJ~XLEE. 

D~stlUatiot~ o j  dtlute aiii,, ,u~~iasoltbtions: G. 
GALISG-am. I n  very dilute solutions ammonia 
doe2 not follow Henry's  law, the volatility being 
progressirely less as  ?ilution increases. I n  con-
sequence the complete removal of ammonia from 
ammonia water mixtures is  lendered difficult. 
Careful experimental d'eternlinations of the con-
stant of IIenry 's Law demonstrate that the devia- 
tion ig due to dissociation and indicate that  in 
extreme dilutions there exists a constant boiling 
mixture. 

Caustsc%zatzon o f  soda ash: J .  II.iaao~. Expe-
ririiental deterlllination is reported of the influence 
of time, temperature and the amount and char-
acter 02 lime used in eausticizing dilute soda as11 
solutions upon the degree of conversion and the 
rate of aettling of the resultant sludge. Tho sig- 
nificLznee of the results in design and operation of 
causticieing plants is indicated. 

Decornpositioit of W. I<. LETV~Snlt?ales: and 
G. J. CREEKFIELD, The thermal iiccomposition of 
sodiuin nitrate into nitrate was studied ill order 
to secure data on the  tenlperature coefficient of 
the reaction rate conslant of a completely homo- 
geneous reaction a t  elevated .temperatures. This 
data mas obtained, and i t  T T ~ S  fur~hermore  
demonstrstecl that tlie conversion of nitrate to 
nitrite is  reversible, the reaction equilibrium 
shifting to the nitrate side as  temperature 
increases. I n  consequence the re~+lction rate, af ter 
the reaction has progressed to an  appreciable 
extent, is decidedly retarded by the reverse re-
action. The decomposition itself is monomolecu- 
lar, but the character of the reverse reaction has 
not yet been determined. 

Potash from 3se/p. BIII-Theoretical consid-
erations pertai71ang to the pre~~arataon of potas. 
sium chloride f?om kelp b r ~ n e s :J .  TT7. Tusxcri-
TINE and H. G. T ~ N N E R .  Kelp brine contains, 
after  rectification, potassium and sodium chlo-
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rides i n  the ratio @f 20 : 7. These being tho 
principal constituents, the problenl of maaufac-
turing potassiunl chloride therefrom is that of the 
separation of potassium and sodium chlorides. 
This is acconlplishod by alternately eraporating 
and cooling, the former precipitating the sodium 
salt, and the latter the potassium salt, advantage 
bcing !aken of the ~ i d e  difference in the tempera- 
ture coefficients of solubility of the two. The 
cooling is  aoeomplished by boiling in vxcuunl. 
The equilibria obtaining and their manipulation 
for the nlost convenient operation of thr  system 
and the manufacture of potassium chloride of 
desired purity have been studied from the phase 
rule point of ~ i e w .  Compositions a t  the various 
points of concentration have becn deternlined, 
and methods of calculati~lg thew have becn devel- 
oped and applied to the practical operation of 
the e~aporn t ing  and crystallizing processei. 

T h e  chemical contra! of ,tlze ~ U e r i c c ~ b  cotto?? boll 
tbeecnl: L E H B ~ A NJOIIKSOT.The c. S. D. A. 
method of dusting cotton plants with calcium 
arsenate i s  a n  effectire nlcans of control, but 
difficult, berond the intelligellce ancl skill of the 
overage cotton fanner. Xone the less, i n  the ab- 
sence of any easier or more successful niethod up 
to  this time i t  deserves the endorsement of the 
American Chemical Society as an  excellent piece 
of research work and the society's encourage~llent 
to simplify, stanclardize and make more general 
the application of the n l~!~od,  probably needing 
n spec: 1.1 organiza4ion and a large body of i1.ained 
inspectoxs anrt coaches in the metllod. Compari-

son is d ra~vn  v i t h  Mississippi Rirer flood preren- 
tion. 

DITIGTON O F  CELLULOSE CIIE?dISIRY 


IIsrolcl Hibbert, Chit i~ma?? 

G. J. Fsselen, Jr . ,  secreia.iy 

Chenzistrp o f  ?Tood-rI: R~SZIZISof a?zalys.is of 
Iren~t?cood a?;d sapwood of sonae Alsze~ican spe- 
cies:  G. J .  RTTTBR and L.C. FLECK.The com-
parative chemical corcposition of heart~rood and 
sapwood of ten American species is giveil in the 
paper. The results SIIOTS that in general the celln- 
lose and i!ie lignin are higher in the s ap i~ood~  of 
tlic conifers, hut  tha t  these s ~ . n ~ e  areconstants 
higher in the het:rtx~ood of the deciduous species. 
The higher yields of cellulose and lignin in the 
s:~p.ivood or in the hear 'c~~ood of a given species 
are ncco~~:pz:~itd '07 lo:xer YeIda in extrac:ive?. 

T7ze nceto1gs:'s ,~,eaction, applied t o  celEzrlose iso- 
inted f ~ o n t  a nzn3ber of com?~lercicil woods:  
LGUISE. WISZ and ?VALTER C. RUSSELL. Cellu- 

lose was isolated froin beech, birch, maple, aspen, 
oak, pine, balsam, cedar and llenlloek by alternate 
elllorination and sodium sulfite treatments until 
free from lignin. Thc cellulose was then con-
verted to "normal cellulose," which was subse-
ciuen'tly subjected to  acetolysis. I n  eae6 case 
appreciable amounts of cellobiose octaacetate 
wele isolated and identified. 

Pocioi-s i ,?flz~encing t h e  p r o p e ~ i i e s  of wood 
oeltz~7ose as  isolated b y  t h e  chlorination method:  
ATARK W. BRAY and T. X. ANDREWG. Cerhin  
series of pulps nlade by keeping all cooking con- 
ditions as const>x~ltas possible except time garre 
r a h e s  for alpha, beta and gamma cellnlose that  
did not lie in proper relation to  each other. Un-
less tile chlorination conditions are uniform in 
the preparation of cellulose from these pulps the 
character of the cellulose is affected. Therefore, 
a study was undertaken of the conditions which 
affect the character of the cellulose as  expressed 
in the per cent. alpha, beta and gamma cellulose. 
It was found illat incrcnqing th? t c ~ n p e ~  ,itare xni l  
time of chlor i~~at ion  el(IJJ I!~loriu:ttion) inircnses 
:he percentage of non-reaistant cellulose in cello- 
lose cielked by the Cross and Bevan method. 
There is very ljttle beta cellulose in pulps or 
nood before i t  is chlorinated for the preparation 
of cellulose, escept in decayed material. The 
action of the organisms of deoay in some cases is  
~ i ~ n i l a rto that  of chlorination on the character 
of cellulose. The copper number of cellulose is  
a measure of the resistance of cellulose torvard 
17.5 per cent. sodium hydroxide solution, and also 
of the amount of over-chlorination. The data 
indicate tliat beta and gamma cellrrlose have the 
same copper nunll~or. 

The ratio, copper number of the  cellulose -- constant. 
per, cent. beta plus galnlna cellulose 

From the relaiion of the copper reduction capacity 
of beta and gamma cellulose, tho data indicate 
that vifhin every three CtiHI0O5 complexes there 
is  one :~ldehyde group. 
Aw inzproeed metftod f o r  the  dcternziitation of 

alpha, beta and ga??zria cellulose: ~IARI<W. Bnarr 
and T. ?rX. A k x ~ s ~ ~ v s .  forA volumetric method 
the determination of alpha. beta and gamma. 
cellnlose based upon the titration of the organic 
nlaterial in Cross and Gevan cellulose has been 
~ro~l iec l  The separation of the resi3tant fro111 out. 
the non-resistant cellnlose is carried out by treat-
nlenC with 17.5 per cent. NaCH, filtered by suc-
tion or centrifuged and -vvaahcd. The alpha ccllu- 
lose i s  diasoli-ed in 72 per cent. E12S04 ma le  up 
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to 100 cc. in a granulated flask, an aliquot of 
which is oxidized with standard EzCrz07 solu- 
tion; the excess KzCrzO7 is titrated with ferrous- 
ammonium sulphate solution. The alkaline fil-
trate is divided into two equal portions. One 
portion is acidified with dilute HzS04, causing 
the beta cellulose to precipitate. An aliquot of 
the clear solution is oxidized as in the alpha cellu- 
lose determination for the estimation of gamma 
cellulose. The other portion of the alkaline 
filtrate is used for determining beta plus gamma 
cellulose. The value for beta cellulose is arrived 
a t  by subtracting the result of the gamma cellu- 
lose determination from that of the beta and 
gamma determination. The volumetric method 
gives a direct means for the estimation of these 
three constants in determining the character of 
the cellulose. Filtration and washing difficulties 
of the gravimetric determination are practically 
overcome. This method is more accurate and 
can be carried out much more rapidly than the 
gravimetric method of Cross and Bevan. Check 
determinations can be made without repeating 
the Cross and Bevan determination for preparing 
cellulose, which procedure is necessary in the 
gravimetric method. 

The gelatinization of lignocelluloses: A. W. 
SCHORQER.I t  has been found that lignocelluloses 
when ground in dilute alkaline solutions attain a 
high degree of dispersion. The resulting gela- 
tinous product when allowed to dry forms, with- 
out pressure, a dense, horny mass having a spe-
cific gravity of 1.4-1.5, which is three to five 
times greater than the apparent specific gravity 
of the original wood. The peptonizing action of 
alkali is particularly marked in the case of the 
hardwoods in comparison with the conifers, the 
diflerence being apparently due to the greater 
hemicellulose content of the former. The cereal 
straws gelatinize even more readily than woods 
by the above treatment. 

A study of the methozyl distribution in the 
products of the soda cook of jack pine (Pinus 
diuaricata): S. S. AIYAR. This paper is a con-
tinuation of the work on the distribution of 
methagyl in the products of wood distillation pre- 
viously reported. As the period of cook is length- 
ened the methoxyl in the pulp gradually falls to 
a minimum after two hours' cook a t  maximum 
pressure. Thereafter the loss of methoxyl is not 
very appreciable. The liquor in its turn gains 
the methoxyl corresponding to the low in the 
pulp so that all the methoxyl in the wood used 
is found in the products at  the end. The volatile 
methoxyl derivatives in the liquor reach s maxi-

mum in half an hour after attaining maximum 
pressure, and then their quamtity falls. There 
seems to be a reversal of the equilibrium as the 
strength of caustic falls and more woody matter 
is dissolved in the lye. The figures for the lignin 
and methoxyl contents of the pulp calculated to 
percentage on the lignin and methoxyl content of 
wood run parallel. This seems to be another con- 
firmation for the theory that all the methoxyl is 
associated with the lignin. 

Xannose from wkite spruce cellulose: E. C. 
SHERRARD.When white spruce wood is hydrolyzed 
with dilute acid a t  atmospheric pressure the 
quantity of cellulose removed corresponds to the 
quantity of sugar produced. Since no mannan 
can be isolated from the wood by the usual meth- 
ods the mannose is probably present as a manno- 
cellulose and not in the adsorbed state. Other-
wise, it  is difficult to advance an explanation of 
the removal of a quantity of cellulose correspond- 
ing to the sugars produced. The paper direota 
attention to the presence of mannose as a product 
of the hydrolysis of white spruce cellulose and 
also to the fact that this sugar is distributed 
through the alpha, beta and gamma celluloses. 
While the mannose is quite easily removed by 
means of dilute acids a part of i t  withstands the 
action of alkali and is even found in cellulose re- 
precipitated from zinc chloride-hydrochloric or 
cuprammonium solutions. Mannose has been 
found in the solutions resulting from the hydroly- 
sis of white ~ p m c e  cellulose prepared by the Cross 
and Bevan method, and from soda, sulfate and 
suEte processes. 

Experimental worb on the development of a 
theory of the protection of wood by preservatives: 
E. BATEMANand C. HENNINQSEN. Practical 
methods of preserving wood against the attack of 
low forms of life require the injection of some 
material which either inhibits or kills the attaak- 
ing organism. A working hypothesis on the pro- 
tection of wood by preservatives is proposed. It 
states that wood preservative must possess suffi- 
cient solubility in water to produce a solution of 
lethal concentration. When injected into wood as 
an oil solution, the active ingredients are dis-
tributed in the ratio 09 their solubilities in water 
and oil. The paper, which includes new data on 
the solubilities, solubility coefficient and toxicity 
of mono-hydric phenols, offers experimental proof 
of the theory. 

iVotcs on the roin-sizing of paper. I. The 
reactions between aluminium sulfate and sodium 
resinate (rosin size) solutions: ALFRED TINQLE. 
The experimental results obtained may be sum-
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marized as follorvs: When so!utions of these 
conlpounds are mixed in  ~toicliiometrical propor- 
tions, precipitation of alumina and roqin is com-
plete. TYhen a consider~ble evcess of aluminium 
sulfate is used the preci2itate contains no resinate 
but consisis of free rosin acids with less than 
their equivalent of free al-r~mina. At certain con- 
ceiltrations all the alumina remains in solution, 
ros i i~  acids only being precLpitated. Rosin acids 
precipitated i i ~  this Tray ("Rosin B " j  are not 
in the same physical condition as  when precipi-
tated by mineral acids. Addition of mineral acids 
to this lnodification of rosin changes i t  to the 
lliore cornlllon fcrm ("Rosin A "). "Resin B " 
i s  probably spongy rosin very thoroughly inter-
nenetrated with water, 

Xoies on the rosiqa-sizi?ag of paper. 11. The 
process in tke beating .e?tgixe and a t  the tact encl 
of llbe papcr *lachine: ALFRZDTINGLC. As com-
monly carried out the reaction in 'tho beater re-
sults iu the deposition of rosin in the form of 
"Rosin 1 3 1 9  (see preceding piipzr; on tlla fibre 
with l e s ~  than i ts  equivalent of alumina. >lost 
or all of the remaining free alumina is precipi- 
tated as the result of subsequent dilution, That 
alumina plays no essential pa r t  hl  the sizing is  
sholTn by the fac t  tha t  paper can be  suczcssfuily 
sized under such conditions that  no alumia% can 
be ileposited. Rosin acids can be preeipizated 
even by sulfuric acid i n  a condition closely resem- 
bling "Rosin 3" if a t  the sanla tiale another 
p rec i~ i t z t e is fovmed viiich 17-iil serve to keep 

increase was noted in the copper values, but i n  
the cases of weak acids very little change ole-
curred. Alkalies viere used in  the same manner, 
and nhile the absorptire paver of the  linters 
increased, the reducing power reniained prac-
tically constant. Curves are shown for  each series 
of determination. 

Change of viscosity in viscose: W. I?. HCNDER-
SON. Linters wore treated v i t h  increasing con-
centrations of nitric acid uililer uniform condi-
tions and afterwards the samples mere ~ ~ a s h e d  
and dried. These products r e r e  converted into 
viscose under exactly similar conditions, and the 
viscosities of the solutions %,ere measured. -k 
sudden drop in viseocity n a s  noted as  is indi-
cated by a curve ahich  is to be shown. 

T7~e deter?nination of t71e ?~tscos?;ty of cupro-
antmo?al;unz solu t lo?~~:  TIT. 0. ?~TITSC:I~RLI?;G. 

l'lze manu,facture of standard ccllulose: Pi. 0. 
XITSCIJCRLING. 

&epo?t of com??lzttee o?t the prepayation of 
stn?,dard ccllulose. 

B ~ ~ J o ?of comr,tittee o1a ana'ylicak metTbods.t 
I. Xcthods of a?~alysts of cot to?^ cellulose. 

Repmt of viscosity co~nin~t t re .  
Sgmposizlm 012 the natrlre of wood celll~7ose: 

LOCIS'I\~I~c, J. D. RUE,E. C. SIICFL- B. JOI~XSON, 

RARD and others. 


Adsoyptron of salts b y  cellulose: WILDERD. 

Bah-CROPT. Though they merge one into another, 

13-e can consider four cases-miscellaneo~~s salio, 

bases and acids, mordants aud substalltive dyes. 

(ij TTe get a water-ring in filter papcr ~ i t h  saltshe rosin fiaely divided, Ill ?~.?i.h~ ' i l .~ :~! i~~, : ; \ i~ t . i ' i  

the ro:ln has sizing power. 3 I!YI+;:~:;:! l i o ; ~<it '  t11c 
chnngcs in size as paper dries are required. 

$Tow meblbods (OT ?lieasur.ing tihe cfccts of tern-
pe,.atu.re c'ixcl I~u,?nidityon t h e  dinzcnsio?ts of 
pope:.: I I s i l o ~ , ~  Where pnper is used S.DAVIS. 
for printing pul.poses its cqcnsion or coi;koctioa 
bct~vc311 inlprints Incy cause blurring. I t  is, 
thcrefoue, of great ilnportance to hays a knowl-
eagc of 'the magnituiie of the changes in di~neil-
sion and of the rates a t  ivhich they take place. 
A neTv appaqatus is described in  ~vhich the 
bu~nidity and t,emperature are susceptible to emp 
control and in wllich the changes in din~ensio~ls of 
ci;f£ercal; samples of paper ~zvay be ~cca ra i e ly  
ni?asareci. 

of copper, lead, mercury, etc. GTe get pcp:ization 
of cot to~l  by alnnloniacal copper oxicle, zinc chlo- 
ricie, barium iodide, etc. ( 2 )  Baiium, strontium, 
calciulll and lead hydroxides may be adsorbed so 
strongly by filter paper from dilute solutions as  
to introduce analytic elrors. I n  mercerization 
caustic, soda is aclsoxbed and changes the struc-
ture of the cotton; but no co~npoand is formed. 
LIinelal acids shon no appreciable adsorption a t  
nlcdcrate concentrations by t h a t i o n  method. ( 3 )  
Cotton takes up alul~iina and chromic oxide only 
from colloidal solutions. I n  presence of tannin 
alum is decomposed. Tannin is adsorbed; but 
mnst be  $xed by antimony, because i t  is peptized 
so readily by basic dyes. (4) Sodium and barium 

Cogpe;. !~u?it,bers of coitoa l i i ~ t e ~ s :  W. F. 1 3 ~ ~ -salts of substantire dyes are  adsorbed as  such. 
n j z s o r ,  A, brief description of the source an& 
propc~t ics  of the meterial used in given. Xnmples 
-were trested with. various kinds of acids of 
increasing concentrations, and after washing and 
drying tlie copper nullsbers of the linters mere 
6eter:niaed. I n  the cases.of strong acids a rapid 

Being colloidal solutions the adsorption is 
increzsed by electrolyles i ~ h i c h  docrease the sta-
bility; snci is  decrzased mhen tliese e1ec:rolytes 
coag11:ate the dye. 

C~AXLESL. PARSOKS, 


