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A L B E R T  E R N E ST  LEA CH .
April 7, 1864.

A ugust 22, 1910.

Instances are not uncommon of men who have be­
come famous in youth and died in early manhood, or 
who did not find their calling until late in life and 
achieved fame in old age, but it  is rare indeed that 
men begin their life work well along in manhood and 

■end a distinguished career in middle life.
Albert Ernest Leach belpngs in the last-named 

class. Although he did not join the chemical fra­
ternity until after he had become an expert in an­
other calling, he soon won for himself a foremost 
place among food chemists and in less than ten years 
accomplished work that well might have been dis­
tributed through a long life.

Mr. Leach was born in Boston, April 7, 1864, and 
died in Denver, August 22, 1910.

He was graduated from the Newton (Mass.) High 
School in 1882, and from the Massachusetts Insti­
tute of Technology, with the degree of S.B ., in 1886, 
after completing the course in mechanical engineer­
ing. Although specializing in mathem atical and 
mechanical studies, he devoted considerable time to 
chem istry, thus laying the foundation for his subse­
quent career.

In 1887 he entered a patent law office, where after 
five years’ service he acquired the reputation of an 
expert in mechanical electrical and chemical cases. 
Although these years in the law office were lost so 
far as laboratory experience was concerned, they 
were of inestimable value in developing the remark­
able ingenuity afterwards displayed in devising 
analytical methods and in acquiring the art of clear­
ness and exactness of expression, of which he be­
came a master. .

In 1892 he gave up patent law and entered 
laboratory of the Massachusetts 'S ta te  Board 
Health as assistant analyst. Feeling the needlntf 
further chemical training, he found time during 
years 1894, ! 895 and 1896, without giving up his posi-v''-—  
tion w ith the Board of Health, to complete two years 
of postgraduate study at his Alm a Mater, the sub­
jects covered being industrial, theoretical and sani­
tary chem istry and quantitative analysis. This work 
was not done with a view  of attaining an advanced 
degree, as he took 110 examination whatever during 
his graduate study.

His position with the Massachusetts State Board of 
Health was exceptionally fortunate. Not only was 
this institution the pioneer in the country in food 
inspection, but it numbered among its officers such 
men as Dr. Abbott, Secretary of the Board, Dr. Brown, 
the well-known sanitary chemist, and Dr. Worcester, 
analyst in charge of the Food and Drug Laboratory, 
all men of high attainm ent and noble ideals, who had 
brought the Board up to a high degree of efficiency.
For these men Mr. Leach acquired not only respect 
but affection, as evidenced b y  the dedication of his 
“ Food Inspection and A nalysis”  to Dr. W orcester 
and the acknowledgments in the preface.

After the untimely death of Dr. W orcester from 
the very disease th at later claimed Mr. Leach as a 
victim , the Board hesitated in its selection as a suc­
cessor. Since up to that time the position of analyst 
had been filled by a doctor of medicine, he who was 
destined to fill soon a unique position among food 
chemists was all but rejected in the vain search for a 
medical man with training quite foreign to his pro­
fession. Mr. Leach was, however, appointed in 1899.

The amount of work accomplished b y  Mr. Leach 
during the few years he served as analyst of the 
Massachusetts S tate Board of Health is indeed ex­
traordinary. In addition to the official inspection, 
involving the examination of some ten thousand 
samples annually, and frequent appearance in court,
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he found time for devising im portant analytical 
processes, the publication of papers on the composi­
tion and analysis of foods in scientific journals and 
official reports, the instruction of pupils in the analy­
sis and microscopy of food and drugs, the delivery 
of courses of lectures on food inspection and analysis 
a t the Massachusetts Institute of Technology and 
the Brooklyn Polytechnic Institute, as well as popu­
lar talks before various clubs and organizations, 
the study of methods as a referee of the Association 
of Official Agricultural Chemists, and finally the 
Herculean task of writing a comprehensive work 
of over eight hundred pages — “ Food Inspection and 
Analysis.”

He joined the Bureau of Chemistry, U. S. Depart­
ment of Agriculture, in 1907, as Chief of the Denver 
Food and Drug Laboratory, although his health was 
such that for some time he was not able to enter fu lly 
on the duties of the office. i

A t the time the American Chemical Society organ­
ized This Journal, Mr. Leach was chosen a member of 
the Board of Editors. He served on the board until 
his death, reading all papers connected with food 
chemistry and analysis.

A t the time when his recovery seemed an accom­
plished fact, he was stricken b y  a new form of the 
disease that previously had laid him low, and died 
after a wasting illness of some iponths, retaining his 
mental powers until the very  end.

He is survived by his wife, neé Martha Hughes 
Thompson, to whom he was married on Sept 2, 1890, 
three daughters and one son, the latter a Sophomore 
in the U niversity of Colorado, specializing in chem­
istry.

Mr. Leach’s methods of analysis were at once in­
genious and tim ely. His refractometric method of 
detecting wood alcohol in liquor was devised a t the 
time when this adulterant was causing havoc among 
the consumers of cheap liquors and a t once super­
seded the laborious and unsatisfactory methods 
then in vogue. H e also applied the different forms 
of refractometer to various other new lines of inves­
tigation not thought of b y  the originators of the ap­
paratus, thus greatly enhancing the value of the in­
strument in the food laboratory.

His procedure in milk analysis was not only rapid, 
permitting the inspection of large numbers of sam­
ples daily, but complete in details for the detection of 
watering, skimming, preserving and coloring of the 
product. The fraud of coloring blue milk yellow 
m ight long have escaped detection had it not been 
for his analytical scheme. He was a pioneer in the 
examination of condensed milk and the methods pro­
posed b y  him are to-day widely used for purposes of 
inspection. His work on vinegar was also path- 
breaking and of special value in diagnosing skilfully 
concocted imitations of cider vinegar.

Am ong the other products which he specially studied 
were molasses, glucose, corn oil and various other oils 
and fats, mustard and other spices and drugs.

As a man, Mr. Leach was at once strong and gentle; 
honorable in all his dealings with members of the 
profession and the outside world, sym pathetic with all 
in trouble, a true friend and conscientious adviser. 
A  follower of Swedenborg, his work and life were a 
part of his religion.

Following is a partial list of his publications:

“ Character and E x te n t of Food Adulteration in M assa-. 
chusetts.”  R ead before the S ociety  of Arts, Boston, and pub­
lished in the Technology Quarterly, Vol. 13, p. 22.

“ Foreign Coloring M atter in M ilk.”  Jour. Am . Chem. Soc., 
Vol, 22, p. 207.

“ Estim ation of F a t in Condensed M ilk.”  Loc. cit., supra, p.

589-
“ M icroscopical Exam ination  of Foods for A dulteration.”  

Illustrated w ith 15 plates of photomicrographs. An. Rep. 
Mass. B oard of H ealth, 1900, p. 679.

“ R eport on Arsenic and O ther Poisons in M anufactured 
Goods.”  Loc. cit., supra, p. 695.

“ System atic Inspection of M ilk for Preservatives.”  The 
Analyst (London), V ol. 26, p. 289.

“ Foods: M ethods of Inspection and A nalysis.”  Signed arti­
cle in Reference Handbook of the M edical Sciences, Vol. 3, p. 
180, el seq.

“ Provisional Method's for the A nalysis o f  Saccharine Prod­
u cts of the Assn. of Official Agrl. Chem ists.”  U . S. Dept, of 
A gric., B ur. of Chem., B ull. 65, p. 43.

“ T h e Determ ination of Com m ercial Glucose in Molasses, 
Syrup s and H oney.”  Jour. Am. Chem. Soc., Vol. 25, p. 982.

" T h e  Determ ination of Com m ercial Glucose in Som e Sac 
charine Products.”  Proc. of 20th An. Convention of the A . O. 
A. C., U. S. D ept, o f Agric., Bur. o f Chem., B ull. 81, p. 73.

“ Reports as Associate Referee on D airy  Products of the
A. O. A. C .”  Loc. cit., supra, p. 25. Also B ur. of Chem., B ull. 
9°i P- 75. and Bull. 99, p. 78.

"C om position  and A dulteration of Ground M ustard.”  Jour. 
Am . Chem. Soc., Vol. 26, p. 1203.

" T h e  Com position of Turm eric.”  Loc. cit., supra, p. 1210. 
“ Cider Vinegar and Suggested Standards for P u rity .”  (W ith
H . C. Lythgoe, assistant analyst.) Loc. cit., supra, p. 375.

“ A  Com parative Refractom eter Scale for Use w ith Oils and 
F ats.”  (W ith H. C. Lythgoe.) Loc. cit., supra, p. 1193.

“ T he D etection of W atered M ilk.”  (W ith H . C. Lythgoe.) 
Loc. cit., supra, p. 1195. .

“ Some Phases of Food Adulteration and Inspection.”  R ead 
before the Dept, of H ealth  of the Am . Social Science Assn. of 
Boston, 1904. Published in Jour. A m . Soc. S ci. Assn., No. 
4 2 , p .  1 1 0 .

“ Food Inspection and S tate  Control.”  R ead before the 
Verm ont School of H ealth Officers a t  Burlington, 1904. Pub. 
in the Sept. Bull. Vt. State Board of Health.

“ The A dulteration o f D rugs.”  Address before the Inter­
national Pure Food Congress a t S t. Louis, 1904. Pub. in the 
Proc. of the 8th An. Convention of S tate  D airy  and F ood D epts.

“ T he D etection and Determ ination of E th yl and M ethyl 
Alcohols in M ixtures by  the Immersion R efractom eter." (W ith
H. C. L ythgoe.) Jour. Am . Chem. Soc., Vol. 27, p. 964.

R eports o f the A n alyst of the Mass. S tate  Board of H ealth, 
1899-1906, inclusive.

" F o o d  Inspection and A nalysis. ’ Published b y  John W iley 
&  Sons, New Y o rk  and London, 1st edition, 1904, pp. 786. 
2d edition, 1909, pp. 954. A. L. W in to n .
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EDITORIALS.
CAST COPPER.

T h o s e  who were fortunate enough to attend the 
Chicago Meeting of the American Electrochemical 
Society had the privilege of inspecting samples of 
copper castings made b y  the process worked out by 
Dr. W eintraub in the Research Laboratory of the 
General Electric Company at W est Lynn, Mass. 
Dr. W eintraub’s paper (which was read b y  Mr. Marvin, 
of Chicago, Dr. W eintraub not being present at the 
meeting) appears in this number. The castings ex­
hibited at the meeting appeared to be as perfect as' 
the most critical could desire, homogeneous, dense 
and free from flaws— of very  different appearance 
from castings made in the old ways. Dr. W eintraub 
obtains his results b y  the use of boron, the prepara­
tion of which in the pure state has also been worked 
out b y  himself during recent years. Copper is one of 
the most beautiful of metals, and in the form of cast­
ings made b y  this process its attractiveness appears 
to be enhanced visually, as well as b y  the knowledge 
of its peculiar physical properties, including a greatly 
increased conductivity. The new uses to which copper 
cast by this process can be put are probably very  
great. B u t im m ediately its greatest field of useful­
ness will be in applying uniform cast metal where 
form erly joints, brazed and othenvise, were the rule. 
In  this field alone the use o f  copper will naturally 
increase and also naturally it  will be more valuable 
insofar as it is better adapted to a particular purpose. 
This invention m il probably prove one of the greatest 
contributions to the arts in recent times.

PH O TOG RAPH Y.

T he increase in the use of photography and the 
improvements in the practice are astonishing. W ith­
out dwelling upon the development of the portable 
camera, adapted to a great variety  of uses including 
ultra-rapid photography and for which no better 
name has been devised than the “ hand cam era,”  
it is only necessary to observe th at no modern fam ily 
is complete w ithout one of the numerous forms. 
Neither do we care to consider at length the domain 
lying between ordinary photography and art— art 
photography, if you please— where the tendency is 
toward softness of outline, contrasted effects, separa­
tion into planes and wherein the lenses are purposely 
left more or less uncorrected to produce such effects. 
W hat the technical man and chemist wrant is photo­
graphic detail and usually they can not get too much 
of it. A  long series of papers m ight be written on the 
m odem  technical and scientific uses of photography, 
which would lead from simple detail photography of 
apparatus, machinery, plant and equipment to the 
photomicrography of tissues, mineral sections, metal 
surfaces and the applications of the w et plate and

Lumière color plate. Photo-engraving is a branch 
by itself full of the most elaborate and intricate de­
tails and also full of possibilities in the line of more 
perfect development. The moral of all this is th at the 
chemist and technologist will find it to their advan­
tage to be photographers. Some institutions of 
learning include photography among their courses. 
B u t the curricula are already generally full and until 
some general agreement as to what is. most advisable' 
in the curriculum for the education of a chem ical 
engineer, we do not advise adding photography to the 
courses of study. W hat we do advise, is, if it  is not 
advantageous or expedient to take a course in photog­
raphy, that each man take it up for himself. It  will 
be found one of the most fascinating and profitable 
avocations which could possibly be undertaken. W e 
recommend further that_ the study be not taken up 
piecemeal, haphazard, irregularly, or in a dilettante 
spirit. L et the amateur cover the whole ground of 
cameras, lenses, diaphragms, shutters, exposures, 
w et and dry plates, developers and prints! There 
be photographs w ithout pith or merit, smudgy, 
cloudy, distorted and out of focus which could well 
be spared by m any an editor and printer. I t  were 
well to eliminate these altogether. The technical or 
scientific photograph, which is clean cut, detailed, 
properly lighted and properly developed and printed, 
is a jo y  to the engraver, printer and beholder.

ORIGINAL PA PE R 5.

T H E  A CTIO N  O F SUN LIGH T AND A IR  UPON  

SOM E L U B R IC A T IN G  OILS.

B y  C. E . W a t e r s .

R cccived O ctober 1. 1910.

In 1885, Schaal1 patented a process for the manu­
facture of soaps b y  the action of air upon mineral oils 
in the presence of alkaline substances. This was based 
on an earlier observation of Engler’s.

In 1891, Zaloziecki2 studied the oxidation of petro­
leum b y  means of air. B y  blowing cold air through 
the oil the oxidation was slight, but was greatly in­
creased in the presence of sodium hydroxide. The 
acidity shown by m ethyl orange, as opposed to phenol- 
phthalein, he believed to be due to the oxidation of 
mercaptans and organic sulphides, and not to traces of 
the acid used in the refining.

Schestopal3 found th at illuminating oils absorbed 
several volumes of oxygen at room temperature, when 
enclosed in sealed tubes laid horizontally. H e pointed 
out the bearing this had upon the treatm ent of kero­
sene in agitators.

> D . R . P . 32 .705 . Chem.-ZtQ.. 9 , 1520 (1885).
2 Z . angcw. Cheitt', 1891, 416-9 .
a Chtm .-Zlg. 15 , 352-4  (1895).
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Holde1 exposed mineral and vegetable oils to the air 
for a long time, studying changes in viscosity, specific 
gravity, etc. He found that the changes were much 
less for mineral than for vegetable oils.

Iia ac k 2 believed that the oxidation observed in re­
fining oils was due to the combined action of concen­
trated sulphuric acid and air. This idea was upheld 
b y Kern.3 Other papers bearing upon the question of 
oxidation by atmospheric oxygen were published.1

Zalozieckir> studied the influen ce'of light and air 
upon the acid treatm ent of kerosene. In some of his 
experiments he used colored glass. The general con­
clusion reached by him was that light and air should 
be excluded. Ostrejko0 confirmed this work as to the 
effect on the color of refined petroleum, and also deter­
mined the increase in acidity due to oxidation. 
W ischin7 thought that the darkening in color of kero­
sene was perhaps due to a molecular rearrangement of 
dissolved asphalt under the influence of actinic rays.

H irsch8 passed air through mineral oils in the pres­
ence of soda lye and, even after 12 hours at 70°, could 
detect no change in the alkali, concluding from this 
that there was no oxidation. Aisinmann” found that 
the absorption of oxygen was very  slight. It  was also 
stated by Kiinkler and Schwedholm 10 that there was 
no increase in weight when mixtures of mineral oil 
with bone oil, olive oil, etc., were rubbed up with sand 
or pumice and exposed to the air. The resinification 
noticed was believed to be due solely to polym eriza­
tion.

There can be n'o doubt, however, that oxidation 
really takes place. Chari tschkow,11 who states that the 
resinous products formed in petroleum on long stand­
ing under the combined influence of light, air and 
moisture are nearly identical with those of Schaal, ob­
tained sirup-like acids12 b y  the action of air in the 
presence of alkalies. These acids, which are nearly in­
soluble in benzine and petroleum ether, he calls 
“ polynaphthene”  or “ asphaltogenic”  acids, the latter 
name being self-explanatory. Meyerheim,13 in this 
connection, thinks the increase in asphalt with lapse of 
tim e is due to polymerization or to a change from the 
original colloidal state to the insoluble condition. His 
experiments were carried out in closed bottles, two- 
thirds filled with oil. The changes in asphalt content 
in two oils, kept in the dark, in diffused light and

1 M itth. kgl. techn. VfrsucksansL. 10 , 85-90 (1892); J .S o c . Chem. Ind ., 
11, 619 (1S92).

2 Chcm.-Ztg.. 16, 694 (1S92).
3 Ibid.. 17, 706 (1893).
* Zaloziecki. Chem.-7.tg., 16, 591 (1892). Holdc, Ibid.. 18, 794, 1737 

1835 (1S94). H irsch. Ibid.. 18, 1824.
5 Ibid.. 19, 875-7, 956-8 (1895).
0 J .  Soc. Chem. Ind .. 15, 345 (1896).
7 Chem. Rev. Fett.~IIar2.~htd.. 1895, Nos. 26 and 27; J .  Soc. Chem. Ind ., 

14, 1039 (1895).
s Chem.-zto-, 19, 41 (1895).
9 Dingl. pot. J . .  294 , 658 (1894); J .  Soc. C/Km. Ind ., 14, 282 (1895).

10 SeifetisicderztQ., 35, 341; Chem.-Zentr., 1908, I. 1859.
11 Z . amlew. Chem.. 21, 1155 (1908).
«  Chem.-Zto . 33, 1165 (1909).
3 Ibid., 34, 454 (1910).

under the influence of radium emanations, were deter­
mined. A fter 8 months no difference due to the 
action of radium could be detected. In diffused light 
one oil showed a higher asphalt content than a control 
kept in the dark; the other oil showed a somewhat 
higher content of asphalt in diffused light.

Molinari and Fenaroli1 obtained unstable ozonides 
from petroleum hydrocarbons. They were precipitated 
from their solutions in benzene, ether or chloroform by 
means of petroleum ether. T h ey decomposed a t 20°, 
changing a t 35-50° into a soft, red substance which 
was converted into a resinous mass at 105 °.

An interesting observation bearing on the work de­
scribed in this paper was made by Ackerm an.1 A  
sample of naphtha from Russian Turkestan was en­
tirely thickened on exposure to the sun’s heat for a 
whole year in an open vessel. Fresh samples of 
naphtha yielded 76.68 per cent, of distillate between 
20° and 310°, while the thickened oil yielded only 
15.67 per cent, of distillate.

In a paper entitled “ Studies 011 the Carbenes,”  
Mackenzie2 shows that the action of light upon solu­
tions of asphalt in carbon tetrachloride greatly in­
creases the percentages of “ carbenes”  or insoluble 
bitumens. This is shown to be due to the formation 
of hydrochloric acid, which precipitates the carbenes.

The present writer was a t the time determining 
asphaltic material in certain lubricating oils, and the 
above-mentioned paper, though on a somewhat 
rem otely related subject, suggested the experiments 
herein described.

Three samples of oil were used. B and C were 
straight mineral oils; B was moderately dark in color, 
while C was much lighter colored and less viscous. 
D resembled B in color and viscosity, but contained 
approxim ately 0.5 per cent, of fa tty  oil.

Duplicate samples of 20 grams each were weighed 
into 150 cc. Erlenmeyer flasks, loosely covered with 
caps to exclude dust and rain, and were exposed Out­
side a window facing south for 23 days. Within 2 or 
3 days the samples began to show a slight cloudiness, 
and after a week or ten days the insoluble m atter 
formed a cake 011 the bottom. A fter 23 days the 
contents of each flask were diluted with 50 cc. of 
ligroin and after 36 hours the insoluble m atter w as 
filtered off in Gooch crucibles, washed with ligroin, 
dried at 1000 and weighed. The following per­
centages of insoluble m atter were found:

Sample. B. B. C. C. D. D.
Insoluble per c en t   0 . 7 7  1 , 0 3  2 .4 2  2 . 8 6  1 .4 0  1 .9 1

The discrepancies between duplicate samples are 
believed to be due to their having received unequal 
amounts of sunlight, as it was necessary to place the 
flasks in a  crystallizing dish to* prevent their blowing

1 Ber., 4 1 , 3 7 0 4  (1 9 0 8 ) .
2 T h i s  J o u r n a l , 2 ,  1 2 4 -7  (1 9 1 0 ).
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aw ay, and late in the afternoon those outside were
in the sun longer than the others.

Another test was then started with approxim ately 
10 gram samples, the flasks being weighed at intervals. 
A fter each weighing the flasks which showed the least 
gain were placed so as to receive the maximum of sun­
light. For this reason the last figures given in the
next table are more concordant than they would
otherwise have been.

Sam ple. B. B. C. C. D. I).
W eight of o il.............................  10.002 10.012 10.025 10.023 10.023 10.003
T o tal gain after;

31 days (g ram ).......................  0 .176  0.152 0.187 0.183 0.154 0 .1 3 9 ,
46 days (g ram ).......................  0 .192 0.174 0 .215 0.207 0.176 0 .159
80 days (g ram )......................  0 .233 0 .223 0.274 0.278 0.221 0.201

110 days (g ra m ) ......................  0 .277 0.263 0.327 0.340 0.274 0.243
132 days (g ram ).......................  0 .290  0 .289  0 .358  0 .369  0.297 0.268

T h at the increase in weight is somewhat influenced 
b y the temperature and is not entirely due to rays of 
short wave length, seems clear from the results obtained 
when two lots of oil B were exposed in very shallow 
dishes made b y  cutting off the bottoms of two beakers 
of the same diameter. One was covered with a thick 
watch-glass. The other was uncovered and so shallow 
that hardly any light passed through glass before fall-
ing on the oil.

Dish. Uncovered. Covered.
W eight of o il............................................     10.001 10.001
G ain a fter 6 hrâ., b rig h t sun (g ram )..........................  0.0354 0.0354
F u rth e r gain a fter 6 hrs., b righ t su n ............ 0.0183 0.0198
F u rth er gain a fte r 6 hrs., b rig h t s u n ............ 0.0154 0.0179
F u rth e r gain a fter 6 hrs., p a rtly  c loudy...... 0.0085 0.0094
F u rth er gain after 4 hrs.. p a rtly  c lo u d y .. . . . . . .  0.0050 0.0061
F u rth er gain after 6 hrs., dull V2 of tim e.. 0 .0059 0.0068
F u rth er gain after 6 hrs., dull V3 of tim e .. . . . .  . 0.0063 0.0071
F u rth er gain a fter 6 hrs., dull V 2 ° f  tim e............. 0 .0049 0.0065

T o tal gain (g ram )..............    0.0997 0 .1090

In the cool, w indy weather then prevailing, the oil 
in the covered dish must have been warmer than that 
in the uncovered one. On the first five days the 
dishes rested on white paper. This was replaced by 
black paper on the last three days, but only a slight 
change in the results was noticed. The increasing 
opacity of the oil due to the formation of insoluble 
m atter and the increasing saturation with oxygen 
would both tend to m ask any effect due to a slight 
rise in temperature. Traces of precipitate were 
noticed at the end of the first six hours.

The observed increase in the weight does not truly 
represent the amount of oxygen involved, for carbon 
dioxide, water and volatile organic m atter are lost. 
Tw enty-five grams of oil B were exposed in a flask 
having a glass stopper with sealed-in tubes so that a 
slow current of purified air could be passed over the 
surface of the oil, carrying the carbon dioxide into 
baryta  water. In seven days, only three of which 
were sunny, 0.0249 gram of carbon dioxide was found. 
On exposing the same sample for seven days longer, 
about four and a half of which were sunny, there was 
the further formation of 0.0223 gram of carbon dioxide.

In a final experiment, the oil was exposed in an

Erlenm eyer flask with glass stopper and delivery 
tubes. The water formed was carried by a slow 
current of dry air, passing over the surface of the oil, 
into a calcium chloride tube and finally weighed. I t  
was noticed that the calcium chloride where the a ir  
entered was stained yellow, and that there was a 
whitish coating 011 the inside of the tube leading in 
through the window from the flask. E vidently some 
organic m atter was given off. The carbon dioxide 
was absorbed in baryta wrater as before, finally set free 
by dilute hydrochloric acid, absorbed in a potash- 
bulb and weighed. The change in weight of the oil 
was also determined as well as the amount of in­
soluble oxidation product.

The following data were obtained after 22 days 
constant exposure on the window-sill:

Per cent.
Gain in weight of o i l .  .............................................. ...............  1.83
W ater form ed (corr. for HoO in o il) ..................   0 .89
Carbon d iox ide   ........... .......................................... .. 0 .37

T o t a l . . . .................................    3 .0 9
O xidation p ro d u c t.................................................     1.47

The figures for water and gain in weight of the oil 
are slightly in error 011 account of the volatile oily 
m atter mentioned. However, the total of 3.09 per 
cent, agrees closely with the figure 2.89 per cent., 
obtained by adding the gain in weight of the oil to the 
oxygen in the water and carbon dioxide found.

The “ insoluble”  oxidation product dissolves to only 
a slight extent in ligroin. It is readily filtered 011 a 
Gooch crucible, and when washed w ith ligroin and 
dried is a light brown powder. It dissolves in strong 
alcohol and more easily in dilute alcoholic potash and 
in ether. Attem pts to crystallize it and to obtain a 
crystalline potassium salt were fruitless.

The amount found evidently accounts for only a 
'small part of the 1.83 per cent, of oxygen taken up 
b y  the oil. The following analyses show that a  large 
part of it remains in solution in the oil, or that most 
of the oil is too slightly oxidized to form the insoluble 
product.

Found. c. II. O.

Original o il ...................... 86.40 86.34 13.83 13.63 .....................
O xidation p ro d u c t  72.87 72.58 7.83 7.81 19.30 19.61
Oil filtered o ff................  84.55 84 .44 13.45 13.38 2 .0 0  2 .18

To determine changes in the acidity of the oils, 20- 
gram samples of each were exposed, in duplicate, for 
23 days. A fter dilution with benzene, they were ti­
trated with N /10 alkali, the results being calculated 
as percentages of oleic acid.

Sam ple. B. B. C. C. D. D.
A cidity  of original o il..........................   0 .08  0 .08  0 .03  0 .03  0 .07  0 .0 7
Acidity  after exposure.........................  3 .6 6  3 .75  3 .2 9  3 .3 0  3 .0 0

Attem pts to obtain concordant figures for the per­
manganate value of the oil were fruitless, as the per­
manganate was decomposed catalytically, no true 
end-point being obtained. The oils were shaken with 
dilute sulphuric acid and heated on the steam-bath,
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standardized permanganate being added from time to 
time. Apparently the temperature was too high, for 
it has been shown quite recently b y  Sarkar and D u tta 1 
that a t or above 81 °, permanganate is decomposed by 
manganous sulphate, with formation of manganese 
peroxide, even in the presence of considerable sulphuric 
.acid.

B u r e a u  o f  S t a n d a r d s ,
Septem ber 29, 1910.

C O M P A R A T IV E  A N A LY SE S OF W A T E R  FRO M  

G R E A T  SA LT L A K E .
By W . C. E b a u g h  a n d  W a l l a c e  M a c F a r l a n e .

Received Septem ber 5, 1910.

From  about 1900 until 1904 fears were expressed 
that the Great Salt Lake was doomed to extinction, 
and that it would be a m atter of only a  few years un­
til its site would become a salt desert. The recession 
of the shore line and sinking of the lake level continued 
until the autum n of 1903. Since that time there 
has been a rise in the level of the lake, and during 
the year just ending new fears have arisen— fears 
that large engineering works like the Lucin cut-off 
of the Southern Pacific and the roadbed of the W est­
ern Pacific railroad would have to be abandoned. A  
succession of years with abnorm ally high rainfall is 
responsible for the condition now existing.

T a b l e  I .

D ate of T o ta l solids.
collec­ Specific Per cent. G ram s
tion. g ravity . by' weight. per liter. A uthority .
1850 1.170 22.282 260.69 L. D . Gale *

Sum m er, 1869 1 . 1 1 1 14.9934 166.57 O. D . Allen
Aug.. 1873 1 .102 13.42 147.88 H . B assett
Dec., 1885 1.1225 16.7162 187.65 J .  E . Talm age
Feb.. 1888 1.1261 J . E . Talm age
June. 1889 1.148 J .  E . Talm age
Aug.. 1889 1.1569 19.5576 226.263 J . E . Talm age
Aug., 1892 1.156 20.51 238.12 E . W aller
S e p t- 1892 1.1679 21.47 250.75 J . E . Talm age

1893 20.05 J .  T . K ingsbury
Dee., 1894 1.1538 21 .16 244.144 J . E . Talm age
May, 1S95 1.1583 21.39 2 4 7 .76Ö J .  E . Talm age
June. 1900 1.1576 20.90 241.98 H . N. McCoy and

Thos. H adley
Ju ly . 1900 1.1711 22.89 268.09 H . W . Shcley
Aug.. 1900 1.1805 23.36 275.765 H . W . Sheley
O ct., 1900 1.1860 24.03 285.020 H . W . Shcley
Sept.. 1901 1.1979 25.221 302.122 L. J .  Seckles
Oct., 1903 1.2206 27.72 338,36 W m . Blum
June, 1904 1.1905 25.196 299.96 J . E . Talm age
Nov., 1904 1 .2120 26.71 323.71 W m . Blum
O ct.. 1907 1.1810 22.92 270.685 W . C. E baugh  and

K enneth  W illiam s
Oct.. 1909 1.1561 20.887 242.25 W allace M acFarlane
Feb., 1910 1.1331 17.681 200.32 W allace M acFarlane

N o t e .— The above values a ie  tak en  in  p a r t  from  "T h e  G rea t Salt 
Lake,”  by  J . E . Talm age, and  all the  analyses during  recen t years h ave been 
m ade in  the  laboratories of the  U niversity  of U tah.

A n inspection of the results of analyses of the lake 
water will be of interest. In Table I are shown the 
specific gravity  and total solids obtained b y  investi­
gators at various times during the last forty  or more 
years, and in Table II  more complete results of the 
latest analyses are recorded. In this connection 
it should be remembered that the annual variation

' 7.. anotq. Chtm .. 67, 225 (1910).

of the lake water shows a minimum of total solids in 
the spring, following the winter and spring precipi­
tation, and a maximum in the autum n.

T a b l e  I I .

Sam ple collected............  O ct., Nov., O ct., O ct., Feb.,
1903 1904 1907 1909 1910

Specific g rav ity .............  1.2206 1.2120 1.1810 1.1561 1.1331

P er cent. Per cent. P er cent. P e r cent. Per cent.
T o tal solids...................... 27 .72  26.71 22 .92  20 .88  17.68

C onstituents. 1
Chlorine (Cl)................... 15.27 14.54 12.67 10.91 9 .48
Sulphate  (S 04) ...............  1 .86 1.82 1.53 1.39 1.05
M agnesium (M g)  0 .155  0 .43  0 .45  0 .447  0.391
Calcium (Ca)..................  0 .045  0.055 0 .0 4  0 .080  0.055
Sodium  (N a )..................  9 .5 8  8 .77  7 .58  7 .25  5 .79
P otassium  (K )...............  0 .73  0 .8 9  0 .72  0 .7 6  0 .88

U n i v . o f  U t a h , 
S a l t  L a k e  C it y .

[Co n t r ib u t i o n  f r o m  t h e  T e x a s  A g r ic u l t u r a l  E x p e r im e n t  S t a t io n .]

CO N STITU EN TS OF C A N D E L IL L A  W A X .
B y G. S. F r a p s  a n d  J . B. R a t h e r .

R eceived Septem ber 16, 1910.

The w ax is from the Candelilla, or Mexican w ax 
plant, which grows in a number of Mexican states. 
The sample was secured-for us b y  Dr. H. H. H ar­
rington, Director of the Texas Experim ent Station. 
I t  is a hard wax, opaque, and almost colorless. A  
description and constants of this w ax have been given 
b y H are and B jcrrcgaard.1 According to an edi­
torial in the Journal of the Royal Society of Arts,1 the 
following uses have been suggested for it; candles, 
shoe polish, phonographic records, insulation of elec­
tric wires, and as a bees’ w ax  substitute.

Constants.— -The following constants were deter­
mined b y  A . C. Deiler in the spring of 1909. For the 
sake of comparison, the same constants as ordinarily 
secured for bees’ w ax are given, and also those ob­
tained by Hare and Bjerregaard.3

Candelilla wax.

Specific g rav ity  a t  100° C . .
Deiler.

0 .870
H are. Bees' wax.

Specific g rav ity  a t  15/15° C. 0.9825
Iodine num ber........................ 14.0 36 .8 6-13
A cid n u m b er........................... 19.0 12.4 19-21
E ster num ber.......................... 40 .7 73-76
Saponification num ber......... 59 .7 64 .9
M elting p o in t . ........................ 66° C. 67-8® C.
U nsaponifiable m atte r, per 

c en t...................... ................. 91.17

Our sample of w ax was com pletely soluble in chloro­
form and carbon bisulphide. E ther dissolved 0 .12  
gram in 100 cc. and alcohol 0.048 gram, w ax and 
solvent being brought together for fifteen minutes 
at room temperature.

Isolation of a Hydrocarbon.— -The w ax  was pow­
dered and saponified with alcoholic potash and the 
alcohol evaporated off. It  was then transferred to 
a Kutscher and Steudel extraction apparatus with 
hot water and extracted with ether. A fter extracting

1 T h i s  J o u r n a l ,  2 , 204 (1910).
2 57. 644.
1 L o t .  c it.
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for 40 hours (5 days) the extract was washed twice 
with water and evaporated to dryness. A bout 40 
per cent, of the w ax was extracted. The extract was 
dissolved in hot ether, cooled, and allowed to crys­
tallize. The crystals were washed on a filter paper 
with cold ether; the mother liquid and washings 
were evaporated to dryness. The crystals were re­
crystallized from ether three times. Both crystals 
and residue from mother liquor then had a melting 
point of 68° C. The crystals were recrystallized 
from chloroform and melted at 68° C. The mother 
liquid, on evaporation to dryness, left a residue which 
melted a t the same temperature. This was taken to 
indicate the purity of the product.

The substance appears as fine white crystals. It  
is readily soluble in hot ether, fairly soluble in cold 
ether, insoluble in cold 95 per cent, alcohol and slightly 
soluble when heated. I t  is soluble in cold carbon 
tetrachloride. I t  is more easily soluble in chloroform 
than in ether.

A  small portion of the substance was distilled and 
the solidified material had the same melting point as 
the original substance.

Tested by H ell’s m ethod,1 by heating with soda lime, 
the sample did not appear to be an alcohol. This 
substance appears to be the hydrocarbon hentriacon- 
tane, which is found also in bees’ wax.

Analyses gave the following results:

Calculated for 
CaoH(.2-

Per cent. Found.
C arbon .......................................  85 .30 85 .48-85 .16
H ydrogen .................................. 14.70 14 .10-14.28

Other Substances.— -The mother liquors from the 
above hydrocarbon were combined, recrystallized 
from ether and then heated with 95 per cent, alcohol, 
filtered, allowed to cool, and filtered again. The 
alcohol was evaporated off and the resulting solid 
dissolved in ether. On evaporation no crystals 
separated out. The p ro d u ct. is a transparent, yel­
lowish, resinous, solid— brittle when dry and melting 
at 550 C. I t  is readily soluble in cold ether and alco­
hol. I t  was evidently not com pletely pure. This 
substance is not a hydrocarbon, but contains o xy­
gen. Tested b y  H ell’s method, it  gave practically 
no gas (0.12 per cent.), and we believe this gas to be 
hydrocarbon produced b y  the cracking of the sub­
stance, and not hydrogen. This substance, there­
fore, does not appear to be of alcoholic nature.

Analysis gives the following results:
P er cent. -

C arbon................................................................ 83.85
H ydrogen..........................................................  12.33

A fter extracting the original material with ether 
for 40 hours it  was salted out and extracted with 
boiling ether. A bout 30 per cent, of the original 
substance was secured. The product was recrystal-

1 A n n . Chem. (Liebig). 223, 269.

lized from ether four times. This product was heated 
w ith alcohol and filtered hot. The filtrate was evap­
orated to dryness and the product recrystallized 
twice from alcohol and three times from ether.

The resulting solid was a shining, white crystalline 
substance, very similar to the hydrocarbon first men­
tioned, but more easily soluble in alcohol. I t  is 
slightly soluble in cold ether, more soluble in hot 
ether. I t  melts a t 85 o and is probably a hydrocar­
bon.

From  the mother liquor we secured further quan­
tities of the hydrocarbon melting at 68° C. Other 
substances are also present in this wax, and it  is our 
intention to investigate it further, but we are a t 
present unable to do so.

SU M M A R Y .

Candelilla contains a  hydrocarbon hentriacontane 
melting at 68°, and probably one melting at 85 o. I t  
also contains other substances.

AN E X T R A C T IO N  A PPA R A T U S.
B y  S a m u e l  M . B a i n .

Received A ugust 25, 1910.

In connection with cotton breeding experiments for 
the U. S. Departm ent of Agriculture, the writer has for 
several years been studying the oil content of the 
cotton seed as an hereditary factor, and has developed 
an outfit for extraction with ether which has after 
long use proved very efficient.

Fig. 1 shows a general view of the apparatus rest­
ing on the small table support. The heating device 
is essentially that described by H opkins.1 It  con­
sists, of a wooden base provided with connections for 
five 32 c. p. incandescent globes, with a double-walled

Fig. 1 .

galvanized iron box, fitted w ith lid carrying 20 holes 
serving as rests for 20 extraction flasks. In addition 
to the asbestos packing between the double vertical 
walls of this box, as recommended b y  Hopkins, it 
was found desirable also to cover the sides with heavy 
asbestos sheeting, and to apply a thinner asbestos

1 J .  A m . Chem. Soc., 21, 645^(1899).
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cover with holes corresponding to those in the gal­
vanized iron lid. This heater rests, as shown in the 
figure, 011 two blocks 5 . 8 x 1 0 . 5 x 2 3 . 5  cm. B y  
lifting the heater, which moves freely between the 
ends of the upright stand, and turning these blocks 
edgewise, the flasks come into position over the holes 
in the lid.

A t the top of the stand is a galvanized iron box
16 x  23.3 x  97.8 cm., into which are soldered the con­
denser worms in proper position over the flasks. The 
worms arc made of block-tin tubing (6.5 mm. inside) 

and make two coils each within the 
box. Each pair of worms is braced 
across the top of the box with gal­
vanized iron strips 2.8 cm. wide
and projects below 7 .5  cm. to a
beveled end, as shown in detail in 
Fig. 2.

The worms are kept cool by a 
current of water flowing through 
the box, the inflow being led by a 
lead pipe to the bottom  and at the 
extreme right of the box, the exit 
taking place at the left, as shown 
in Fig. 1. For convenience in m ov­
ing about the room, the worm tubes 
should pass through the braces and 
extend 2 or 3 cm. above the top of 
the box, and the box should be 
made 2 or 3 cm. deeper than the 
dimensions above indicated. This 
would permit the location of the 
oft’-flow pipe at a sufficient distance 
below the rim of the box to pre­
vent the tipping over of water on 
m oving the apparatus.

The support tubes are shown in 
detail in Fig. 2, and are of a well- 
known pattern. They are, how­
ever, shown longer than they should 
be, the illustration being of a type 

made to fit another pattern of sample tube. The di­
mensions of these tubes should therefore be: body of 
tube, 2.8 cm. inside diameter, 15 .3  cm. long; stem, 
7 .5  mm. outside, 9 cm. long.

The greatest difficulty connected with this type of 
extraction apparatus is the requirement of cork 
stoppers, and the writer at first experienced much 
difficulty in this direction. A  method of fitting 
them was, however, finally devised which overcomes 
nearly all the inconveniences of the cork stopper. In 
the first place, a large stock of corks of the best ob­
tainable quality  should be available from which those 
best suited to the purpose m ay be chosen. B y  plung­
ing for two or three minutes in vigorously boiling 
water, a cork softens and m ay with a little care be 
forced while still hot and wet into a com paratively

small tube or neck. If allowed to remain for a few 
hours in this tube, then withdrawn two or three milli­
meters at a time at intervals extending over several 
days, the cork is molded, so to speak, to fit its tube. 
It  has then a gradual slope from its smaller end fitting 
the tube, and m ay be forced further as required. 
This fitting should be done before the hole is bored 
for adjusting 011 the worm tube. A fter the cork has 
dried in its tube the hole should be bored a little 
smaller than the tube it is to fit, and before adjusting 
to this tube a jet of steam is allowed to pass through 
the hole and the cork at once forced over the worm 
tube, the cork meanwhile remaining in position in 
the glass tube. This is then allowed to dry a few 
days as in the former case.

In a similar w ay the corks arc fitted to the flasks 
below, as shown in Fig. 2. A fter drying, the appara­
tus is set in operation and ether allowed to play upon 
the corks for a day or two, so as to remove all their 
readily soluble constituents. If any leaks occur, as 
will be indicated by loss of ether or by extracted solu­
ble material accumulated around holes on the ex­
posed surfaces of the corks, defective ones are replaced 
as before.

In order to facilitate the replacement of parts acci­
dentally broken, it is im portant to have each flask 
neck and,, each part of the extraction tube forming a 
cork connection made uniform in size and perfectly 
cylindrical. This means that a cork fitting one con­
nection of a set will fit all the others.

Another difficulty to be overcome in using tightly 
fitted corks is the occasional cracking of the tubes 
due to sudden changes in temperature and the non­
yielding qualities of the cork. This can be largely 
overcome by leaving the connections somewhat loose 
until the corks are wet and softened by the warm, 
freshly condensed ether. A t the close of an experi­
ment it is also well to disconnect the parts before the 
corks have dried out. To avoid the effect of air cur­
rents it is wise to cover the apparatus while in use. 
When a good quality of glass is used and these precau­
tions -are taken, very few tubes are broken.

The most distinctive feature of this apparatus is 
the combined weighing and extraction tube shown 
in Fig. 3. It  consists of four parts: (1) The upper
cap, ground on the outside of the body of the tube;

Fig. 3.
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(2) the body of the tube 25 x  75 mm. narrowed to a 
neck, as shown; (3) a hollow cone ground to fit the 
neck and squared at either end, diameter a t small 
end 18.5 mm., length 12 m m .; (4) lower cap ground 
to fit on outside of body of tube as shown, outside 
diameter of flared part 27 mm., length 32 mm. E x ­
treme length of tube with caps, 90 mm.

In use a disk of filter paper 2 1.5  mm. diameter 
(C. S. & S. “ Blue L ab e l”  gave best results) is w et 
with distilled water, centered 011 the small end of the 
cone, and carefully forced into the neck. The whole 
is then placed in the oven to dry, and after drying, 
the cone readjusted to take up the shrinkage of the 
paper, and the caps replaced. The tube is then 
weighed and the sample poured in and weight of sam­
ple obtained by difference. The whole is now put 
into the oven and dried, in which operation the caps 
are both removed and the tube allowed to stand 
on end, the cone serving as base. The writer uses a 
copper tray 26 x  193 x  226 mm., divided into 12 
partitions, which serves to carry twelve tubes with 
their caps, each set by itself. A fter drying, the caps 
are replaced and the dry weight obtained. The 
caps are now removed and the tube carrying the 
sample placed in position for extraction, as shown in 
Fig. 2, resting on a copper wire.

A fter extraction the filtrate m ay be weighed di­
rectly in the flask below, or the caps m ay be replaced 
after driving off the ether and the tube containing 
the residue weighed.

In Fig. 2 is shown a sealed glass bob containing a 
bit of iron wire suspended within the extraction tube 
and attached to the end of the tin tube b y  means of 
a silk cord. This leads the condensed ether down 
near to the sample and prevents spattering. If by 
accident any of the sample has become attached to 
the wall of the tube, a magnet applied to that side 
will pull this bob over and cause the ether to run 
down the wall over the adhering bit of sample. B y  
attaching a few short, loose strands of silk cord to 
this bob it m ay be. made to adhere permanently to 
any desired portion of the tube. There is, however, 
seldom need of directing the ether current down the 
wall, for the ether soon accumulates for 30 or 40 mm. 
above the sample and remains constantly at this 
level. Of course, the rate of ether distillation m ay 
be controlled at will. This combined weighing and 
extraction tube 1 1 has been in use in the writer’s 
laboratory for about a year, and has proved entirely 
satisfactory. The advantages in its favor are:

(1) The sample m ay be directly weighed, the 
moisture taken, the extraction made, and all neces­
sary manipulations carried out without transfer of 
sample.

1 The w riter .wishes to acknowledge his indebtedness to Mr, H . H. 
H am pton , la te  assis tan t chem ist of the  Tennessee E xperim ent S ta tion , for 
valuable suggestions in developing th is tube.

(2) Owing to the perfect fit of the filter joint, the 
extract comes through quite clear.

(3) All manipulations are quite simple, and con­
siderable time is saved as compared with the use of 
the prevailing forms of extraction apparatus.

(4) B y  properly regulating the rate of ether dis­
tillation the sample is kept constantly covered with 
the solvent.

A g r ic u l t u r a l  E x p e r im e n t  S t a t io n ,
K n o x v il l e , T e n n e s s e e .

CO N TRIBU TIO N  ON JE LL Y -M A K IN G .
( s e c o n d  p a p e r .)

B y N. E. G o l d t h w a it e .

Received A ugust 3 0 .  1910.

The previous report1 founded upon experiments 
with fall fruit juices established the following general 
results: The essential constituents of fruit juices 
suitable for jellies are) pectin and acid. A  desirable 
accessory in jelly-m aking is cane sugar. Too much 
sugar causes deterioration of the quality of the jelly. 
Over-dilution of fruit juices is a frequent cause of the 
use of too much sugar. The physical constants of 
jellies ready to jell are practically, boiling point 103 ° 
C. and specific gravity  1.28. Jelly-making is so 
controlling conditions by means of acid and sugar 
that the pectin of the fruit juices m ay be precipitated 
evenly throughout the volume allotted to it.

The present report embraces some work 011 apple 
and quince juices, also such summer fruits as currant, 
raspberry, strawberry, blackberry, blueberry and 
cherry, and in general it strengthens the preceding 
conclusions.

Extraction of Juices from Fruits.— -The juices of 
these summer fruits were extracted, in most cases, 
by adding to four or five quarts of the prepared fruit 
the least possible amount of distilled water (perhaps 
200 cc.) just enough to prevent burning, then simmer­
ing very slowly, mashing, and finally draining through 
double cheesecloth. These first juice extractions 
then, unlike most of the fall fruits, were very nearly 
undiluted material. Further juice extractions were 
made by slowly cooking up the remaining pulp with 
a relatively large supply of distilled water, then 
draining as before. Although several such extrac­
tions with any given pulp were made, yet the alcohol 
test alw ays proved that the lim it of pectin extraction 
had not been reached; however, the proportion of it 
present was constantly diminished. From an eco­
nomic standpoint, perhaps, it is not always practical 
to use the last very dilute extractions for jelly, although 
scientifically it would be interesting to ascertain the 
lim it of pectin in various fruit pulps. Juices ex­
tracted as described were heated to boiling, sealed into 
fruit jars, and kept for future experiments.

Proportion of Sugar to Juice.— An effort was made
1 T h i s  J o u r n a l , 1 ,  3 3 3 .
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to discover a relationship between the specific gravity  
of juices and the quantity of sugar they can utilize 
in jelly-m aking. T h at such a relation does exist 
for a given juice in hand seemed probable from the 
results obtained, but these results did not indicate 
such a relationship between the juices of different 
fruits. Juices of different fruits (and even of the 
same fruit), apparently, are too variable in composi­
tion, depending upon acidity and proportion of solids 
present— due in part to the method of extraction 
and perhaps also to the condition of the fruit when 
used. If fruit juices were acid solutions of pectin 
alone, i. e., contain no adm ixture of other solutes, 
probably the relation sought would be found to exist.

T a b l e  T.
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190 Sour apple 1.042 0.860 1/2 : 1 15 20
191 1.042 0.860 3 /4  : 1 15 15
192 1.042 0.860 1 : 1 15 12
193 1.042 0.860 1 1 / 2 : 1  15 8
194 1.042 0.860 2 : 1 15 4

21 C u rran t1 1.038 1.892 1/2 : 1 10 3
20 1.038 1.892 3 /4  : 1 10 2
22 1.038 1.892 1 : 1 10 1
23 1.038 1.892 1 1 / 2 : 1  10 1
24 1.038 1 .892 2 : 1 10 4

311 Blueberry 1.020 0.483 1 /4 :  1 10 15
310 1.055 1,332 3 /4 :1  2 6
314 1.055 1.332 1 : 1  2 5
313 1.055 1.332 1 1 / 2 : 1

281 R ed  rasp­
berry 1.048 1.809 3 /4  : 1 15 20

280 1.048 1.809 1 : 1 15 10

292 B lackberry 1.050 1.208 3 /4 :  1 15 12
291 1.050 1.208 1 : 1 15 5

a quantity greater than the pectin of the juice can 
utilize. The preceding record shows some results of 
experiments having as their object the determination 
of the amount of sugar preferable for the various 
juices.

Exam ination of this table emphasizes the following 
facts: W ith increasing proportion of sugar, the
time necessary for boiling decreases, the volume of 
jelly  increases, while the texture of the jelly  con­
stantly changes from tough to a condition so soft 
that it will not hold together. • Fig. 1 shows photo­
graphs of samples of 191, 192, 194. In general, with 
juices of specific g ravity  and acidity here considered, 
a three-fourths volume of sugar to one of juice was 
preferable, though currants and blueberries yielded 
jellies of good texture when the proportion of sugar 
to juice by volum e was 1 : 1 .  Unquestionably, in 
the ordinary practice of jelly-m aking much depends 
upon the proportion of water added to extract the 
juice from the fruit, and probably something depends 
upon the condition of the fruit when used. In any 
case, too little rather than too much sugar should be 
the rule in jelly-m aking. A  superabundance of 
sugar leads to a crystallization of sugar throughout 
the whole mass. Samples of 194 and 24 within a 
month from making were filled with large crystals.

Inversion of Sugar in  Jelly-making.— Considerable 
further work has been done to determine the propor­
tion of sugar inversion preferable in jelly-m aking. 
For this purpose jellies were made from blueberry, 
currant, red raspberry, blackberry, apple, quince, 
and plum juices— the general method of procedure 
being as follows: A fter having determined the pro­
portion of sugar to use, then three samples of each 
jelly  were made, the first having juice and sugar cooked 
together from start to finish, the second having the

'k: i
See Nos. 191, 192, and  194, T ab le  I. 

FigfT i.

Continued experiments proved beyond question 
that a most frequent cause of failure in jelly-m aking 
lies in the use of an over-abundance of sugar,2 i. e.,

1 E x p ts. done b y  Miss G race Stevens.
* T h i s  J o u r n a l , 1 ,  3 3 6 .

sugar added (hot) so that juice and sugar should boil 
together about one-half the total time of cooking, 
and the third having the hot sugar so added that the 
two should be cooked together from two to four 
minutes only. The results are tabulated in Table II :
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I I  255 1/2 : 1 103.5 0
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297.5 2 1 .0 318.5 52.00 12.54 -  9 .90 22° 33.75 64.90 35 .1 0
312.5 5 .0 319.5 52 .00 18.40 -1 2 .1 0 2 1 ° 45 .69 87.67 12.33
303 .0 6.0 309 .0 53.00 21 .80  -1 0 .3 0 2 2° 48.27 91.07 8 .93
228.5 22.0 250.5 51 .64 15.00 -  9 .70 23° 37 .28 72.19 27.81
239.7 16.5 256.2 48.08 17.60 -  9 .20 2 2° 40 .30 83.81 16.18
240.5 15.0 255.5 48.61 20 .90  -  9 .70 23° 46.18 95.00 5 .0 0
211.3 2 3 .0 234.3 53 .00 4 .0 0  -1 0 .0 0 25° 21 .29 40.17 59.83
215.5 16.0 231.5 53.65 1 1 .2 0  - 10.00 26° 32 .36 60.31 3 9 .69
223 .0 9 .0 2 3 2 .0 53.53 20 .55  -1 1 .2 0 18° 47.03 87.85 12.15
320.8 18.9 339 .7 55.19 9 .0 0  -1 0 .5 5 18° 29 .00 52 .54 47 .46
322 .0 12.5 334.5 56.02 16.50 -1 1 .0 0 18° 40 .74 72.72 27 .28
319 .0 8 .7 327.7 57.21 21 .40  -1 0 .5 0 19° 47.43 90.84 9 .16
304.5 19.0 323 .5 58 .00 16.00 - 11.00 19° 40 .00 69 .00 31 .00
298 .0 18.0 316 .0  59 .00 24 .30  -1 2 .1 0 19° 54.12 91.73 8 .27
306 .0 10.0 316 .0 59 .00 2 7 .50  -1 1 .5 0 19° 58.00 98 .24  * 1 .76
168.0 4 .0 172.0 60.00 16.00 -1 3 .4 0 19° 43.71 72.85 27.15
168.0 5 .5 173.5 59.65 24 .00  -1 3 .7 5 19° 56.13 94 .09 5.91
175.0 6.0 181.0 57.17 23 .70  -1 2 .6 0 18° 53.85 94.20 5 .8 0
297 .0 7 .0 304 .0 61 .70 16.50 -1 1 .5 5 18° 41.55 67.34 32.66
291 .0 18.0 309 .0 60.70 25 .20  -1 1 .5 5 18° 54 .44 89.68 11.32
290.0 22.0 312 .0 60 .00 27 .00  -1 1 .4 4 18° 56 .94 94 .90 5 .1 0
328 .0 21 .0 349 .0 53.72 13.00 -  9 .0 0 18° 32 .59 65.67 39.33
320 .0 18.0 338 .0 55.47 20 .20  -  9 .90 18° 44 .59 80.38 19.62
329 .0 13.0 342 .0 54.82 23 .60  - . 9 .3 0 18° 48 .74 88.90 1 1 . 1 0

Exam ination of ‘ this table emphasizes the general 
principle previously considered1, that the inversion 
of the sugar depends upon the time of boiling sugar 
and juice together and also upon the acidity of the 
latter. In  all cases the percentage of sugar inverted 
increases with the time juice and sugar are boiled to­
gether. I t  should be stated that each of these juices 
was examined for sucrose, none of which was found, 

■except a trace in red raspberry, and about 0.75 per 
cent, in currant— so little com paratively that no ac­
count was taken of it in the calculations. The ab­
sence of sucrose in these juices is probably accounted 
for b y  its hydrolysis through the slow cooking of the 
fruit in extracting the juices and b y  the boiling in 
preparation for canning them.

In m aking these three jelly  samples from each 
fruit, it  was expected that some indication, concern­
ing which one of the threg might be preferable, would 
be shown through a-difference in texture, color, etc., 
of the jellies produced, and through some form of 
sugar finally crystallizing from one or more of the 
three samples, even though in each case an excess 
of sugar had been carefully avoided. However, 
three months after m aking (the surfaces of the jellies 
having been carefully paraffined) no trace of crystals 
of any sort has appeared in any sample. These je l­
lies will be kept for future examination on this point. 
The jellies of each fruit seemed of uniformly good 
texture among themselves— the only difference dis­
cernible being a  slight increase in depth of color de­
pending upon the longer time juice and sugar had 
been boiled together.

1 B ureau of C h e r n B u ll .  66, 52. T h i s  J o u r n a l . 1, 338.

In this connection an interesting economic point 
appears, on consideration of the columns (Table II) 
showing weights of skimmings and weights of jelly. 
In general, the greatest waste of the jelly  in the form 
of skimmings occurs when juice and sugar are boiled 
together from the beginning. Conversely, the yield 
of je lly  is likely to be greater when the sugar is added 
near the end of the operation.

The boiling-point a t which the jelly-test was ob­
served, and at which the jelly  was removed from the 
fire, was approxim ately 103° C., with the exception 
of blueberry, which was found to be slightly lower. 
This is interesting in connection with the boiling 
point of cherry and straw berry jellies discussed further 
on.

Use of Beet Sugar Compared with Cane Sugar.—  
Several experiments were carried out comparing beet 
sugar and cane sugar in jelly-m aking. When an equal 
weight of*pure beet sugar was substituted for that of 
cane sugar to a like volume of juice, the only difference 
observable was that the volume of jelly  produced in 
the case of beet sugar was slightly less than the vol­
ume when cane sugar was used. No difference in 
the texture or taste of the two jellies was discernible.

Hydrolysis of Pectin.— That pectin can be hydro­
lyzed on sufficiently long boiling in acid solution was 
shown from the work of Haas and Tollens,1 who found 
that pectin heated for eight hours with four per cent, 
sulphuric acid was hydrolyzed. T h at the pectin of 
fruit juices can also be hydrolyzed b y  the acid present 
through sufficiently long boiling under a reflux con­
denser, is probable from the results shown in Table III :

1 A n n . Chem. (Liebig). 286, 278.
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No. 5,

1 C urrant
2 C urrant
3 R ed raspberry
4 R ed raspberry
5 B lueberry
6 Apple
7 Plum
8 Quince

From  these results it would appear that the acidity 
of the juice modifies the time necessary to destroy 
the pectin as such (compare 1 and 2). Doubtless 
the percentage of pectin in the juice modifies the re­
sult also— e. </., for blueberry and quince (5 and 8) 
two juices known to be particularly rich in pectin, a 
long time was necessary, 16 to 18 hours; though in 
the case of quince doubtless the low acidity also in­
creased the length of time. Apple juice (6) of mod­
erate acidity com paratively, but of high specific 
gravity, also required 16 hours. Apparently the pres­
ence of sugar in these juices (see 3 and 4, whose acid­
ity  is nearly the same) had little or no effect on the 
time.

From  w hat has been shown, then, it would appear 
that it is possible to- spoil jelly  through long heating. 
In practice this would be unusual on account of the 
hours of time necessary to hyrolyze the pectin, but a 
case of this sort did come to the writer’s attention 
through the failure of one home jellv-m aker to make 
her grape jelly  “ je ll.”  Hours of simmering on the 
back of the stove had destroyed the pectin.

Further, in the light of these experiments, it m ay be 
questioned whether or not it is wise to attem pt to 
use the later juice extractions mentioned earlier in 
this article, for jellies. It was found, however, that 
these later extractions could be used for jellies either 
b y  first concentrating to a  specific gravity  approx­
im ating that of the first extraction, before determin­
ing upon the volume of sugar to be used, or b y  pro­
portioning the sugar with due regard for the specific 
gravity  and the acidity of the juice. The com para­
tively short time necessary for concentration, and 
the low relative acidity (insufficient for hydrolysis 
under the time condition) did not affect the jelly- 
m aking qualities of these later extractions.

The results shown in Table II possibly indicate 
that sufficiently refined methods for the determina­
tion of the percentage of pectin in a fruit juice will 
reveal the fact that this percentage varies with the 
condition of the fruit.

Absence of Pectin from Pine-apple.— No pectin 
could be found in cooked pine-apple— the raw juice 
was unexamined. This lack of pectin in pine-apple 
explains, of course, the failure to produce jellies from

this juice, which w as experimentally demonstrated 
in the course of these experiments. I f the pine-apples 
in hand, then, were fair samples of their kind, then, 
pine-apple jellies must contain some other juice 
(apple?) to supply pectin, the jelly-m aking basis—  
the pine-apple supplying the flavor.

Absence of Pectin from Juices of Uncooked Fruits.—  
The absence of pectin from the juices of certain un­
cooked fruits was observed. L ittle was found in apple, 
none in quince, lemon, or orange— these being all 
the raw juices so far exam ined.1 A s is well known, 
the juice of cooked apple or of cooked quince each 
contains an abundance of pectin and these two fruits 
are among the standards for jelly-m aking. Of course, 
it is a simple m atter to obtain the raw juices of oranges 
and of lemons. To obtain the raw juices (cider) of 
apples or quinces the fruit was cut (pulp with skins 
and seeds) into quarters, then passed through a meat 
grinder, and the ground mass drained through cloth. 
The flavor of these juices' was excellent, but no pectin 
could be detected in the quince juice, and only a small 
amount in that of the apple. The results of attem pts 
to make jelly from this apple juice led to an opaque, 
gummy mass, having a strong flavor of apples (see 
202 and 203, Table IV ). The ground mass above 
mentioned of either apple or quince, when cooked 
slowly with water sufficient to cover, yielded a juice 
containing an abundance of pectin as usual— the 
quince a superabundance of it. However, such an 
apple juice refused to make a clear jelly  (see 204, 
Table IV) though the low proportion of sugar { y i : 1) 
here used might have had something to do with this, 
as it certainly did with the tough texture— a low 
proportion of sugar was here used, however, on ac­
count of the low specific gravity  (1.020) and the low 
acidity (o. 154) of this juice (most of the acid of the 
fruit having appeared in the cider, acidity 0.633).

Extraction of Apple Juice by Use of Double Boiler.—  
To avoid any dilution of apple juice the prepared 
fruit was cooked in a double boiler until soft, then 
mashed and drained as usual. However, this juice 
(sp. gr. 1.090 and acidity 0,967) refused to produce 
a clear jelly even when an equal volume ( 1 :1 )  of 
sugar was used (206, Table IV ), though the taste was 
excellent. The remaining pulp, after cooking with 
water by the usual method, still failed to produce a 
clear je lly  (207, Table IV ), though the texture was 
good.

Nos. 211 and 212, Table IV , show the data of two 
quince jellies, the second of which was artificially 
acidified. Such addition of acid (tartaric) improved 
the texture of this jelly much, and in this instance 
the taste a lso :

1 Since th is  paper was w ritten , the raw  juices of cu rran ts  an d  of b lack­
berries have been exam ined. Kach was found to con tain  pectin , b u t in 
less proportion  th an  the  juice of the  cooked fru it. T he jelly  m ade from 
raw  c u rran t juice w as not clear. T h a t from blackberry  (sugar l/ 2: 1) was 
exceedingly clear and of excellent quality .

T able  I I I .

050 3.212 5 .3 /4  3 /4  : 1 No te st for pectin
048 1 .925 10 None No te s t for pectin
050 1.925 10 3 /4  : 1 No te s t for pectin
050 1 .925 10 None No test for pectin
055 1 .332 16 None No te st for pectin
042 0.860 16 None No te s t for pectin
053 1 .483 12 None No te s t for pectin
024 0.723 18 None No te s t for pectin
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202 N orthern  Spy apple Cider 1.057 0.633 3 /4  : 1 10 15 Gum Strong taste  of fru it, m uddy
203 N orthern  Spy apple Cider 1 .057 0.633 1/2 : 1 10 20 Gum Strong taste  of fru it, m uddy
204 N orthern  Spy apple E x t. a fter cider 1 .020 0.154 1/4  : 1 40 20 R ath er tough N ot clear
205 N orthern  Spy apple II 1.027 0.385 1/2 : 1 20 30 R ather tough Clear, excellent flavor
206 N orthern  Spy apple Double boiler 1 .090 0.967 I : 1 12 R ath er tough N ot clear, flavor excellent
207 N orthern  Spy apple E x t. after double boiler 1.0375 0.434 1/2 : 1 20 8 Good N ot clear, flavor excellent
211 Quince II 1 .016 0.589 3 /4  : 1 Soft
212 Quince II 1 .016 0.877 3 /4  : 1 Good

Orange and Lemon Jellies.— Quite as interesting as 
the absence of pectin from the raw juices of oranges 
and lemons is the fact that on cutting either of them 
into thin slices, adding distilled water and cooking 
slowly for some hours, an abundance of pectin was 
found in the resulting drained-out juice. Further 
experiments located this pectin in  the white inner 
skin. The method of its extraction was as follows: 
A  thin peeling sufficient to remove the yellow, oily 
portion was cut off, then the thick white skin removed 
from the pulp. This thick white skin was passed 
through a fine meat grinder, soaked in distilled water 
(sufficient to cover) over night, cooked very slowly 
for several hours, and then drained. This first extrac­
tion was particularly rich in pectin. Subsequent 
extractions of this pulp alw ays showed a considerable 
proportion- of pectin, but decreasing in amount. 
These extractions, on addition of some of the clear 
juice from the pulp, for acidity and flavor, yielded 
excellent jellies. I f  the thin outer yellow skin had 
been carefully removed they had little or 110 bitter
taste. The following table comprises some 
concerning jellies of oranges and of lemons.

it was acidified either by the raw juice (249, 302) or 
b y  some other acid as tartaric (249a).

Then, in w hat is usually a waste product (the white 
inner skins of oranges and lemons) we have an abun­
dant source of pectin from which excellent jelly  can be 
made if properly acidified.

Isolation 0} a Pure Pectin.— It was noteworthy that 
the purest pectin yet prepared in this research was 
obtained from oranges and lemons. It was isolated 
by the method heretofore used1 and was reprecipitated 
three times. B y  long manipulation of the precipi­
tated pectin (supported 011 a very fine cloth suspended 
from the corners) the liquid was» so com pletely worked 
out of, the substance that a powdery white body, 
somewhat starch-like in appearance, was obtained. 
This was dried in a current of dry hydrogen over 
sulphuric acid.

Ash determinations of orange pectin so obtained 
showed less than 0 .5  per cent, of ash— of lemon 
pectin about 3 .5  per cent. Compare H aas and Tol- 
lens. No melting-point of this pectin could be 
obtained, but the substance, when out of contact 
with air, chars strongly at 170° C.
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239 Orange R aw  juice '  m 1 .048 1 .932 No pectin , hence no jelly
240 Orange Cooked whole fru it 1 .037 0.482 1/2 : 1 10 10 T hick gum . finally se t to  fair jelly (b itter, m arm alade-like)
242 Orange Cooked whole skins 1.018 0.123 1/2 : 1 20 20 T hick sy rupy  gum, b itte r
245 Orange Cooked inner w hite skin 1 .017 trace 1/2 : 1 10 8 Syrup
246 Orange Cooked ou ter yellow skin 1 .015 trace 1/2 : 1 10 5 Syrup, b itte r
247 Orange Cooked fru it exclusive of yellow skin 1 .050 1.031 3 /4  : 1 5 8 Good jelly, good flavor
249 Orange Cooked inner w hite skin 4- raw  juice 1.031 3 /4 : 1 5 10 T ender jelly
249a Orange Cooked inner w hite skin 4- ta rta ric  acid 1.031 3 /4 : 1 5 10 Good jelly
2496 O range Cooked ou ter yellow skin 4- ta rta ric  acid 1.031 3 /4 : 1 5 10 Gum
300 I-emon Cooked fru it exclusive of yellow skin 1 .008 3.988 3 /4 : 1 10 10 Firm  jelly  (sour)
301 Lemon Cooked inner w hite skin 1 .005 trace 1/2 : 1 15 8 Syrup
302 Lem on Cooked inner skin 4- raw  juice 1.008 1.039 3 /4 : 1 10 5 Excellen t jelly

Results given in this table show that if the yellow 
outer skin is used the product is more or less gummy 
(240, 242, 246, 2496). Good jellies from the cooked 
whole fruit, exclusive of the yellow skin, could be ob­
tained (247, 300). The juice from the cookcd inner 
white skin contained a large percentage of pectin, 
but no jelly  (245, 301) could be obtained from it till

It is hoped to continue this work on the isolation 
and examination of pure pectin.

Cherry and Strawberry Jellies.— Although the juices 
of these fruits contain pectin in abundance and are 
quite acidic, yet they offer much difficulty if jellies

1 T h is  J o u r n a l .  1, 339. H aas and Tollens: A n n . Chem. (L iebig), 
286, 278.
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from them are attem pted. The cause of this diffi­
cu lty  appears to lie in a more or less gum m y sub­
stance which accompanies the pectin and which inter­
feres with its nice action. A n increase of the acidity 
of the natural acid of the strawberry (by addition of 
tartaric acid) aided m aterially in the precipitation 
of a jelly  from this fruit, but the characteristic flavor 
of the strawberry was destroyed just as in the case 
of pear and peach jellies. Cherry juice is so strongly 
acid that further acidification of it was not attempted. 
(Wild red cherries were found to yield an excellent

jelly.)
Experim ent finally proved that in making straw ­

berry and cherry jellies reliance could not be placed 
upon the first indication of the jelly-test as is usual 
in other jellies, but that the concentration must be 
continued beyond that point, and the results were best, 
although not ideal, when- the temperature of the 
boiling m ixture was allowed to reach 1050 C. No a t­
tem pt is made at present to account for this— merely 
the fact is stated. I f  the concentration was continued 
beyond this temperature m erely a  sticky gummy 
mass resulted. V ery  interesting in this connection 
is the statem ent by Belling,1 who, in m aking guava 
jelly, found that the boiling point m ust be raised to 
1 13 0 C. E vidently  the temperature is no infallible 
criterion for determining the jelly  point.2 Of course, 
to a certain degree undoubtedly, different experi­
menters would reach different conclusions regarding 
the point a t which jelly  is to be considered done, since 
the personal equation m ust enter more or less into any 
decision regarding the texture of je lly  which is to be 
called ideal.

SUMMARY.

1. A  very frequent cause of failure in jelly-m aking 
is the use of too much sugar.

2. The percentage of inyersion of sugar most de­
sirable in jellies has not been determined.

3. Beet sugar and cane sugar m ay be used inter­
changeably in jeily-making.

4. Pectin of fruit juices m ay be hydrolyzed by the 
acids present if boiled sufficiently long.

5. The raw fruit juices, so far examined, contain 
less pectin than do those of the cooked fruit. Some­
times the former are pectin-free.

6. The white inner skin of oranges and of lemons 
is a prolific source of pectin.

7. To insure results approxim ately good, the boil­
ing point of straw berry and of cherry jellies m ust be 
allowed to increase .(as much as two degrees) above 
that at which the jelly-test is observed.'

S. Owing to variations in specific gravity  and acid-

1 Florida Aq. E xp . S ta. Record, 1 0 6 ,  (1 9 0 8 ).
2 T he work of Miss Snow (Farmers' Bull. 388, 3 0 )  regarding the  density  

o f jelly  a t  its  boiling po in t m ay  here be cited.

ity  of juice, good jellies cannot be made by rule o’ 
thumb.

R e s e a r c h  L a b o r a t o r y ,
D e p a r t m e n t  o f  H o u s e h o l d  S c ie n c e ,

U n iv e r s it y  o f  I l l in o is .

T H E  C H EM ICA L AND M IN ER A LO  G ICAL E X A M ­
INATION OF SOM E CH IN ESE T E A  SOILS .1

B y  W . O . R o b in s o n  a n d  W . J . M cCa u g iie y .

[ Received Ju n e  3, 1910.

Three samples of Chinese tea soils were submitted 
to this laboratory for analysis by Dr. Rodney H. 
True, of the Drug Plant, Poisonous Plant, Physio­
logical and Fermentation Investigations, Laboratory 
of the Bureau of P lant Industry, U. S. Department 
of Agriculture. These soils were collected by Vice- 
Consul H. E. Nightingale, from the northern central 
part of the Province of Fukien, about 150 miles north 
of Foochow, a t Kienning fu and in the Wu I Shan 
district.

In this district a tea of very superior quality is 
grown. The varieties are known as the “ Dragons 
P oo l”  and “ W hite Coxcom b.” These teas are not 
sold but are given as tribute to the Chinese throne. 
The growth and picking of the tea is attended with 
religious ceremony.

The soil is held by the Chinese to be the most im­
portant factor in tea cultivation. The object is to 
produce a rather stunted shrub, for it is held that un­
der these conditions a more desirable flavor is de­
veloped in the tea. The culture is very simple, being 
restricted to digging around the plants twice a year 
and keeping the weeds pulled. T hey are seldom, if 
ever, fertilized.

I t  is interesting to compare the composition of 
American soils that have been under cultivation for 
a com paratively very short time, with these Chinese 
soils, especially when we consider how very little has 
been added to these latter by w ay of fertilizers, and 
that for thousands of years they have been under a 
clean cultivation, the tea leaves and weeds having 
been removed from their place of growth and not re­
turned to the soil. The following analyses represent 
the compositions of soils that have been under culti­
vation longer probably than any soils of which we are 
aware. These soils were weathered from Middle 
Paleozoic formations. The present altitude is 500- 
1000 feet. The formation has shown a decided ten­
dency to stand high and probably has been subjected 
to denudations.

Soil No. 1 came from the W u I Shan district, which 
is just south of the Tayuling Mountains.

Soils Nos. 2 and 3 came from Kienning fu, a town 
on the junction of the Min and Sing ki rivers, about 
100 miles above Foochow, in the province of Fukien 
in South China.

1 Published b y  permission of th e  Secretary  of A griculture.
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T h e  fo l lo w in g  e x a m i n a t io n s  h a v e  b e e n  m a d e :
1 . C h e m ic a l ,  c o n s i s t in g  o f  a n  a n a ly s i s  f o r  t h e  t o ta l  

c o n s t i t u e n t s  a n d  th e  c o n s t i t u e n t s  s o lu b le  in  h y d r o ­
c h lo r ic  a c id  a c c o r d in g  to  th e  o ffic ia l m e th o d  g iv e n  in  
B u l le t in  N o . 10 7  o f  th e  B u r e a u  o f  C h e m is t r y ,  U . S . 
D e p a r t m e n t  o f  A g r ic u l tu r e .

2 . M e c h a n ic a l  a n a ly s is .
3 . M in e ra lo g ic a l  e x a m in a t io n .
4 . A n  e x a m i n a t io n  m a d e  f o r  th e  p u r p o s e  o f  c o r r e ­

l a t i n g  th e s e  so ils  w i th  r e c o g n iz e d  A m e r ic a n  ty p e s .

T h e  c h e m ic a l  e x a m i n a t io n  s h o w s  t h a t  th e  c o m p o s i ­
t io n  is  m u c h  th e  s a m e  a s  t h a t  o f  f e r t i l e  A m e r ic a n  
so ils .  T h e  p h o s p h o r ic  a c id  is  f a i r l y  h ig h , b o th  t h e  
t o t a l  a n d  th e  a c id - s o lu b le .  T h e  a c id - s o lu b le  p o t a s h ,  
l im e  a n d  m a g n e s ia  a r e  m u c h  th e  s a m e  a s  in  th e  A m e r ­
ic a n  so ils .

T h e  a n a ly s e s  a r e  g iv e n  in  T a b le s  1 a n d  I I .

Table I.—Composition of Chinese Tea Soils.
Ultimate analysis. Analyses made by W. O. Robinson.

No. 1. No. 2. No. 3.
Per cent. Per cent. Per cent.

Loss on ignition.................  10.14 6.69 8.29
Si02...................................  54.75 73.97 67.36
Fe20 3 ...................................  9.50 3.65 5.26
A120 3.................................  22.02 12.48 13.72
Ti02...................................... 0.95 0.53 0.81
MnO.....................................  0.023 0.014 0.105
CaO......................................  0.18 0.28 0.58
MgO.....................................  0.14 0.52 0.45
NajO....................................  0.26 0.34 0.42
K20 ......................................  1.26 1.71 2.32
P20 5...................................... 0.51 0.24 0.59

Table II.—Composition of Chinese Tea Soils.
Add digestion. Official meUiod. Analyses made by W. O. Robinson.

No. 1. No. 2. No. 3.
Per cent. Per cent. Per cent.

Loss on ignition  .................. 10.14 6.48 8.01
Insoluble......................................  63.98 81.27 79.28
Fe2Os................................................ 8.82 3.03 4.41
AIjOj + Ti02............................... 16.43 7.83 6.63
MnO................................................. 0.022 0.012 0.095
CaO............................................... 0.11 0.10 0.23
MgO.................................................  0.09 0.40 0.41
Na20 ................................................  0.09 0.08 0.09
K20  ..................................................  0.39 0.44 0.31
P2Os.................................................. 0.24 0.14 0.32
Nitrogen by moist combustion. 0.052 0.06S 0.154

T h e  s o lu b i l i t y  o f  t h e  p o t a s h  in  th e s e  so ils  is  i n t e r ­
e s t in g .  I t  w ill  b e  s e e n  t h a t  so il N o . 3 is  h ig h e s t  in
t o t a l  p o t a s h  a n d  lo w e s t  in  a c id - s o lu b le  p o ta s h .  B y  
in s p e c t io n  o f  T a b l e  I V  i t  is  e v id e n t  t h a t  so il N o . 3 

d if f e r s  q u i t e  w id e ly  in  m in e r a lo g ic a l  c o m p o s i t io n  
f r o m  N o . 1 a n d  N o . 2 , t h e  m o s t  s t r i k in g  d if f e r e n c e  
b e in g  t h e  l a r g e  a m o u n t  o f  m ic ro c l in e  in  N o . 3 . T h is

Table III .—Mechanical Analyses of Soils from China, made by 
C. C. Fletcher.

Fine e a r th .

l_‘ O *0+* o +* C? s
v o o u ° °  c  ^
s “ s ^  ^  °'S S
E SE °* I s  2 .

-  = >£ !_• " s  «0 «£ ¡?s
._ ' S U M  US  3 « B «  °  O • OOu s w " .So , -  b.o 8 -t.
2 S B  g d  «S  .Ho S3 I'fc

No. d o  a. o  S fc >. to u
(1) Red clay.................  1.8 5.0 3.4 7.8 4.2 19.4 58.3
(2) Loam......................  5.9 14.3 8.4 12.2 8.4 24.0 26.8
(3) Loam......................  2.4 6.5 6.4 18.1 14.2 30.6 21.7

mineral is found in the soil with sharp, unweathered 
faces and is acid-resistant, facts that account for the 
low solubility of potash.

The mechanical analysis given in Table III 
shows that soil No. i is a heavy clay and that soils 
Nos. 2 and 3 are loams.

The results of the mineralogical examination are 
given in Table IV. Exam ination by W. J. M cCaughey:

T a b l e  I V .

No. l .  Clay soil. T he sands are largely q u a rtz ; m inerals o ther than  
q u a rtz  re la tive ly  low; of these  zircon and m ica are m ost ab u n d an t. 
The m ica, for the  greater p a rt, is b io tite . H ornblende, chlorite  and  
tourm aline a re  presen t. H ornblende and b io tite  show w eathering  and 
transfo rm ation  in to  chlorite.

No. 2. Loam ,. M inerals o th e r th an  q u a rtz  in  the  sands a re  fairly 
ab u ndan t. Micas (b io tite  and  m uscovite) very  ab u n d an t. O rthoclase 
abundan t, being largely kaolinized. T ourm aline is presen t. Microcline 
and  zircon arc common accessories.

No. 2. Loam . K aolin, q u a rtz , m ica (m uscovite an d  phlogopite). 
m icrocline, and  m agnetite  arc q u ite  a b undan t. H em atite  is present in some 
q u an tity , generally as a  coating  on soil grains. P a rtly  kaolinized o rth o ­
clase is a common accessory. H ornblende, epidote, tourm aline  and 
zircon arc  p resent. The m ica carries inclusions of a p a tite  and m agnetite .

It  is the opinion of Professor G. P. Merrill, who has 
kindly looked over the rock fragments in these soils, 
that Soils Nos. 1 and 2 have probably resulted from 
the decay of sandstones, the material having been 
transported but little and being originally derived 
from granitic material. Soil No. 3 has probably re­
sulted from the decay of a volcanic mud of the trachyte 
type. The rock fragments contain quartz and are 
plainly secondary.

There are 110 soils yet described in the United 
States that correspond in general type characteristics 
to these Chinese soils. The nearest approach are the 
soils of the Cecil, Chester or Durham series. They 
most resemble the soils in the southern Piedmont 
plateau and those in Oklahoma, and this fact, in 
view  of the conditions of the climate in these regions, 
would appear to make these areas desirable for ex­
perimental work on tea culture.

B u r e a u  o f  S o i l s ,
U. S. D e p t , o f  A g r ic u l t u r e .

N OTES ON T H E  D ETER M IN A TIO N  OF N ITR OGEN  

B Y  T H E  K JE L D A H L  M ETH O D .
By P. L. H i b b a r d .

R eceived Ju ly  29, 1910.

The routine chemist usually follows some official 
or prescribed method, with little thought as to the 
reasons for each step, or the effect of variations. He 
should know the effect of varying time, temperature, 
quantity of reagents, and size of apparatus on his 
results. In view of these needs the following experi­
m ents were made. I t  is to be understood that they 
cover only part of the ground and that only a few of 
the possible variations have been tried. N aturally 
the practice in different laboratories varies to some 
extent.

Conditions of the Experiments.— Substance taken 
— i .401 grams (ground to pass i mm. sieve) with
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25 cc. sulfuric acid and 10-12 grams of a m ixture of 
potassium sulfate with 5 per cent, of copper sulfate. 
The substance to be analyzed is placed in a 500 cc. 
round-bottomed Jena flask, neck about 6 inches long, 1 
inch diameter. The potassium sulfate m ixture is 
added and mixed with the substance to avoid balling, 
then the acid is added and mixed and the flask sup­
ported at an angle of 45 0 on an asbestos ring 2 inches 
in diameter of opening. I t  is heated by a Bunsen 
flame, regulated so that the acid boils gently, and 
volatilizes slowly. During three hours’ digestion it 
m ay lose one-third the volume of acid. After the 
digestion it is cooled, 250 cc. are water added, a little 
granulated pumice and enough strong caustic soda, 
50-60 cc., to make alkaline. A fter connecting with 
the condenser, the flask is shaken to mix the contents. 
It  is then heated b y  direct flame so that about 200 cc. 
are distilled off in course of about one hour. The 
ammonia is collected in standard half normal hydro­
chloric acid, the excess of which is titrated back with 
standard tenth-normal ammonia with cochineal 
indicator. Thus, the result is found as percentage of 
nitrogen without tables or calculations.

1. Time for Digesting Dried Blood.— Used an ordinary 
sample, which contained, as an average of five de­
terminations by regular method, 13.27 per cent, 
nitrogen.

Tim e Per cent.
digested. nitrogen

H our. found.
K 12.80

1 13.00
i K 13.10
2 13.22
3 13.27
5 13.27

Three hours seem to be sufficient time.

2. Time for Digesting Bone M eal.— Used a sample 
of steamed bone, rather high in nitrogen.

Time 
digested. |  

H our.
K
Vi

1
1 Vi
2
3
4
5

Per cent, 
nitrogen 
found.
3 .87
3.88  
3 .93
3 .98
3 .9 9

4 .04 . 4 .0 5  Two determ inations
4 .05

4 .04 , 4 .05  Two determ inations

Tim e needed, about three hours.

3. Time for Digesting Nitrate of Soda to Reduce it to 
Ammonia by Ulsoh-Street Method.— Used same flasks 
as for K jeldahl work, in which were placed 25 cc. of a 
solution containing 0.5 gram of sodium nitrate, added 
5 grams iron powder (reduced by hydrogen), and 
20 cc. of 1 : 3 sulfuric acid. A fter standing for 
varying time, added 50 cc. water, heated to boiling for 
30 minutes. Cooled, added 200 cc. water, 30 cc. 
caustic soda, and some pumice, distilled as in K jeldahl 
method.

Tim e digested
before heating. Per cent.

H our. of nitrogen.
0 15.44

lA  15.55
lA  15.53

1 15.53
2 15.53
4 15.47
6 15.36

It  appears that very little time is required for 
digestion before heating. On account of the long 
time in the two last experiments all the acid was used 
up by the excess of iron present so that on boiling 30 
minutes some basic iron sulfate was formed and some 
ammonia thereby expelled. Hence, it  is concluded 
that an excess of acid should be used, at least 25 cc. 
1 : 3 ,  and thus prevent loss of ammonia.

4. Time Required to Expel Ammonia in Distillation 
of Kjeldahl Digestion.— One gram ammonium sulfate 
placed in flask same as for regular K jeldahl distillation. 
Added water and soda, etc., distilled as usual. Some 
cochineal was placed in the receiver and tenth-normal 
hydrochloric acid added gradually as was needed to 
neutralize the ammonia distilled over.

Time. Volume cc. N /10
Min. distilled. HC1 used.

2 . . . . .....................................................................  42
4 .............................................................................  85
6   122
8 ................................................... ........................  137

10......................................................................  51 145
14.............................................................................  148.5
19.....................................................................  100 149.0
24 .............................................................................  149.0
29 ...............................................................    160 149.0
45 .....................................................................  220 149.0

Thus shown that 15 minutes’ boiling will expel 
nearly all the ammonia, which comes over with about 
75 cc. of water. The amount of ammonia present at 
the start was as much as is found in the ordinary 
K jeldahl determination.

5. Time Required to Expel Ammonia by Distilling 
with Magnesium Oxide.— Experim ent conducted like 
the preceding, but using 5 grams MgO instead of the 
soda solution and having present 0.5 gram ammonium 
sulfate. On account of the greater tendency to foam, 
the distillation with magnesia must go slower than 
with soda, yet this experiment shows no great differ­
ence between the two. A  parallel experiment with 
soda was made following this, and the results are pre­
sented together.

MgO. N aOH.

Volume N/10 HC1 Volume N/10 HC1 
Tim e. distilled. used. distilled. used.

Min. cc. cc. cc. cc.
2................................  30 . . .  34
4........... '. ..................  46 . . .  54
6................................  58 . . .  63.5
8.................................. \ 64- . . .  68.5

1 0 ...- ..................  31 69 34 71.5
12................................  72 . . .  73.3
17................................  73.8 59 74.5
22................................  74.4 . . .  74.7
27.......................... 96 74.5 . . .  74.7
42...........; ...........  146 74.5 155 74.7
52...........' ........... 196 74.5 . . .  ___
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Thus shown that it is not necessary to distil nearly 
to dryness with MgO to obtain all the ammonia.

6. Optimum K^SOi for Kjeldahl Digestion. Same 
Apparatus as for Experiment 1 .— 1.401 grams dried 
blood, 25 cc. H 2S0 4- and varying amount of K 2S04.

Color of
K 2SO4. Tim e d ilu ted  Per cent.
G rams. Tim e till clear. digested. solution. nitrogen.

2 .....................  did no t clear 6 hours Yellow 12.98
4 .....................  3 hours 3 “  Yellow 12.95
6 .....................  2 }^  “  3 '* Yellowish 13.00
8 .....................  2 "  6 •• Colorless' 13.15

10.....................  13/« “  3 “  “ 13.33
12.....................  1 y3 "  3 “  . “  13.32
14...................... \ XA  "  3 “  “  13.40
16.....................  1 3 “  “  13.41

On account of difficulty during distillation, it  seems 
not desirable to use more than 10-12 grams K 2S04 
and this is not sufficient to secure complete oxidation 
within three hours, so copper sulfate is added, hence 
the following experiments with CuS0 4.

7. Optimum CuSO< for Kjeldahl Digestion.— Similar 
to last experiment using 10 grams K 2S0 4 in each test, 
but varying CuSO.,.

Tim e T o ta l tim e 
CjiSO . till clear. heated . Per cent.
Grams. Min. H ours. nitrogen.

0   70 2 13.10
0 .2 ............................  45 2 13.35
0 .4 .............................  38 2 13.37
0 . 6   35 2 13.38
0 .8   30 2 13.34
1 .  0 ............................ 30 2 13.34
1 .5   30 2 13.34
2 .  0 .................................. 30 2 13.27

In order that the effect of the different amounts 
m ight be more easily seen the digestion was con­
tinued for only 2 hours, which was not long enough 
to obtain all the nitrogen.

A n o t h e r  S e t .

T otal
Tim e tim e

till clear. heated . P er cent.
CÙSO4. Min. H ours. nitrogen.

0 . 5   35 3 13.50
0 . 5   35 3 13.47
1 . 0 .......................... . 35 3 13.36
1 . 0 ..............................  35 3 13.27
2 .  0 ............................... 35 3 13.27
2 .  0 ..............................  35 3 13.23

W ith 0.5 gram CuS0 4 and 10 grams 
K 2S04, and heating three hours, the results were 
pretty  nearly correct. Cause of low results with 
upward of 0.5 gram CuS04 is unknown. However, 
more than 1 gram is useless, as it is simply dehydrated 
and remains undissolved in the acid. The equal time 
required to become clear, with varying amounts of * 
CuS04, indicates that the larger amounts do not 
hasten oxidation.

I t  seems desirable to use not much more than half 
a gram of CuS0 4. The third set was run with 0.5 
gram CuS0 4 and varying K jS04.

Time T otal
till tim e

K î SO*. clear. heated. Per cent.
Grams. Min. Hours. nitrogen.

2 ....................... 120 3 13.12
4 ....................... ___  65 3 13.28
6 ....................... 45 3 13.43
8 ....................... 40 3 13.45

R esults n o t high enough.

Using 0.8 gram  CuSO*.
6 ..................... . . .  . 55 3 13.48
8 ..................... ___  36 3 13.54

10 ................. ___  32 3 13.56
12 ..................... ___  28 3 13.54

The larger quantity of copper seems able to replace 
some of the K 2S04. From  all of these results it seems 
that 10 grams K 2S04 w ith 0.5 gram  CuS04 is the most 
suitable combination. Using this m ixture the follow­
ing results were obtained:

H eated  3 hou rs .............. 13.53, 13.52 per cent, nitrogen.
H eated  6 hou rs .............. 13.48, 13.53 per cent, nitrogen.
H eated  10 hou rs .............. 13.55, 13.56 per cent, nitrogen.

Three hours’ heating seems sufficient.

8 . Prevention of Bumping.— In this connection, it is 
interesting to note that presence of the excess of 
CuS04 which remains- insoluble in the boiling acid 
prevents the bumping^which often accompanies this 
method of digestion, but as it tends to cause low 
results, CuS0 4 cannot be used. FeS04 crystals were 
tried and found to prevent bumping as well as CuS0 4, 
but without causing low results for nitrogen. Prob­
ably Fe2(S04)3 would be better, but not being a t hand 
it was not tried. In  case a digestion bumps badly, a 
gram or two of crystallize’d ferrous sulfate dropped; it 
nearly alw ays produces quiet boiling.

g. Loss of Ammonia during Digestion, through 
Dissociation of Ammonium Sulfate.— It has been said 
that in the Gunning nitrogen determination there is 
danger of loss of ammonia, if the flame strikes the 
flask above the level of the acid, thereby dissociating 
(NH4)2S04 with loss of N H 3 due to high temperature. 
In order to settle this question several experiments 
w'ere made.

(1) One gram (NH4),S04 plus 25 cc. H2S04 in 300 
cc. flask connected with condenser. Distilled off 
two-thirds of the acid. The distillate was neutralized 
and distilled; only a trace of N H 3 found in it. Flask 
heated with bare flame.

(2) Similar to (1) but added 10 grams K 2S04 CuS04 
m ixture as for regular nitrogen determination. Dis­
tilled off two-thirds of the acid with bare flame. Found 
in distillate nitrogen =  0.020 gram =  2 per cent, on 
ordinary determination. Presence of K 2S0 4 seems to 
cause loss of nitrogen along with the acid distilled over.

(3) Used same materials as in last experiment but 
placed in regular 500 cc. flask and heated as for regular 
nitrogen determination. The vapors coming from the 
mouth of the flask were collected, neutralized, and 
distilled for N H 3: For the first two hours’ heating the
distillate contained only a trace of N H 3. For the
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third hour, found in distillate N H 3 =  0.015 gram 
N =  1.5 per cent. Stopped heating as most of the 
acid was distilled out.

(4) Used a  sample of dried blood, run as for regular 
nitrogen determination, except heating faster and 
collecting acid and other vapors distilled out. First 
hour, found in distillate N H 3 =  o, during this time 
about half the acid was distilled out. A fter 15 minutes 
more, stopped heating as nearly all free acid was ex­
pelled. Found in second distillate N =  0.008 gram; 
in digestion flask N =  0.051. Out of 13.5 per cent, 
present at start only 5.9 per cent, were recovered. 
The other 7.6 per cent, were lost through dissociation 
or some other cause; unknown. These extreme and 
unusual conditions proved the possibility of loss.' It 
was next determined that under ordinary conditions 
there is no loss.

(5) Same as last experiment but heated 3 hours 
supported by large asbestos rings as in usual manner 
for nitrogen determination, except that the rings 
were large enough so that a portion of fhe flask was 
exposed to the flame above the level of the acid. Lost , 
about 20 per cent, of total acid. Found in the diges­
tion, two tests 13.52, 13.53 Per cent, nitrogen.

(6) Like the last but heated 6 hours 011 small rings, 
boiled gently. Nearly half the acid was lost; found, 
two tests, N =  13.48, 13.53, hence 110 loss occurred.

(7) Similar to last, but used large asbestos rings; 
heated a t ordinary rate. A fter 3 hours’ heating added 
10 cc. more acid, after next two hours’ heating added 
10 cc. acid again. Continued heating 5 hours longer. 
Total time heated 10 hours. Total acid used 45 cc. 
Acid remaining in flasks, about 30 cc. Found N =  
!3'55. i 3-56 per cent.

From  this it is concluded that if the volume of acid 
does not fall below 20 cc. there is no danger of loss of 
nitrogen even though the flame strikes the naked 
flask above the acid.

SUMMARY.

(1 and 2) About three hours are required to obtain 
all the nitrogen in dried blood or bone meal b y  sulfuric 
acid digestion with 10 grams K 2SO, plus 0.5 gram 
CuSO,. •

(3) Using the Ulsch-Street method, only a  few 
minutes are required to change the nitrogen of nitrates 
to ammonia.

(4 and 5) In distilling ammonium salts with soda 
or with magnesia, nearly all the ammonia, together 
with 50-75 cc. water, is obtained during the first 10-15 
minutes.

(6) About 10 grams K 2S0 4 is the most satisfactory 
quantity for aiding the acid digestion of nitrogenous’ 
substances.

(7) One-half gram CuSO., added with the K 2SO., 
hastens oxidation about as well as larger amounts. 
Much more than this seems to cause’ loss of nitrogen; 
the reason for such loss is not known.

(8) Bumping of the digestion is prevented by 
addition of 1-2 grams ferrous sulfate.

(9) Loss of ammonia during the acid digestion 
occurs when a large portion of the acid has been driven 
out by too much or too long continued heat; but not 
because the flask is heated by the bare flame above the 
level of the boiling acid. Or, it m ay be said that loss 
occurs when, owing to loss of acid, the boiling point 
of the residue rises too high.

S t a t e  F e r t il iz e r  Co n t r o l , U n iv e r s it y  o f  Ca l i f .,

B e r k e l e y , Ca l i f .

A D D R E SSE S.

TH E E L E C T R O L Y T IC  P R E P A R A T IO N  OF C A L C IU M .1
B y  A r d e n  R .  J o h n s o n .

It is the main purpose of this paper to set forth the most es­
sential results of considerable experim ental work upon the 
electrolytic  preparation of m etallic calcium , carried out in the 
electrochem ical laboratories of the U n iversity  of W isconsin 
during the school year 1905-1906. T he work was w ritten  up 
and presented as a thesis toward the baccalaureate degree in 
engineering, but w as never published in a  scientific journal.

Several good papers have been published in the last three or 
four years on the preparation of calcium , some b y  members of 
this society. It is therefore m y object to present only data and 
statem ents th at will largely supplem ent or reinforce much th at 
has already appeared in print in leading journals.

W hile the thesis as originally w ritten  up four years ago con­
tains an historical review  of experim ental endeavors in this 
line, I shall forego the presentation of the same here for the 
reason th at the work has already been well given b y  Mr. F. C. 
F ra ry .2 But m y observations and data  obtained upon tw o or 
three typ ical styles of apparatus much used— apparatus w ith 
typ ically  inherent faults, and also an electrolyte w ith  all the 
common capricious properties, will, I think, be of some value 
to the m any electroehem ists who, of late, have become interested 
in the chemical and m etallurgical properties o f this element.

T he main efforts to produce calcium  seem to have been through 
the medium of a correctly designed apparatus for electrolyzing, 
and if we glance over the different designs we shall recognize 
just tw o different types: First, the apparatus of the Borchers
type for utilizing an extrem ely high current density and conse­
quently obtaining the calcium  in a  molten condition, in which 
it rises to the surface and is skimmed off, and secondly, the 
Rathenau type, which requires th at the calcium  come out in a 
com pact form , th at is, plated out a t a  m oderately low current 
density.

Experiments with Apparatus No. 1 .— In view  of the success­
ful results which have been attained b y  the above mentioned 
experim ents, using the R athenau typ e  of apparatus, I decided 
also to begin the stud y of the electrolysis, of CaCl, w ith an ap ­
paratus of this class. Accordingly the design shown in P late  
II was followed, m aking use of such data  concerning dimensions 
of anode and cathode as could be gleaned from the published 
description o f Goodwin and W oehler’s apparatus.

W hile a goodly num ber of trials w ith this apparatus were 
carried out, m ost of which were not over tw o to three hours 
duration, only three or four performed under different condi­
tions w ill be described.

A  run was made using pure CaCl2 of the very  best grade, 
made b y  B aker &  Adamson. T he cylindrical, graphite vessel 
w as filled w ith CaCL and then b y  the use of the auxiliary  elec-

1 R ead before th e  Chicago meeting of the  Am erican Electrochem ical 
Society, October 13-15, 1910.

* Trans. A m . Electrochem. Soc.. 16, 185 (1909).
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under the influence of the convection currents. It  w as im m e­
diately  recognized th at a furnace of the Borchers type was a t 
hand, so the current was gradually cut down as low as 40 to 50 
amperes (10 volts drop across cell), at which point a reguline d e­
posit w as noticed form ing at the end of the rod. B u t it w as now 
found impossible to keep all the bath fused next to  the anode, 
and finally there w as on ly a  com paratively narrow channel of 
molten salt between anode and cathode. A  glowing phenom e­
non, like a  sheet of small arcs, was noticed at the anode. A fter 
the bath had been in operation under these conditions some 
tim e the iron rod w as raised a  trifle and electrolysis continued. 
The calcium “ rod”  which was form ing w as very irregular in 
cross-section, and continued in spite of all efforts to “ neck 
dow n ”  until the “ ro d ”  suddenly melted, causing an arc and in­
terrupting electrolysis. P art of the calcium form ed w as 
skimmed out before the bath solidified and the remainder 
gotten afterw ards b y  loosening the solid CaCl, from the w alls 
of the anode vessel b y  immersion in II_,0 and then breaking 
the solid chunk to pieces.

I t  w as also noticed in this bath, as well as in all others, that 
the current had passed through the bath com paratively near the 
surface and hence the bath w as m elted to only a  shallow depth, 
while a t the bottom  of the anode-containing vessel the bath had 
remained solidified and alm ost pure w hite, though the upper 
portion through which the current had passed for a  long time 
during electrolysis w as very  dark colored.

W oehler used a m ixture of 100 parts of CaCl, and 17 parts of 
C aF 3 b y  w eight for his bath, thus getting an electrolyte which

auxiliary  electrode w as now inserted directly  into the fused 
CaCl2 and the current caused to flow through the bath directly. 
W hen sufficient electrolyte w as melted the iron cathode R  w as 
lowered into the m olten m ass b y  m eans of the screw (Rr) and 
electrolysis begun. A fter a  period of three or four m inutes at 
most the odor of chlorine was noticed, and there w as consider­
able cracking and snapping at the cathode and bursting forth of 
yellow flames. T h e current was gradually increased until finally 
the whole bath was in a  state of fusion and 90 to 100 am peres 
were flowing. A fter w aiting some m inutes the iron cathode was 
cautiously raised from the bath, but nothing w as observed until 
an arc was struck between the end of the rod and the surface 
of the bath. The rod was again lowered and electrolysis con­
tinued for 15 to 20 minutes, a t the end of which tim e bright 
beads of m etallic calcium were noticed to coalesce around the 
iron rod and finally break aw ay  and swim around in the bath

P la te  II .

Electrolyzino Apparatus N o. 1.
A — Circular g raph ite  anode.
B — M etallic conductor connecting with bands on anode vessel. 
. C—Soapstone bo ttom  for anode.
C— Portland  cem ent vessel.
F —Space filled w ith asbestos-cem ent.
R — Iro n  and  cathode (fastened to  a sta tionary  up righ t screw ).

trode an arc was struck with the inner surface of the anode 
container, and the CaCl2 gradually m elted down in the vicin ity  
of the arc  until a  sm all pool of fused CaCl2 was formed. The

P la te  I.
N o. 1 . Borcfiers A  pparatus.

V — Iro n  container for electrolyte.
A — Carbon anode.
C—Iron  needle cathode insulated  from container.
S —Shelf under which m olten calcium m ay collect.

No. 2. Barchers-Stockem A  pparatus.
A — Circular g raph ite  anode.
C— Iro n  needle cathode.
H —W ater-cooled bo ttom  insulated  from anode.
B — B rick support.

N o. 3 . Woehler Apparatus.
A — G raphite anode.
C—  Iro n  cathode.
V —Iro n  electrolysing vessel.

V '— Sheet-iron jacket.
B — Bunsen bu rner for m elting ba th .

N o. 4. Goodwin Apparatus.
A — G raphite, circular anode container.
C—Iro n  cathode (fastened to  s ta tionary  uprigh t screw). 
P —W ater pipes for keeping bo ttom  of vessel cool.
B — Brick support.
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fused at a  much lower tem perature. H ence several trials were 
carried out in the apparatus described, using such an electrolyte. 
T he CaCl, was from the same bottle as that used in the previous 
trials while the C aF 2 w as ordinary powdered fluorspar.

T he tw o salts were in tim ately m ixed together and then fused 
down as previously described. A fter adjusting the current to 
40 to 50 amperes it w as noticed th at a larger portion of the 
bath w as kept in a  fluid condition than when CaCl2 only w as used 
as electrolyte. Again the m elt seemed to be more liquid. C al­
cium w as noticed to form quite rapidly a t  the cathode but not 
in a  good, com pact form. It grew out from the end of the iron 
rod in a very  irregular manner, tending to extend across the 
anode and short-circuit the bath. D ifficulty was experienced 
in getting a  piece even an inch long on the iron cathode, an arc 
a lw ays being struck and m elting off all the calcium.

W hile no attem pt will be made to discuss here the chemical 
phenomena of the baths tried, it  m ay be well to point out the 
m echanical defects of the apparatus as viewed from an engineer­
ing standpoint:

1. The parts of the apparatus (anode container and cathode) 
are w rongly proportioned to obtain proper cathode current den­
sity  and still keep the electrolyte in a  proper state of fusion.

2. The space intervening between anode and cathode is too 
small, allowing short circuits to occur.

3. The upper portion of the graphite anode vessel exposed to 
the air rapidly disintegrates, allow ing carbon to fall into the bath.

4. W hen the bath solidifies the graphite anode container is 
cracked to pieces.

5. The m etallic bands around the anode vessel become badly 
corroded, causing poor contact.

ExperivicnlS with Apparatus No. I I .— In  order to obviate  
some of the objections to the foregoing apparatus and a t  the 
same time have an apparatus practically  the same capacity  
as Goodwin’s, I  designed th at shown in P late  III.

M y chief aims in the design of this apparatus were as follows:
1. T o  have an anode vessel w ith the same internal dim en­

sion as Goodwin’s apparatus.
2. An anode container which would not be cracked to pieces 

when the bath  solidified and could be subjected to h ea vy  cur­
rents and hard usage.

3. Large enough space between anode and cathode so th at 
iron rods of various cross-sections could be tried as cathode.

4. An apparatus which would have as little  radiating surface 
as possible.

5. T o  have the exposed portions of the graphite container 
protected from the atmosphere.

In alm ost all the trials w ith  this apparatus the CaCl2 and C ap , 
were in the proportions of 100 to 17, respectively. Some of the 
experim ents were carried out w ith the pure so-called anhydrous 
CaCl2 which has hitherto been described, while others were per­
formed using crystalline CaCl2 which w as first dehydrated. I 
shall first describe a  run for calcium  using the pure "an h y d ro u s”  
CaClj.

A  granulated carbon resistance furnace was first constructed 
and a  weighed am ount of CaCl2 placed in a  B attersea clay  cru­
cible which sat in the carbon resister. A s the CaCl2 warm ed 
up, some steam cam e off and then a  very  little H C1. T he whole 
m ass then cam e to a  sla te  of quiet fusion a t a  very  ligh t cherry- 
red color. A pproxim ately the requisite am ount of C aF 2 was 
now' slow ly added and its action in the bath observed. The 
C aF j seemed to gradually and easily dissolve in the bath. A t 
the same tim e the bath  as a  whole grew more and more fluid 
and litnpid. When all of the C aF 2 had been added the bath 
seemed to have a cloudy appearance, some portions being 
rather transparent, while light yellow clouds floated about 
in other portions. A fter agitation and m aintenance of bath in 
fused condition for some tim e it  becam e fairly  homogeneous 
and opaque in appearance.

From  the B attersea crucible the fused mass' was poured into 
the electrolyzing apparatus. An alternating current w as now 
passed through the bath, using a  carbon rod an inch in diam eter 
as the second electrode. A  sufficient current to keep the electro­
ly te  in a  well fused condition was found to be abou t 200 amperes.

P la te  I I I .

Electrolyzing Apparatus No. 2 .
A — G raphite anode b u ilt u p  of six sections, and  held together by  

bolts in corners.
IV—W ooden case.
F — In term ed ia te  space packed w ith asbestos cem ent.
S —1-00se soapstone bottom .
S '— Soapstone b o ttom  bolted  fa s t to  anode.
L —Carbon legs.
C—Iro n  cathode (fastened to  s ta tionary  up rig h t screw).
B — Copper conductors leading to  iron  covering, I ,  which is held 

down on  th e  top  of anode by  the  corner bolts.

A t the surface of contact of the large electrode w ith e lectrolyte  
all w as quiet exceptin g perhaps now and then a  faint glow. T he 
sm all electrode, however, w as com pletely enshrouded w ith  first 
a  glowing sheet of flames and outside of this a  circle of yellow  
flam es bursting from the surface of the bath. In the space, 
intervening, on ly now  and then appeared a  sm all yellow  flame.

T he altern ating current w as now switched off and the direct 
current switched 011 after first replacing the sm all electrode w ith 
an iron one 1 centim eter (3/8 inch) in diam eter. Chlorine was 
im m ediately detected com ing off, and after some tim e calcium  
w as noticed a t the cathode, b u t it w as soon in a  molten condi­
tion and had to  be skimmed from the bath. The current was 
gradually  cu t down to 75 or 80 am peres before calcium would 
adhere to the end of the rod in a reguline condition. W ith  this 
current, tunvever, only about 1/4 to 1/3 of th e  bath w as fused. 
A  sort of irregular m ass o f  m etallic calcium  plus adhering CaCl, 
wras built out from the end of the rod, after an hour's run.

The presence of w ater in the CaCl2 has an im portant influence 
upon the results attained, and in view  of this fac t several runs 
were tried, using CaCl? which had been subjected to dehydration 
as follows: CaClj loaded down w ith w ater of crystallization
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was placed in the B attersea crucible of the electric resistance 
furnace above described, and gradually “ boiled down.”  W hen 
the m ass had reached a p asty  condition, a  considerable volume 
of H C1 came off, and then it  soon began to m elt down into a 
cherry-red, p asty  fluid. Sm all bubbles of gas were noticed 
rising to the surface, exploding w ith a loud report and bursting 
in a  yellowish flame sometim es tinged w ith  a bluish color.

A ll of the e lectrolyte  was n ext poured into the electrolyzing 
apparatus and subjected to a  high tem perature b y  passing an

Pla te  IV .

Showing Connections for Apparatus Nos. 2 and j .
C— Electrolysing vessel.
E —A uxiliary  electrode.
V — V oltam eter.
/ t —Am m eter.
S — Switch.
R — R heostat.
D— D irect cu rren t dynam o.

A lt.—A lternator.

altern ating current of abou t 200 amperes. A  profusion of 
yellow  flam es w as noticed bursting forth from around the small 
electrode and the whole surface of the electrolyte becam e co v ­
ered w ith  large transparent bubbles, up to 2 ,5  cm. (1 inch) in 
radius, of gas (hydrogen) which burst into highly colored flames 
w ith a  loud report. I f  the heating be continued these trans­
parent bubbles alm ost entirely disappear after a  time, but no 
m atter how long we continue to  lieat the electrolyte (or electro- 
lyze) w e never get rid  of the sm all yellow  flam es around the 
sm aller electrode (cathode, if electrolyzing).

N ow  there are tw o conditions under which w e m ay elec- 
trolyze the above m entioned electrolyte: (a) Electrolyze after
all of the gas bubbles (excepting those giving yellow flames) 
disappear; or (6) electrolyze before the form ation of bubbles 
ceases.

In the first case chlorine is noticed com ing off im m ediately 
a fter sw itching on the direct current. M etallic calcium  also 
appears a t the cathode and 'com es out regularly, if proper con­
ditions of tem perature and current are maintained.

On the other hand, if  w e a ttem p t to electrolyze before the 
CaCl2 is as thoroughly “ deh yd rated ”  as possible, that is, before 
the cessation of gas form ation, we get entirely different results. 
If the bath  has been heated little  previously, we get alm ost no 
chlorine given off a t the anode, while a t the cathode nothing is 
deposited if the tem perature and cathode current density are 
high, and if  within proper lim its, a  black, crispy mass, resem bling 
charcoal in appearance, and having seem ingly good electrical 
con du ctivity, is formed. B y  long continued electrolysis one 
m ay succeed in finally getting a  poor reguline deposit, b u t the 
bath acts very  capriciously at all times.

In a  preceding paragraph was set forth the chief aims in the 
design of apparatus No. 2, w ith w hich the above experim ents 
were performed. These experim en ts'have shown the apparatus 
to fulfil m ost o f the requirem ents, bu t before proceeding with 
the chief objections to this general ty p e  of apparatus (Rathenau 
principle) for use either as a  comm ercial apparatus of for carry­

ing on research work, i t  is first desirable to give some facts 
concerning the physical nature of the deposit of calcium  and 
the manner in which it form s in reguline condition.

Of course it w ill be assumed th at the electrolyte is in good 
working condition chem ically and otherwise, all conditions being 
such as to contribute to the best form ation of m etallic calcium. 
M y experim ents have shown that w hether the m etal comes out 
w ith a  coarse crystalline structure (as it  usually does), or in 
a  com pact, dense form, the deposit cannot form to a n y  great 
thickness before becom ing nodular on the surface, or even 
growing out in arborescent forms.

From  analogy w ith the nature of deposits from aqueous solu­
tion (and also because of the particular design of apparatus 
used), the above results m ight be anticipated. In the refining 
of m etals from aqueous solutions b y  electrolysis it  has been 
found practically  impossible to obtain a sm ooth deposit deeper 
than 4 cm. ( 1 .5  inches), and in most cases the deposit becomes 
very nodular and uneven b y  the tim e the deposit is 1 .2 5  cm. 
(1/2 inch) thick.

There is no reason to believe th at a reguline deposit from ' 
CaCla, or an y  other fused electrolyte should come out in a  smooth 
com pact form for a practically indefinite thickness than 
there is in an aqueous solution. A  glance at a  calcium  
deposit which lias been sawed through w ill show that 
these form ations have a  core of fairly  solid m etallic calcium . 
This core is particularly solid near the base of the iron rod, but 
as w e leave the center of this core and approach the outside of 
the form ation we find the m etal becom ing more and more irregu­
lar and mixed m echanically w ith more or less CaCl2. Still 
farther from  the center of the core the m etallic calcium  and 
CaCl2 are hopelessly m ixed together. (This fact has an im por­
tan t bearing upon the values obtained for current efficiency, 
as w ill be shown later.) T o be sure, an irregular cathode de­
posit of considerable length can be form ed but there is a  greater 
waste of calcium  and CaCl2 and hence lower and lower efficiency as 
the “ ro d ”  grows longer, on account of the increased m ixing o f the 
e lectro ly te ’ w ith the m etallic calcium  formed. I t  m ust be 
borne in mind th at a  piece of this deposit, consisting of m etallic 
calcium  and CaCU so intim ately m ixed m echanically as to ap­
pear alm ost homogeneous, can still b e .a  very  good conductor 
of the electric current and hence m ay act as a cathode surface 
for a further deposit of m etallic calcium , or a  m ixture as de­
scribed, so th at a  stick  of “ m etallic calcium ”  such as this is 
easily obtained.

A gain, as intim ated above, the particular design of electrolyz­
in g apparatus used is such as to cause the form ation o f a  more 
or less irregular calcium  deposit. When we pass an electric 
current through this apparatus the current will seek that path 
which offers the least resistance, and of course we find the lines 
of current flow as near the surface of the electrolyte as possible. 
Indeed, as a consequence, the bath rem ains com paratively 
shallow in spite of a  considerable increase of current. W e can­
not put the end of an iron rod into the electrolyte to a ct as 
cathode w ithout exposing a  sm all portion of the side of the rod, 
as well as the bottom , to  the electrolyte. Consequently more 
current will enter the edge, or side, of the rod, and hence a 
tendency for more calcium  to deposit around the edge of the 
rod than directly  on the flat end.

Cathode current density has been found to have an im portant 
effect upon the structure and nature o f the deposit and hence 
upon current efficiency also. A s it  is a  great objection to  this 
“ calcium  ro d ”  idea th at nothing definite concerning the effects 
of-curren t density can be determined, because, as the deposit 
grows the actu al cathode surface is continually changing. H ow ­
ever, since the current density is continually changing, the con­
ditions under which a  reguline deposit is form ed are continually 
changed.

In regard to the use of iron rods of different diam eters as
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startin g cathodes, it m ay be stated th at w ith the apparatus in 
hand it w as found th at if a rod much less than 1 cm. (3/8 inch) 
in diam eter was used the current density and hence the heating 
effect w as so great th at calcium  would riot form in the solid 
condition, while if a  much larger rod were used the deposit was 
very crystalline and irregular and mixed w ith CaCl2 even near 
the base of the iron rod.
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Electrolyzing Apparatus No. 3 .
C— Portland  cem ent casing.

-S oapstone end.
-S oapstone bottom .
—Soapstone sides.
-S oapstone base for anode.

A — G raphite anode.
H —A perture  in soiy^stone end N.
R —Iro n  ribbon as cathode, to  slide between soapstone end N  and 

iron block C.
B —Copper conductor fastened to  iron block C.

Connections for ap p ara tu s  sam e as for ap p ara tu s  No. 2.

Experiments with Apparatus No. III .— Before taking up the 
question of current efficiency and in view  of the inherent fau lts 
in the design of the apparatus used up to this time, I shall de­
scribe an electrolyzing apparatus of m y own design in which I 
have endeavored to overcom e some of the difficulties.

In the design of this apparatus I have endeavored to atta in  
the following:

1. An apparatus in which the anode and cathode surfaces 
shall be definite under all conditions.

2. To be able to vary  the current density and note the effects 
upon the electrolysis.

3. T o  accom plish the rem oval of the deposit of calcium  as 
fast as form ed w ithout interfering w ith the uniform ity of con­
ditions,

4. Construction such th at it would stand m any “ runs.”
5. T o coniine the current to a  definite am ount of electrolyte, 

and to an invariable course through the same.

A s in the preceding experim ents, 100 parts of C aCl, and 17 
parts C aF j were fused down in a  B attersea crucible b y  means of 
a resistance furnace and after being thoroughly m ixed were 
poured into the apparatus. H ere, after first being thoroughly 
heated for some tim e w ith an alternating current (a carbon 
block w as attached to  the ribbon cathode in the opening H ), 
the direct current w as sw itched on and electrolysis started. As

the m etallic calcium  deposited to a  sufficient thickness the iron 
ribbon w as gradually  raised, presenting new cathode surface.

Paul W oehler states th at in his experience electrolyzing 
CaClj arid C aF 2 b y  the R athenau m ethod th at a  cathode cur­
rent density of from 45 to 250 amperes per square centim eter 
can be used and a  stick  of calcium  obtained. H e based his 
figures upon the fact th at the am ount o f current flowing through 
his apparatus was constant, but the cross-section of the calcium 
stick  varied a t different parts. T his is obviously a  wrong basis 
upon which to come to such a conclusion, however. N ever­
theless, m y  apparatus a t first constructed had a cathode sur­
face of such size that when sufficient current flowed to cause 
the whole bath to  be in a well fused condition, there was a  den­
sity  of 45 to 50 am peres per square centim eter. T he first two 
trials, however, proved that even this cathode current density 
is altogether too high, for the calcium  would not deposit on 
the iron ribbon, bu t sim ply m elted and floated about in the 
bath.

T he cathode opening (/I) w as then made larger and other 
runs made. A  run made when the electrolyte was in good 
condition showed th at calcium  cam e out in the best physical 
condition a t about 10 am peres per square centim eter. 
T o  be sure, calcium will com e out a t a considerable higher 
current density, bu t under the particular set of conditions 
under which these experim ents were performed the above 
current density was found to give the best results. A t  a  
lower current density the calcium  carries up more CaCI2 
w ith it, which tends to solidify just above the surface of the 
bath and cause the iron ribbon to be cem ented fast.

I f  the calcium does not sufficiently a lloy w ith the iron (which 
seldom happens), the two will break apart upon cooling some 
distance above the bath on account of difference in rate of 
contraction of the two metals. When the calcium  does 
alloy w ith the iron ribbon, the latter expands a t these 
places, g iv in g  rise to little  “ h ills”  in the ribbon. E xam in a­
tion' of the iron at these points after rem oval of the calcium  
shows it to be softer and rotten.

Anode current density is not of so great im portance as is 
cathode current density. W e sim ply need sufficient anode 
surface over which the CaCl2 bath can fuse as far as it likes 
w ith the given current in use. If the anode density is unduly 
great, arcing or glowing phenomena take place a t the junction 
of the carbon and fused bath increasing the total resistance 
offered b y  the cell.

Current Efficiency.— W hile the current efficiency at which 
calcium  can be reduced from its chloride is of great im portance 
from an engineering standpoint, yet if the exact conditions un­
der which efficiency is obtained can be m aintained are not 
known, the figures have lost much of their value. Still, although 
we do not understand fully  the nature of the process, to know 
w hat efficiency can be attained a t tim es is interesting and 
encouraging.

B oth  Goodwin and W oehler m ade current efficiency deter­
minations, and not on ly  their results, but also their m ethods of 
determ ining them were very  different. Goodwin determined 
the current efficiency for a  run of several hours duration, using 
on ly CaCl2 as electrolyte. H e separated the m etallic calcium 
from the CaCl2 b y  pounding loose the encasing CaCl, w'hich 
had solidified about the “ ro d ”  of calcium . T he calcium  thus 
m echanically separated was weighed and the efficiency figured. 
H is highest efficiency w as 40 per cent.

On the other hand, W oehler, who electrolyzed 100 parts of 
CaCl, and 17 parts of C aF 2, m ade a m ark on the form ing cal­
cium rod a t the level of the bath, electrolyzed five m inutes 
(gradually raising the rod) and m ade another m ark a t  the 
level of the bath. This section w as cut out a fter the run and 
dissolved in a  w eak acid solution, the hydrogen collected, and 
from this the am ount of calcium  com puted. H e claim s an
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efficiency of 82.2 per cent. W hile W oehler would probably 
obtain a  higher current efficiency than Goodwin b y  em ploying 
a  m ixed electrolyte, y e t the method of W oehler is open to criti­
cism.

G oodw in’s m ethod gives us the efficiency for the actu ally  
availab le  m etallic calcium , while W oehler’ s efficiencies are too 
large, because, from m y description of the nature of the de­
posited calcium , much of the m etal w as in a  non-available form; 
th at is, so in tim ately m ixed w ith CaCl2 that it would be alm ost 
im possible to separate it m echanically or otherwise.

T h e  m ethod which I  used in determ ining current efficiency 
w as th at of Goodwin, bu t I had to be very  careful to com pletely 
break up the deposit in order to be sure that all of the CaCl2 
w as elim inated, for the specific g rav ity  of the latter is so much 
higher than th at of the m etal as to very  appreciably raise tlife 
apparent efficiency. Som e of the pieces were even boiled in 
alcohol (anhydrous) in order to facilitate the rem oval of the 
CaClj.

T h e follow ing four results, the best obtained, are subm itted, 
all of w hich are for baths of 100 parts pure CaCl2 and 17 parts 
C aF 2.

Apparatus N o. 3 .
No. 1. C urrent, 7 6 .4  am peres; tim e, 70 m inutes; curren t efficiency, 

67 .65 per cent.
No. 2. C urrent, 51 .5  am peres; tim e, 57 m inutes; cu rren t efficiency, 

75 .6 per cent.
No. 3. C urrent, 45 am peres; tim e, 12 m inutes; cu rren t efficiency, 

8 4 .6  per cent.
No. 4. C urrent, 70 am peres; tim e, 10 m inutes; cu rren t efficiency, 

93 .3  per cent.

Chcmical Changes in  Electrolyte.— A bove w as described the 
action of the bath  during electrolysis, both when w ater was 
present and when the bath  had been previously dehydrated. 
If the bath had been thoroughly heated for some time previous 
to the passage of the direct current, calcium  w as form jd quite 
readily, other conditions being favorable. Now it w ill be re­
m embered th at the dehydration proceeded w ith the following 
successive results a fter the application of the heat to the CaCl, +  
H jO : F irstly , steam  caine off; secondly, H C 1 fumes, then bub­
bles of hydrogen appeared all over the bath and lastly  only the
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P la te  V I.
A — G raphite anode.
C— Iro n  cathode.
I I — Large hole through iron  cathode.
S  and  S '— Soapstone separators. 
j \ /— Binding screw.
B — B olt for holding pieces together.
N — Bolts for holding iron cathode to  support S '.

yellow flam es remained. As stated before, these yellow  flames 
were never gotten rid of entirely under any conditions. T h ey  
exist only in the very hottest part of the bath, i. e., a t the cathode 
if  direct current is used, and if a lternating current is used only 
a t the smaller electrode. F or the most part th ey appear to be 
burning hydrogen bu t no doubt some other substances are 
present also.

In  view  of the fact that it is alm ost impossible to  get such 
data  as would give an exact insight into the chemical compo-

P la tc  V II.

Show ing disposition of apparatus for obtaining decom position 
voltage curves.

E — Electrodes in  CaCls in B attersea  crucible.
E —L iquid rh eo s ta t provided w ith three  electrodes, ex, t'2. e3.
5 —Switch.
D— D irect cu rren t dynam o.
V — Low-reading W eston  voltm eter.

-4,— Low-reading "Weston am m eter.
T —Step-dow n transform er.
A —Am m eter.
S 7—Switch.

Alt.— A lternator.
R — R heostat.

sition of the bath, I  can give on ly m y belief as to  w h at a ctu a lly  
occurs. A nd in this I am influenced b y  the view s of W oehler, 
who has m ade sim ilar observations. W oehler claim s that after 
the tem perature o f the bath has reached a  certain value the 
H 20  which still rem ains begins to combine w ith  the CaCl2 ac­
cording to the following equation: CaCl2 +  H 20  =  Ca —  OH ;

— Cl.
T his com pound releases w ater w ith difficulty, and furtherm ore 
during electrolysis would probably react w ith the m etallic cal­
cium to  form anhydrous oxychloride and hydrogen. This 
theory, while w o rth y  of close consideration, does not explain 
w h y hydrogen bubbles and the yellow  flam es come off during 
the heating w ith  alternating current. Nevertheless, the above 
equation probably states the condition of affairs somewhere 
nearly right. S o  far as the whole truth is concerned, we need 
much more data  of a  kind which is very  difficult to get.

I t  is a  well known fact, th at if  in the electrolysis of NaCl, the 
tem perature of the electrolyte becomes too high the sodium w ill
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redissolve in the electrolyte to form a  hypothetical subchloride, 
and but little  sodium w ill be obtained no m atter how high the 
current density m ay be.

Such an assum ption has been made b y  some regarding the 
electrolysis of CaCl2:C aC l2 +  Ca =  2CaCl.

R ichard Lorenz has shown th at lead and zinc w ill dissolve 
in their respective chlorides if the tem perature is raised to a

T he tw o experim ents just described do not prove absolutely 
th at the dark particles are m etallic calcium  instead of CaCl; 
bu t from  the physical qualities, as m etallic appearance and 
specific g ra v ity  observed, it  w as concluded th at these particles 
m ust exist as finely divided calcium  m echanically suspended 
in the bath when the latter is solidified.

N ow  from analogy it is very likely  th at calcium  dissolves to 
some exten t in CaCl2 a t a high tem perature the same as lead or 
zinc have been found b y  Lorenz to dissolve in their respective 
chlorides. H owever, there are grounds to believe th at the solu­
tion of calcium  in CaCI2 ought to be regarded as taking place in 
a  m anner exa ctly  parallel to the solution of CaCl, in H 20 , rather 
than to assume that a  sub-chloride is formed. A s such a  com ­
pound has never been form ed under an y  condition b y  a n y  one 
so as to be recognized as a  definite chemical compound, surely 
there is no reason to state  w ithout a n y  qualifications that 
such a  compound is formed in the electrolysis of CaCl^. I f  we 
assume th at the calcium  is really  soluble in the CaCl2 while the 
latter is a t  a  Jiigh tem perature, as stated, we can also naturally 
infer th at as the CaCl2 cools down th at the solubility of the 
calcium  in CaCl2 decreases and hence crystallizes out as it were.

In discussing the effects of dissolved m etallic zinc or lead in 
their respective chloride baths which are undergoing electrolysis, 
Lorenz states that the m etal acts as a  depolarizer, and further, 
th at no metal will be deposited a t the cathode until the bath has 
become saturated w ith the metal.P la te  V III— Curve No. I .

certain value. T he three factors upon which the phenomenon 
depends are given as follows: “ Tem perature of bath, vo latility
of the m etal, and its  solubility in the bath .”  H e further states 
th at this “ m etalnebel," m etallic cloud, as he term s the dissolved 
m etal m ay be either (a) a  real solution of the m etal in its fused 
haloid salt, or (b) a  mere pulverization of it in suspension. H e 
prefers the form er view.

I  have called attention  to the fact th at those portions of the 
bath through which a  direct current had passed for a  considera­
ble tim e were colored black. A  piece of this black C aC l2 w as 
found to decompose water, liberating hydrogen and form ing a 
white precipitate of C a(O H )2 suspended in a  clear solution, bu t 
leaving no black residue. T his showed th at the coloration of the 
CaCl2 was not due to the disintegrated carbon b u t to either 
finely divided m etallic calcium  or the subchloride.

Since CaCl2 is soluble in alcohol (anhydrous) and m etallic 
calcium  is not, a  piece o f the solidified electrolyte was placed 
in the solvent w ith the result th at the CaCl2 w as dissolved and 
a finely divided deposit form ed a t the bottom  o f the test tube. 
The alcohol w as poured off and some w ater then poured on the

P la te  IX — Curve No. I I .

precipitate. H ydrogen im m ediately began com ing off quite 
briskly. A  drop of H 2SO , was n ext added to  the solution and 
in stan tly  the whole black precipitate w as changed to snow- 
w h ite  C aS0 4, and the heat developed from the reaction was 
sufficient to cause the ignition o f the hydrogen liberated.

T o  be sure, there is some depolarization occasioned in the case 
of calcium  also, bu t w h atever m ay be the state  of affairs for 
zinc and lead, it is certain th at Ca can be deposited from a CaCl, 
bath  before it is saturated w ith the m etal. T his fact w as proved 
while obtaining the decom position voltage curve which follows. 
T he electrodes used were tw o inches ap art and placed in a  CaCl3 
bath  which had never been electrolyzed before. There w as 
m uch m olten CaCl2 surrounding the electrodes and plenty of 
chance for circulation o f electrolyte between electrodes. In  
several of these determ inations of decom position voltage, easily  
recognizable deposits of calcium  w ere obtained, although the 
current used w as sm all and the duration of its passage only a  
few  m inutes a t  a  time. Indeed th at m ost of the curves have 
well defined “ knees”  in them is sufficient proof of the fact. 
Curve II  w as taken for a  CaCl2 bath which had m etallic calcium  
suspended in it  from previous runs, and it w ill be noticed th at 
there is no well defined “ kn ee”  in the curve.

Décomposition Voltage Curves.— A s ju st intim ated, the study 
of the decomposition voltage curves which would be obtained 
under various conditions would throw  m uch light on the best 
chem ical com position of the bath as well as best physical con­
ditions, correct tem perature, etc., a t  which the electrolysis 
ought to be carried on for most successful results. A lthough

P la te  X — Curve No. I I I .
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prevented b y  lack  of time and the necessary pyrom eter for de­
term ining tem peratures, experim ents along this line w ere not 
carried on as far as desirable. H owever, a few results have 
been obtained which are of a t least some value. On P late  V  
is shown a  diagrayi of the apparatus used, and on page 470 a 
description and data  concerning same.

D etails of electrodes for obtaining decomposition voltage 
curves arc  shown on P late  V I.

I t  m ust be borne in mind th at the value of the decom posi­
tion voltage for a  fused salt will depend not only upon the chem ­
ical com position of the electrolyte and its temperature, b u t also 
upon the nature of the electrodes used and to a  slight extent upon 
their geom etrical disposition w ith respect to each other.

In  the experim ents carried out a  CaCl2 electrolyte only w as 
used and in each case the data  taken for the curve when the 
bath had just reached a  nicely m olten condition.

C urve No. I I  w as obtained w ith an anode of graphite and a 
cathode of polished sheet iron, each 2 .5 cm. (1 inch) square and 
separated 2 .5  cm. (1 inch). A fter the current had been passed 
and the data  obtained the electrodes were rem oved and exam ­
ined. The anode, of course, was unchanged; while th e cathode

P la te  X I—Curve No. IV .

showed no deposit of Ca, or a n y  Ca-Fc alloy, it w as appreciably 
corroded. B y  extending the resistance line we get 2 .04 volts 
as the decomposition voltage.
► P ractically  the sam e conditions are m aintained in getting 
data  for curve No. I l l ,  except for a  slight increase of tem pera­
ture as evidenced b y  the slope of the resistance line of the latter 
cure. T he critical voltage for this curve is about 2 .85 volts. 
An exam ination of the cathode after the run showed it to be 
covered w ith a  thin bright deposit of calcium  which decomposed 
w ater. A fter the calcium  w as dissolved off the iron w as le ft 
in a  soft corroded condition. No doubt an alloy w as formed 
w ith the iron a t  its  surface.

A s previously explained, curve No. I w as obtained for a  bath  
which had been previously electrolysed and contained m uch 
m etallic calcium  in the electrolyte. I f  w e extend the very  flat

resistance line to the Y  axis we obtain 2.62 volts as the decom ­
position value.

Curve No. IV  shows a  very  steep resistance line, due to the 
fa c t th at only the tip ends of the electrodes were immersed in 
the molten electrolyte. T he electrolyte w as pure CaCl2. E x ­
tension of the resistance line shows a critical voltage of about 
2 .65. •

Since in m any of the experim ents performed calcium  seemed 
to possess the power of form ing a superficial a lloy  w ith the 
iron cathode, this fact m ay help to lower the critical voltage. 
(Theoretical 3 .72 7 .)  I f  we could em ploy tw o electrodes which 
would be entirely inert toward the products of electrolysis 
and the electrolyte, we m ight reasonably expect to get results 
agreeing fa irly  closely w ith the theoretical value, if from  this 
w e also subtracted the voltage corresponding to  the heat sup­
plied to the CaC)2 to raise it  from the ordinary tem perature to 
the fusion point. T his latter step is necessary since the heat of 
form ation is given for solid CaCl2.

H owever, the above values are probably approxim ately cor­
rect for electrodes of graphite and iron— the tw o electrode ma­
terials which would be used in the electrolysis of CaC12 on an 
industrial scale.

d a t a  f o r  d e c o m p o s it io n  v o l t a g e  c u r v e s .

Curie No. I.

G raphite anode, 2 .5  cm. (1 inch) square. Iron cathode, 2 .5  
cm. (1 inch) square. Electrodes separated 2 .5  cm. (1 inch). 
B ath  of CaCl2 had previously been electrolyzed.

Volts. Amperes. Volts. Amperes.
0.433 0.05 2.300 1.30
0.560 0.1 0 2.330 1.40
0.600 0.1 0 2.330 1.50
0.717 0 .1 0 2.434 1.60
0.966 0.20 2.535 1.75
1.233 0 .35 2.567 1.91
1.466 0 .5 0 2.567 2.00
1 .734 0 .60 2.567 2.15
1 .834 0 .80 2.660 2 .55
2.067 0 .95 2.660 2 .8 0
2.167 1.20 2.660 3 .2 0

d a t a  f o r  d e c o m p o s it io n  v o l t a g e  c u r v e s .

Curve N o. II.

G raphite anode, 2 .5  cm. (1 inch) square. Iron cathode, 2 .5  
cm. (1 inch) square. Electrodes separated 2 .5  cm. (1 inch). 
Pure CaCl2 electrolyte.

Volts. Amperes. Volts. Amperes.
0.1 0 0.025 2 .7 1.3
0 .4 0 0 .1 0 2 .7 1.35
0 .65 0.15 2.725 1.55
0 .95 0.25 2 .95  • 1.95
1 . 1 0.45 3.15 2.35
1 .5 0 .80 3 .3 0 2.75
1.75 0.85 3 .4 0 3 .2 0
1.85 1.05 3 .70 3 .9 0
2.2 1 .10 3 .8 0 3.95
2.6 1.20 4 .10 4 .3 0
2 .7 1 .25 4 .2 0 4 .5 0

DATA FOR DECOMPOSITION VOLTAGE CURVES.

Curve No. III .

G raphite anode, 2 .5  cm. (1 inch) square. Iron cathode, 2 .5  
cm. (1 inch) square. Electrodes, 2 .5  cm. (1 inch) apart. Pure
CaCl2 bath.

Volts. Amperes. Volts. Amperes.
0 .95 0.1 0 3 .05 1.15
1.25 0 .25 3.05 1.40
2.00 0 .6 0 3 .25 2.20
2 .70 0 .6 0 3 .3 0 3 .4
3 .0 0 0 .90 3 .75 4 .15
3 .0 0 1.00 3 .9 0 . 5 .00
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d a t a  f o r  d e c o m p o s it io n  v o l t a g e  c u r v e s .

Curve No. IV .

G raphite anode and iron cathode. O n ly tip ends immersed 
in pure CaCl2 bath. Electrodes, 2 .5 cm . (1 inch) apart.

Volts. Amperes. Volts. Amperes.
0 .30 0.0 2.15 0 .05
0 .44 0.0 2.45 0 .05
0.55 0.0 2.75 0 .0 6
0.70 0.025 2 .90 0.1 0
0.81 0 .03 3 .1 0 0 .13
I .05 0 .03 3 .25 0.20
1 .10 0.03 3 .50 0 .24
1.45 0 .04 3 .65 0 .35
1 .755 0 .04

T R A D E  SCHOOL FO R TH E LE A T H E R  IN D U ST R Y .1

B y  A l l e n  R o g e r s .

I t  is w ith extrem e pleasure and gratification th at I am per­
m itted the honor of appearing before this join t m eeting of the 
three Am erican societies which stand for the growth, future 
developm ent and higher aim s of our leather industry. T h e 
com ing together of such a representative body clearly signifies 
th at we have passed beyond the rule of thum b period, realize 
the im portance of technical education, and appreciate the 
benefit to be derived from cooperation. T o-day, therefore, 
in m y opinion, m arks the beginning of a  new era in our indus­
trial advancem ent, and one which w ill go down in the pages of 
its history.

An attem pt to enum erate all of the influences which have 
tended to bring about this condition of affairs would indeed be 
a  difficult undertaking, b u t a t  the same time it m ight be of 
interest to note a few of the causes which have aroused us from 
a  state  of lethargy, and have m ade this wonderful scientific 
art one of the most im portant m anufacturing interests of the 
country. T he first great step in this direction was, no doubt, 
the introduction of chrome tannage b y  the Schultz process; 
this being a  purely chem ical treatm ent, paved the w a y  for the 
application of chem istry along other lines. The second radical 
change has been the gradual breaking aw ay  from bark tannage, 
w ith  the consequent replacem ent b y  liquid and solid extracts. 
T h e third advance has been due to the knowledge gained in the 
m anufacture and use of mineral and sulphonated oils, either 
em ployed alone or in conjunction w ith vegetable, anim al, and 
fish oils. T he fourth cause should be ascribed to the perfec­
tion attained in the m anufacture o f leather-w orking m achinery. 
Am ong the m any other causes responsible for this growth 
should be included the application of chem istry. Indeed, we 
cannot give too much credit to those who have labored so stren­
uously to solve the m any difficult problems which have con­
stan tly  confronted them. L et it be borne in mind th at the 
Am erican L eather Chem ists’ Association, as well as the Inter­
national Leather Trader Chem ists’ Association, have done and 
are still doing a  w ork which should gain for them the ever­
lastin g gratitude of the tanner, the currier, the shoe m anufac­
turer, the other users of leather, and the public a t large.

And last, but b y  far not least, should be m entioned the m anu­
facturers them selves. These men of sterling character, who 
have worked b y  d a y  and planned b y  night to bring order out 
of chaos, who have been to the leather industry w h at Lavoisier 
w as to the science of chem istry: T h e organizers and producers 
of results.

W e have com e now, however, to the fork in the road, and it 
rem ains for us to choose the path. On the one hand is the old 
beaten trail, full of pitfalls and obstructions, while on the other 
hand we see a smooth, wide thoroughfare, scientifically con­
structed, freely oiled w ith  the lubricant of technical skill, and 

1 An address delivered a t  th e  m eeting of th e  L ea ther C hem ists’ 
Association, Chicago, O ctober 6 , 1910.

w ith no signs to intim idate those who desire to travel faster 
than the regulated speed limit.

W hich road will be our choice? This question is easily 
answered when w e consider th at we are traveling in a  modern 
conveyance, and not w ith the ox team  of our grandfathers. 
T o  travel this road, however, we m ust be skilful in the m anipu­
lation of our vehicle, so as to avoid the danger of an upset should 
we lose control of the steering gear. E q u ally  disastrous would 
be the result of a  rear-end collision should we go too slow. W e 
m ust, therefore, keep up w ith the procession or drop out of the 
race.

A s we hesitate in our decision the cloud of doubt slow ly rises, 
exposing to our vision the wonderful truth  th at others before 
us have already taken the modern route, and th at weeds and 
bushes arc growing in the beaten trail. W ith the daw ning of 
this fact upon our senses we take new courage, so w ith a  steady 
hand on the lever and a  sharp eye on the road, we start out in 
pursuit of those who are ahead, trusting th at w ith  our know l­
edge, skill, and energy we w ill even tually  gain the lead.

Thus it is th at Am erican m anufacturers have been standing 
a t  the fork in the road. T h ey  have seen the new route, but 
have hesitated until th ey  were convinced th at England, G er­
m any, France and I ta ly  were no longer following the beaten 
trail. T here are m any, however, who have realized this con­
dition for several years, and m any more also who w ill not real­
ize the condition for years to  come; but let us be thankful th at 
it  has been realized and th at w e are headed in the right direc­
tion. W ithout throw ing a n y  bouquets a t himself, the speaker 
has appreciated for some tim e that even tually  w e would break 
aw ay  from the old régim e. T h a t his dream s m ight be realized 
seemed possible when in Septem ber, 1905, he w as appointed to 
his present position, and he could a ttem p t the inauguration of 
a  course in tanning which would be to Am erica w h at some of 
the foreign schools arc to  their respective countries. T h a t this 
attem p t has not been futile  is evidenced b y  the fact th at tw elve 
of our graduates are a t  present em ployed in the leather indus­
try . Y e t  it lias not been all sm ooth sailing b y  a n y  means, 
and there have been tim es when the undertaking seemed hardly 
w orth the candle. B u t we are told to cast our bread upon the 
water, and I feci in this instance a t least it has returned again a  
thousandfold, for there is no doubt th at our sm all beginning 
had much to do w ith  the recom m endations of the com m ittee 
th at the proposed Tanners’ Institu te  be founded a t  P ra tt In sti­
tute. I t  is, therefore, of P ratt Institute, its methods, its 
aims, its past, its  future, and w h at it hopes to accom plish for 
the leather industry th at I wish to speak.

T he founder of this institution, Mr. Charles P ratt, w as born of 
parents in m oderate circum stances, and w as deprived in his 
youth of the advan tages of an education. A s a  young man he 
worked a t  various trades, and finally becam e stillm an in one of 
the oil refineries. W hile engaged in the duties of his occupa­
tion he noticed th at if a certain fraction o f the distillate was 
separated he obtained the highest grade of illum inating or 
kerosene oil. T ak in g  advan tage of this observation, he>started 
in a sm all w ay  to put the product on the m arket, w ith the re­
sult th at P ra tt ’ s A stral Oil becam e so w id ely known th at the 
business rapidly developed into one of vast proportions. In 
tim e the P ra tt refinery becam e part of the Standard Oil Com ­
pany. A s prosperity smiled upon him, Mr. P ratt saw  the op­
p ortu nity of realizing his great am bition, and th at w as to es­
tablish a school which should give to others w h at had been 
denied him in his own youth. H is chief aim w as to reach out 
and help all practical workers, and being a  man of wide e x ­
perience, he fu lly  appreciated the shortcom ings of the ordinary 
schools in this connection. He, therefore, sought for some 
m eans w hereby youn g men and youn g women m ight be given a 
liberal education, and a t the same tim e become proficient along 
some definite line of work. A lthough he m et w ith  bu t very
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little  sym pathy, lie w as not shaken in his belief, so in 1887 he 
founded the institute which .bears his fam ily name. A t  the 
opening of the school in the fall of 1888 there were 110 definite 
plans arranged as to the nature of the courses to be followed, 
it  being his idea to first learn w h at the students desired, and 
then endeavor to give it in the m ost practical and system atic 
manner. On the opening d a y  there appeared tw elve students, 
each one w antin g som ething different from the rest. T hey 
were told th at the necessary teaching force would be secured 
to m eet all of their demands, and in a  few  days the work was 
undertaken.

I t  would be too long a  story to follow the grow th and de­
velopm ent of the institution, suffice it to say th at since 1888 
the enrolm ent has increased from tw elve students to over
4,000, and during th at tim e instruction has been given to over
65,000 individuals. During the early  years of its growth Mr. 
P ratt gave a  large part of his personal time and attention to 
its  m anagem ent, and since his death the work has been carried 
on b y  his five sons and one daughter, who have liberally added 
to its endowm ent.

T he range of subjects covered m ay be judged from the fact 
th at a t present there are offered over six ty  distinct courses, 
m any of them d ay courscs and others evening courses. The 
students enrolled are drawn from nearly every  state in the 
Union, and from a  num ber of foreign countries. It requires 
nine different buildings to house these classes, and they are 
taxed to their fu ll capacity.

I t  is a  significant fact th at Mr. P ra tt did not, in his will, lay  
down a n y  hard and fast rules for the institute. T he trustees 
have, therefore, m ade changes in the courses whenever th ey 
seemed necessary, but have never changed its purpose, though 
this is also in their power. I t  is owing to this elastic condition 
of affairs, and to the increased demand for youn g men w ith 
technical training, th at it was deemed advisable to introduce 
a  course in applied chem istry. Consequently, in Septem ­
ber, 1905, the w ork w as undertaken, a t  which tim e the speaker 
accepted the position as instructor in charge of industrial chem ­
istry, and w as told to organize liis course and equip his labora­
to ry  for practical instruction. T his m ay seem a  very  simple 
proposition, bu t rest assured it w as no sm all task. Being an 
entirely  new departure in this m ethod of teaching the subject, 
there w as no school which could be visited in order to gain in­
form ation. I t  was, therefore, largely a  m atter of originality, 
although our simple creed, as outlined b y  the founder, w as con­
stan tly  before us. T h a t simple creed is:

Show  men how to do something, and then insist th at th ey  
do it as well as honestly, as econom ically as it is possible to 
be done.

Show  men w h y certain com binations produce the desired 
results, see th at th ey  understand the simple principles and a p ­
ply  them to their work.

Consequently, in order to teach young men the methods em ­
ployed in the m anufacture of com m ercial products, it is neces­
sary  to bring them in as close relationship as possible w ith  the 
actu al w orking conditions. T h is m ethod shows them the 
how. T he w h y is gained b y  class-room instruction. T o  carry 
this idea into practical operation, w e started ou t w ith five 
m iniature factories, equipped in such a  manner as to be able 
to m anufacture on a  fairly  large scale, each plant being a  unit 
b y  itself and worked independently of the others. T h ey  are 
as follows: Chem ical works, soap works, tannery, dry color 
and paint w orks and dye  works.

W hat the institute desires is to m eet the needs of the large 
num ber o f young men who cannot afford the tim e or m oney 
for a  four-year course w ith college requirem ents, and hence is 
made b u t tw o years in length. I t  is designed especially to give 
the necessary technical knowledge and practical training to 
those who wish to become foremen, superintendents or heads of

departm ents in the im portant chem ical industries. W e are not, 
as some suppose, a trade school; that is, we do not claim to grad­
uate men who are fitted to do on ly one kind of work. On the 
other hand, we are far rem oved from the ordinary technical 
school or university. A lthough w e m ay teach the same or 
sim ilar subjects as given in trade or technical schools, we a p ­
proach them in an entirely different manner, while the a ttitude 
of our students toward their work is also quite different. Our 
field, therefore, m ay be said to lie half w ay  between the two.

T he m ethod of selecting our students is one which is charac­
teristic of P ratt, and m ay be of interest to m ention a t  this time. 
On appearing for exam ination the young man is given a  per­
sonal interview  b y  the instructor in charge of the departm ent. 
T h is interview  constitutes the m ajor part of the exam ination, 
as b y  it we judge his m ental and physical a b ility  to handle the 
course. H e is then given a  lest in English and arithm etic. T his 
you will note is quite a b it different from college requirements. 
H avin g been adm itted to the course, his first year is devoted 
to the stud y of general chem istry, qualitative analysis and 
q u an titative  analysis, together w ith the necessary am ount of 
physics, m athem atics and m echanical training. The last tw o 
subjects extend over two years and include mechanics, strength 
of m aterials, steam and power transmission, pattern-m aking, 
forge, foundry, m achine w ork and design.

In the second year of the course the student is brought into 
con tact w ith com m ercial processes, the m ajor part of his tim e 
being devoted to industrial chem istry and technical analysis. 
D uring the fall term one hour each d ay is given over to class­
room instruction in inorganic industrial chem istry, b y  means 
of which he becomes fam iliar w ith  the details involved in the 
various branches of industry. N ot on ly is he m ade fam iliar 
w ith  the processes and relationship which exist between them, 
bu t is shown where chem ical knowledge and control are very 
beneficial, and often absolutely essential. In  the winter term 
the class-room instruction covers general organic chem istry, 
while the spring term is devoted to organic industrial chem istry. 
On com pleting each industry one or more trips are m ade to such 
factories as best illustrate the points w hich have been studied, 
thus more firm ly  fixing the knowledge gained b y  class-room 
instruction.

It is on our laboratory work, however, th at we place special 
emphasis, as it is through this m ethod of training that we hope 
to prepare young men to fill the positions mentioned above. 
A t the beginning of the school year one man is assigned as 
forem an of the chemical works, and is given four of his class­
m ates as assistants. H e is instructed in this assignm ent to 
m ake an estim ate for the m anufacture of some chem ical; to 
see th a t his m achinery is put in perfect condition; to inspect 
his shafting, belts and motors; to see th at everyth in g is in 
order, and th at his factory is kept clean. In  order to m ake 
his estim ates in an intelligent manner he has all raw  m aterials 
tested out b y  the laboratory force, takes into consideration 
the cost of raw  m aterials, freight f. o. b. N ew  Y o rk , w ear and 
tear of m achinery, interest on investm ent and cost of contain­
ers. All of these details are taken into account before he a t­
tem pts to m ake the product, for he m ust be satisfied th at it 
can be m ade a t a  profit. H avin g determ ined th at it is a  profita­
ble operation, he endeavors to produce as m uch high-grade 
m aterial as possible. A lthough the student m ay be called 
upon in after-life to m anufacture chemicals, the training in this 
plant is very beneficial, as it teaches him to handle the steam- 
jacketed kettle, vacuum  pan, vacuum  filter, vacuum  pump, 
filter press, and centrifugal machine. H aving spent one week 
a t this kind of work, the entire crew’ are transferred to analytical 
problems, and a  new gang takes their place.

W hen the chem ical w orks have been in operation for about 
three w eeks the first gang are assigned to the soap factory, 
the second in line becom ing foremen. Here the same idea is
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carried out, w ith  the result th at the students become fam iliar 
■with the various processes em ployed in the m anufacture of 
soap, ¿ ta rtin g  out w ith  the raw  m aterials th ey follow the 
num erous operations even to th at of w rapping, boxing and 
shipping. D uring the past year w e m ade over th irty-five hun­
dred pounds of toilet soap in our m iniature factory. N ext in 
order comes our m iniature paint factory, in which during the 
past year w e made about four hundred gallons of ready-m ixed 
paint. In this connection I m ight add th at ow ing to coopera­
tion w ith the Am erican Society  of T estin g M aterials w e have 
arranged to grind one hundred and six ty  different kinds of 
w h ite  paints during the com ing year, all of which w ill be tested 
out on fences erected for the purpose. T o  carry out this word 
and increase our efficiency w e have added tw o tw enty-inch 
burr-stone mills, a  roller mill and post mixer, m aking an equip­
m ent w ith  a  m axim um  cap acity  of one hundred gallons per 
day.

In  our m iniature tannery the same procedure holds good as 
for the chem ical, soap and paint works. T he equipm ent for 
this plant consists of three pits, one paddle, one drum , a  union 
splitter, one set of buffing wheels, rolling and glazing jack, 
slating table, and beams, w ith the necessary tools for hand 
work. D uring the past year we tanned 350 sheepskins, 45 
calfskins and several hides. W h at we plan to add to th is equip­
m ent I will mention later.

H avin g given a  partial outline of our m ethods as th ey now 
exist, before tak in g  up w h at the future m ay have in store for 
us, I  would like to  mention a  few  facts w hich show the phe­
nom enal growth of this departm ent. In  the fall of 1905, when 
the course w as started, there were eight men who applied for 
chem istry. B y  taking men who had been refused adm ittance 
to  other courses, the class w as finally m ade up to tw enty- 
seven. In  1906 about fifteen applied for chem istry, and th at 
year the class w as made up to th irty. In 1907 there were 
tw enty-five applied for chem istry. In  1908 about the same 
num ber applied as the previous year. In  1909 forty  applied 
for the course, and the class w as m ade up w ith  th irty-five of 
them . T his year there were fifty-one applied for the course in 
chem istry, of w hich we took thirty-three, m aking the class 
up to our lim it of thirty-five, w ith  tw o men who were required 
to  repeat the first year. I think th at you will agree w ith me 
th at this is quite a  rapid growth. O ut of the tw enty-seven ad­
m itted to the first class w e graduated sixteen. O f the th irty  
in the second class we graduated seventeen. T h e following 
class graduated eighteen. L a st June we graduated tw enty- 
three, while n ext June we expect to graduate tw enty-three. 
These figures are interesting, as th ey  tend to prove the old adage, 
" Y o u  can lead a  horse to water, but you  can ’t m ake him drink.”  
T h a t is to say, w e adm itted men to our first three classes who 
were not desirous of takin g the course, w ith the consequent 
result th at our m ortality  w as v ery  great. T h a t we have gained 
som ewhat of a  reputation in the past five years, and th at our 
graduates as a  rule have made good, is indicated from  the fact 
th a t of the tw enty-three men who finished the course last June 
there were tw enty-one placed in good positions before gradua­
tion. O f the seventy-four graduates and eight special students 
who have taken this course, there are seventy-eight engaged 
a t present along chemical lines. Those o f you  who have read 
the report of the Com m ittee on the Tanners’ Institu te  are aware 
th at after considering the advan tages of several institutions 
of learning, all agree on P ra tt Institu te  as being the m ost de­
sirable school for the kind of w ork to be undertaken.

A lthough we have n ot decided upon the details of the courses 
to be offered, I feel justified in presenting a  few ten tative  sug­
gestions, and trust th at there m ay be m any valuable points 
brought up in the discussions w hich I hope will follow. From  
our experience in the past, it is safe to assume th at there will 
be three typ es of men to ap p ly  for this work. T he first class

will be those who are a t present engaged in the industry and 
w ant to  ob ta in  some knowledge of the theoretical and tech­
nical side of the subject. T he second class will be those who 
are graduates from technical schools and universities, who de­
sire to know som ething of the practical operations involved 
in the m anufacture of leather. T he third class w ill be those 
who have taken our tw o-year course in Applied Chem istry, 
and wish to spend an additional year in a  more advanced study 
of the practical, technical and theoretical problems. There 
is also another class of men who will w an t to  follow  some special 
line, such as coloring beamhouse practice, chrom e tannage, 
etc. This last type, however, presents a  difficult problem, and 
one which I th ink a t present would be alm ost impossible to 
handle. I t  therefore seems evident th at w e m ust present tw o 
courses— one in which the principal feature is theory, and the 
other in which the principal feature is practice. W e m ust con­
sequently start out w ith a  definite ob ject in view, and so organ­
ize the work th at it w ill do the greatest good to the greatest 
number, and above all w e m ust have system . T he courses 
which it  would be m ost natural for P ra tt Institute to offer 
would be those in which the practical and theoretical are so 
blended as to fill the needs of the above-m entioned classes. It 
would thus appear wise to  offer tw o courses, each being one 
year in length.

Course A  should be designed for men who have already been 
em ployed in the leather industry. W hat these men w an t is a 
broader knowledge of the practice of tanning, together w ith an 
idea of the m ost im portant scientific principles upon which the 
industry rests. Some of the subjects which should be included 
in this course w ould be the following:

(a) E lem entary principles o f chem istry as related to  the 
tanning industry. »

(b) Chem ical laboratory practice in conjunction w ith  the 
above.

(c) Lecture course in industrial chem istry covering such 
industries as are closely related to tanning.

(d) L ab oratory  practice in industrial chem istry covering 
such subjects as soap-m aking, boiling of oils, dyeing, etc.

(e) Technical analysis, such as water, coal, oils, fat, egg yolk, 
extracts, barks, etc.

(/) T he principle and practice of tanning, using an im proved 
te x t on the subject.

(g) P ractical tanning and finishing in school tannery.
(/j) B rief course in m echanical drawing.
(1) Pow er plant operation, and m echanical transm ission of 

power.

Course B  should be designed for men who have graduated 
from a  four-year chemical course, from our tw o-year d a y  course 
in applied chem istry, and for other men w ho are properly pre­
pared. Som e of the subjects which m ight be included in the 
course would be the following:

(а) T he principles and practice of tanning, using an a p ­
proved text.

(б) P ractical tanning, and finishing in school tannery.
(c) Technical analysis, including such substances as water, 

oil, grease, fat, w ax, egg yolk, extracts and barks.
(d) Chem ical research. T his would include the investiga­

tion o f such problems as constantly  arise, and the publication 
of the same from tim e to time.

(e) Industrial chem istry: A  lecture course covering such
industries as are closely related to tanning.

(/) Industrial laboratory practice, including the m anufac­
ture, use, and testing o f dyestuffs, soap-making, oil-boiling 
preparation of varnishes, finishes, etc.

(g) Problem s in the design and construction of tanneries, 
w ith arrangem ent of power plants and equipm ent.

(h) Pow er plant operation, including electrical and m echan­
ical transmission.
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F or the benefit of all students there should be conducted 
during the year a series of lectures, which should be given b y  
men who are specialists in their line of work.

T h e equipm ent required for the two courses would, of course, 
be identical, and much of the practical instruction for both 
groups would be the same. Each group of men would profit 
b y  the close association w ith the other. T he men from the 
factory  would learn much from the men of scientific training, 
while the men w ith  theoretical knowledge would become broader 
b y  w orking shoulder to shoulder w ith  men of practical ex­
perience. In  the technical and theoretical portion of the 
work, however, the courses should be kept entirely separate 
and distinct.

T h e plans as just outlined, therefore, offer three courses of 
different length:

(I) A  one-year course for those who have had practical e x ­
perience, and cannot afford the tim e or m oney for the longer 
courses.

(II) A  three-year course, consisting of two years in our day 
course in applied chem istry, and one year in the special course 
in tanning.

(III)  A  five-year course, consisting of four years in some 
technical school or university, and one year in the special course 
in  tanning.

In  order to carry out the plans for this course we have been 
engaged, during the summer, in m aking extensive alterations 
in our chem istry building. W e have provided for about six  
tim es as much floor space as originally occupied by our school 
tannery, have greatly  enlarged our analytical laboratory, and 
added m aterially to our other industrial plants. T o  facilitate  
the instruction in tanning w e have planned for the installation 
o f seven more pits, an 8-foot drum , a  4-foot paddle, fleshing 
m achine, shaving machine, staking machine, a  new finishing 
room and tw o drying rooms.

In order to properly carry on the work, it w ill be necessary 
for us to increase our teaching force, which would require a t 
least tw o more men. One of these men should be a  high-grade 
tanner and finisher who has had practical experience in all of 
the different branches of the industry. T he other man should 
be a  well-inform ed chem ist who has had both teaching and 
practical experience. T his addition w ith  our present staff of 
five in the chem ical departm ent would am ply provide for the 
instruction which would be necessary. In  the School of Science 
and Technology, of which the T anning Course would be a  part, 
we have nearly f ifty  instructors, so th at there would be no diffi­
c u lty  in the other departm ents.

T o  perm anently provide for the annual expenses of these 
additional salaries, to cover the operating expenses, the m ain­
tenance of equipm ent, the heat, light, janitor service, etc., an 
endowm ent of som ething over $100,000 would be necessary on 
the part of P ra tt Institute.

T h a t the In stitu te  is deeply interested in this project is evi­
denced from its  proposition to the Tanners’ Association. T h at 
i t  is not from an y  financial consideration which m ight accrue 
is also apparent. W e are takin g it up because we believe th at 
the tanners are interested, and th at it  is a  field in which we 
hope to be of service.

T h a t the tanners are very  much interested in the founding 
o f  a  school where young men m ay be trained along the proper 
lines needs no proof. T h e establishm ent of a fund for the 
prom otion of research, for scholarship, for publications and 
other uses w ill be of the greatest benefit to the advancem ent of 
the industry. A bove everyth in g else, however, we .must have 
cooperation, encouragem ent, and support. L et me impress 
upon the N ational Association of Tanners, the Am erican Leather 
Chem ists’ Association, and the E x tra c t M anufacturers’ Asso­
ciation, as well as the m anufacturers of dyestuffs, chemicals, 
m achinery, oils and specialties th a t we need your help. F or

if we are to succeed we m ust join  our forces so as to w ork in 
unison and harm ony to achieve the one great end.

A l l e n  R o g e r s .

CAST CO PPER  OF HIGH  E L E C T R IC A L  C O N D U C TIV ITY.1
B y D r . E . W e i n t r a u b .

T he production in the foundry of pure copper castings m e­
chanically sound and possessing an electrical con du ctivity  
com parable to th at of pure forged copper has been an im portant 
problem ever since the developm ent of electrical m achinery 
and apparatus. T he literature as well as the patent files are 
replete w ith descriptions of m ethods for the accom plishm ent of 
this result. Secret compositions, w arranted to give high con­
d u ctiv ity  copper, were and are being sold to foundrym en, and 
there are bu t few foundry foremen to be m et w ith who do not 
claim  to  have some tim e or other obtained the desired result 
b y  adding “ phosphorus”  or sim ilar m aterial. O bstinately, 
how ever, the casting of high con du ctivity  copper refused to 
m ake its  entrance in the foundries and w e m ay assume th at 
there were good reasons for it.

T he cause of the difficulty of producing sound pure copper 
castings has been sufficiently well understood for a  long tim e. 
M olten copper has the property of dissolving gases such as 
oxygen  and of setting a  part of these gases free on cooling. 
T his produces pin-holes and even b ig  cavities. T h e casting 
obtained is therefore m echanically unsound and has naturally 
a  low electrical conductivity.

T he elim ination of these dissolved gases presents but little 
difficulty. I t  is sufficient to add one of the well-known de­
oxidizers such as zinc, m agnesium, phosphorus, etc., in sm all 
qu an tities to bind the oxygen chem ically. Copper castings 
free from blow-holes are thus easily produced. T he electrical 
con du ctivity  o f the copper thus produced is, however, as a  rule, 
low ; and this because all the deoxidizers used had also the prop­
erty of combining with copper, and the rem arkable rate  a t which 
the con d u ctivity  of copper drops when small am ounts of im­
purities are alloyed w ith it  is well known. T h e am ount of 
oxygen dissolved in copper during the process of m elting is a 
variable q u an tity  and is distributed throughout the whole 
mass. I t  is therefore practically  impossible to add the de­
oxid izer in such a  w ay as to elim inate oxygen com pletely w ith­
out, a t  the same tim e alloying it  to a certain degree w ith  the 
copper. Accordingly the con d u ctivity  of the resultant product 
w as a  m atter of accident. In  the laboratory sometimes good 
results were obtained but th ey  were hard to duplicate and the 
transfer to  the foundry w as a lw ays a  disastrous experim ent.

I t  seemed to  me th at w h at w as needed for the solution of 
the problem w as the finding of a  deoxidizer which would have 
no affinity  for copper (at least a t  the m elting point of the latter) 
and which, therefore, could be added in excess w ith im punity.

W hile carrying on the w ork o f  the isolation of the pure ele­
m ent boron, and its fusion, the lack  of affinity of this elem ent 
for copper has forcibly impressed itself on m y mind. Boron 
has, a t  the m elting point of copper, a  great affinity for oxygen, 
nitrogen, etc., and it occurred to  me, therefore, th a t boron 
ought to be the ideal substance for deoxidizing copper.

Pure boron as prepared b y  methods described b y  me in para­
graphs 2 and 4 of m y artic le ’  can, b y  this time, be produced in 
large quantities and is rather inexpensive for uses based on its 
electrical properties. F or casting copper, however, its  price 
would probably be too high.

In  the course of the investigation mentioned 1 had prepared, 
however, an am orphous powder which contained as essential 
im purity  on ly a  certain percentage of oxygen and which I 
term ed “ boron suboxide.”  T his substance is prepared b y  a

1 A n address re a d  before the  Chicago M eeting, A m erican E lectro­
chem ical Society. O ctober 13, 1910.

2 Trans, A m . Electrochem. Soc., 16, 165.
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m odification of the reduction-process of boric anhydride b y  
m agnesium. O bviously for the purpose of elim inating oxygen 
from copper w ithout introducing a n y  im purity capable of 
alloying w ith  copper, this boron suboxide would be as good as 
pure boron or perhaps better on account of its being obtained 
in form of a  very fine powder.

T his substance w as used in the first experim ent. T he very  
first a ttem p t w as successful. A  p erfectly sound bar w as ob­
tained w ith a  con du ctivity  of 94 per cent. 0.1 per cent, of the 
w eight of the copper w as added. F urther experim ents showed 
th at the am ount of boron suboxide could be reduced to ‘/30 
per cent, and also th at the addition of a  large excess, say of 
1 per cent., did not diminish the con du ctivity  or change in any 
w a y  the m echanical properties o f the cast copper.

H ere was, therefore, a  m ethod which could be put into the 
hands of a n y  foundry man and which would alw ays give good 
results provided the copper (ingots or scrap) m elted down w as 
pure metal.

A further sim plification could, however, be introduced into 
the process. T he reduction of boric anhydride b y  magnesium, 
the first being in excess, gives a product containing magnesium 
borate, boric anhydride and boron suboxide. W hile the last 
one is the active  agent, the first tw o are harmless. In  fact, 
the presence of boric anhydride and magnesium borate is even 
an advan tage as the addition of a larger m ass of m aterial m akes 
the operation easier; also the boric anhydride would probably 
dissolve the copper oxide and bring it to the surface as copper 
borate. I t  is therefore unnecessary to subm it the direct product 
of the reaction to chemical treatm ent for the purpose of isolating 
the boron suboxide. I t  is sufficient to grind up the m ixture 
into coarse grains and use an am ount of it  which contains the 
necessary am ount of boron suboxide.

The foundry practice a t present is to add 1 per cent, to \ l/Z
per cent, of this m aterial which is equivalent to 0.08 to 0.1
per cent, of boron suboxide.

T he properties of the m aterial obtained are as follows:
T he electrical con du ctivity  obtained can be as high as 97 

per cent, if the copper melted down is perfectly  pure. In  the 
foundry, where the scrap copper which is m elted down cannot 
a lw ays be very  carefully selected, a  con du ctivity  of 91 to 95 
per cent, is obtained and a  guarantee of 90 per cent, is at present 
given.

T he resultant casting is readily machined; fears which were 
entertained on this subject did not m aterialize and the engineers 
using the m aterial have not complained on this account.

T he m echanical properties are as follows:
Tensile s tren g th . E lastic  lim it. E longation. R eduction  in area-

24350 11450 48 .5*  74.49?

C astings are being m ade of all shapes and sizes w ith  no more 
difficulty than in the case of brass. Sand and iron moulds 
can be used and for standard articles the latter are preferred.

The use of cast copper lies in tw o different directions: 1.
R eplacing forged copper. In  this case a  great saving in cost 
is  often obtained. (2) R eplacing a lloys of copper. T he gain 
in  con du ctivity  allow s the reduction in bulk and thus a  saving 
in m aterial.

T he use of this m aterial is spreading as the engineers get 
better acquainted w ith it and is already of very  considerable 
m agnitude. I t  is interesting to note th at in spite of the fact 
th at cast copper has lower con du ctivity  than forged copper, 
in m any cases, as for instance, in case of current transformers, 
the effect of higher con du ctivity  is obtained b y  substituting it 
for forged copper. This is due to the fact th at in casting a 
chance is given to elim inate riveted, screwed or soldered joints 
w hereby a  num ber of poor contacts are avoided. N o t only 
this but the elim ination of joints often insures a  better opera­
tion.

The cost o f the boron added is sm all; a t the present prices

of magnesium and boric anhydride the cost per pound of copper 
is less than 0.73 of a  cent.

The success w ith  “ boronizing”  copper, as it  is now called in 
the foundry, suggests new lines of w ork which I have taken up 
lately.

Am ong these I m ention:
F irst, the addition of boron to different copper alloys.
Second, the replacing of the poling operation in the process 

of refining copper b y  a  "boronizing”  operation.
In  conclusion, I w ant to express m y appreciation of the e x ­

cellent work done b y  m y assistant, F . A . K roner, w ithout 
whose energy and foundry experience the technical and com ­
mercial success of the process described would have been greatly  
delayed.

C o n t r i b u t i o n  f r o m  t i i e  R e s e a r c h  
L a b o r a t o r y . G e n . E l e c . Co.,

W e s t  L y n n , M a s s .

NOTL5 AND CORRE.5PONDE.NCE.

B A K E L IT E  AND RESINIT.
Editor Journal of Industrial and Engineering Chemistry:
On page 441, you publish a  consular note about Resinit 

Com pound. F or the inform ation of your readers, I  beg to men­
tion th at the use of sodium sulphite, ammonium sulphite, 
tertiary  sodium phosphate, sodium acetate, and all bases or 
basic salts, w ith  which these R esinit com pounds are made, as 
w ell as the im pregnation of wood and other cellular or fibrous 
m aterials like infusorial earth, starch, etc., is broadly covered 
b y  m y United S tates B akelite  patents:

No. 939,966, filed Jan. 28, 1909. Issued N ov. 16, 1909.
No. 941,605, filed Feb. 1, 1909. Issued N ov. 30, 1909.
No. 942,699, filed Ju ly  13, 1907. Issued Dec. 7, .1909.
No. 942,700, filed Dec. 4, 1907. Issued Dec. 7, 1909.
No. 942,808, filed Oct. 26, 1907. Issued Dec. 7, 1909.
No, 942,809, filed O ct. 15, 1907. Issued Dec. 7, 1909.
No. 942,852, filed Ju ly  13, 1907. Issued Dec. 7, 1909.
No. 949,671, filed Feb. 18, 1907. Issued Feb. 15, 1910.
No. 954,666, filed O ct. 15, 1907. Issued Apr. 12, 1910.
No. 957,137, filed O ct. 8, 1909. Issued M ay 3, 1910.

Several other patents are pending here and abroad, and w ill 
be published later on.

F o r ’ further inform ation, I m ay tell you  th at the former 
m anufacturers of R esinit have discontinued the m anufacture 
of this article, and have purchased an interest in the B akelite  
Gesellscliaft, m. b. H ., in Berlin, who are the owners of m y 
European patents, and who, for certain purposes, w ill supply 
also Resinit compounds.

On this occasion, perm it me to state  th at the first public 
m ention of R esinit w as made in H eidelberg, about one year after 
m y French patents were published, and several m onths after 
I had read m y paper on B akelite  before the Am erican Chem ical 
Society, and a fter it had appeared in this Journal, and transla­
tions thereof had been published in G erm any and other foreign 
countries.

I  am pleased to state  th at since a few days, m y  U nited States, 
Canadian, M exican and Japanese patents have been acquired 
b y  the General B akelite  Com pany, 100 W illiam  Street, New 
Y o rk  C ity , and th at henceforth, B akelite and the raw  m aterials 
thereof will be obtainable from th at source.

R esp ectfu lly  yours,
L . H . B a e k e l a n d .

TRIBO-LU M IN ESCEN  C E .1 •
T he term “ Lum inescence”  has been applied to the ligh t which 

is em itted b y  various substances a t a  tem perature much lower
1 R ead  a t  Chicago M eeting of Am. Electrochem . $oc., O ctober 13-15, 

I9 1 0 .j j^ _
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th a n  th at which is necessary to show visible incandescence, as 
illustrated for exam ple in the light of the firefly, decaying wood, 
and m any natural and artificial mineral compounds.

T he general phenomenon of luminescence has been divided 
into several classes b y  Dr. Sylvanus P. Thom pson, as shown in 
the follow ing tabulation which is copied from his book entitled 
“ L igh t Visible and Invisib le,”  page 175 (1893).

Phenom enon. Substance in which i t  occurs.
1. Cherai-luininescence............................ Phosphorus oxidizing in m oist air;

decaying wood; decaying fish; 
glow-worm; firefly; m arine or­
ganism s, etc.

2 . Photo-lum inescence
(а) T ransien t: F luorescence.. . .F luor-spar; uranium -glass; quinine;

scheelite; platino-cyanides of v a ri­
ous bases; eosin and  m any  coál­
ta r  products.

(б) Persisten t: Phospliorescence..Bologna-stoiic; C anton’s phosphorus
and  o ther sulphides of alkaline 
earths; some diam onds; etc.

3. Therm o-lum inescence.........................F luor-spar; scheelite.
4. Tribo-lum inescence..............................D iam onds; sugar, qua rtz ; u rany l

n itra te ; pentadecyl-parato ly lketone.
5. E lectro-lum inescence

(а) Efiluvio-lum inescence............M any rarefied gases; m any  of the
fluorescent an d  phosphorescent 
bodies.

(б) K athodo-lum inescence...........R ubies; glass; diam onds; m any gems
and minerals.

6 . C rystallo-lum inescence...................... A rsenious acid.
7. Lyo-lum iuescencc................................ Sub-clilorides of alkali m etals.
8 . X -lum inescence .  ..............................P latinocyanides; scheelite; etc.

Tribo-lum inescence, to w hich the  present rem arks p a rticu ­
larly  refer, is the  p ro p erty  possessed by  certain  bodies of em itting  
ligh t when rubbed  or scratched.

A  num ber of natural mineral exhibit different degrees of this 
property, an interesting investigation of which is described in 
a  paper b y  Mr. W allacc Goold L evi son, published in Science, 
N . S., Vol. X I X , No. 491, pp. 826, 827.

A  simple but rather faint illustration of the phenomenon m ay 
be easily produced by rubbing together tw o lum ps of w hite 
sugar in the dark.

W hile experim enting in the production of fluorescent and 
phosphorescent m aterials several years ago, the w riter acciden­
ta lly  discovered that one of his preparations exhibited tribo- 
lum inescent properties, and two or three subsequent trials led 
to im proved results. As an easily prepared artificial product 
of this kind does not appear to be generally known, some brief 
directions for m aking it m ay be of possible interest.

T he following m ixture was selected as the best a fter a  series 
■ of experim ents.

Zinc carbonate  (C. P . ) ......................................... 70 pa rts  by  wt.
F lour su lfu r.............................................................  30 p a rts  b y  wt.
M anganese su lfa te .................................. ............. trace.

The zinc carbonate in fine powder should first be m ixed with 
the flour sulphur. Then a  small particle of manganese sulphate 
should be dissolved in distilled w ater and enough of the solu­
tion added to the powdered m aterials to m ake a  th ick  cream. 
A fter being thoroughly triturated in a m ortar, the m ixture 
can be poured into a  shallow glass or eartfienware dish and al- 

' lowed to d ry  a t a gentle heat. W hen quite dry it should be 
again reduced to a  fine powder, and packed hard into a  porcelain 
or B attersea crucible with a  tight cover, and subjected to a 
bright red heat for tw en ty  minutes. T he m ixture shrinks 
considerably and sinters together into a  stone-like mass, which 
possesses the peculiar property of tribo-luminescence to a m arked 
degree, so th at when scratched with a  knife blade or sharp 
point, it em its a  train of m inute sparks showing a  yellowish 
light. T his light appears to have little or no heating effect as 

.it  will not ignite any inflammable vapor or gas, so that in this

regard, i t  differs essentially  from  the  ligh t and  sparks produced 
by strik ing  together flint and steel, or the  scratch ing  of a  pyro- 
plioric alloy of iron and  cerium . W. S. A ndrew s .

R A P ID  SAPONIFICATION OF FA TS FO R  T IT R E  D E T E R ­
MINATION.

T here have been m any  detailed  m ethods proposed for the 
rap id  and com plete saponification of fa ts for t itre  work, all 
of w hich divide them selves in to  two classes, one th e  w ater- 
caustic  m ethod and the  o th er th e  alcoholic-caustic m ethod.

The w ater-caustic saponification is slow and liable to be incom ­
plete unless well stirred. W here strong caustic is used over a 
flame, there are the objections of scorching the soap.

In alcoholic saponification, we have the expense, the danger 
of fire and necessity of expelling all alcohol. I t  has been de­
cided to try  out some less volatile  solvent. Glycerine has been 
used for saponification, but never for titres. T he m ethod 
proved so rapid, easy and complete, th at it w as thought ad­
visable to give a  detailed description of same.

E xperim ents w ere tried w ith  C. P. G lycerine (95 per cent.). 
T his was found not to " ta k e  hold”  of the stock well, especially 
when the fat w as neutral. Also some tedious foam ing occurred 
and the 5 per cent, of w ater had to be expelled to get saponi­
fication to start. H. G . glycerine w as substituted. T he fol­
low ing gives the details of method as finally adopted.

A bout 120 gram s of H . G. glycerine are placed into a  6]A" 
porcelain casserole, a  stick and a  half or about 25 gram s of 
caustic potash added and the whole heated over a flame. The 
potash dissolves very easily; now the fat is added (100 grams) 
and stirred w hile heating over flame. In a  m inute the fat dis­
solves in the caustic. S light foam ing occurs in the case o f pure 
and refined fats. H eating is continued until a  quiescence a p ­
pears, shown when caustic solution and fat become a  hom o­
geneous m ixture, indicating com plete saponification. T his 
point is not indicated so well b y  low-grade fats. In this case 
10 to 15 m inutes’ heating was a lw ays found to com plete same. 
N ow the m elt is taken off the flame and about 15-30 cc. cold 
w ater added, bit b y  bit, from a wash bottle, allow ing each foam ­
ing to subside. D ilute acid is added to break up the fa tty  
acids. T he fa tty  acids precipitate in a m ilky form so th at it 
only takes slight heating to coalesce them  into a  layer.

I t  is im portant not to get too m uch w ater into the m elt a fter 
saponification, as this w ould hydrate the soap and when the 
acid is added, it would take m uch longer to boil out same so 
as to get clear fa tty  acids. A t tim es w e have been able to add 
ju st enough w ater so th at when acid w as added, the heat gener­
ated did the boiling out and fa tty  acids were clear. Insuffi­
ciency o f w ater will cause the form ation of too much heat when 
acid is added to the m elt. T he acid m ust be added from the 
cylinder in sm all quantities, stirring in each addition. Now a 
larger qu an tity  of hot w ater is added and the whole placed 
on steam bath ready for washing. The whole operation takes 
less tim e than it does to w rite it. W e have com pleted the opera­
tion of saponification and breaking up soap in ten m inutes on a 
single sample or in one hour and forty  minutes on nine samples 
of high-grade stock.

There is no long and tedious stirring o f semi-solid soaps or 
prolonged dissolving of same in w ater and no long boiling out 
as in w ater and alcoholic methods. T he m ethod requires some 
experience and care in the case of low-grade stocks.

It has been tried out thoroughly against other m ethods of 
saponification and found to hold good concordance. T he cost 
of the glycerine is a t m ost three and a  half to four cents per 
titer. T h e saponification is rapid and com plete and the break­
ing up of the soap likewise rapid. I t  requires a  little  experience 
to strike the right point o f dilution of the melt, bu t this is soon 
acquired b y  the operator. It is excellent where factory  con­
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trol requires rapid w ork. T h e m ethod has been checked against 
the other standard m ethods b y  Mr. W . C. M arckw orth and Mr.
H . C. K n igh t, 1st and 2nd assistants. C has. V. Z o u l. 

T h e  P r o c t e r  a n d  G a m b l e  L a b o r a t o r y ,
I v o r y d a l b , O h i o

IM PROVEM EN T OF T H E  W IL E Y  M ETH O D  F O R  D E T E R ­
MINING T H E  M ELTING POINTS OF FATS.

During the course of an  extended investigation on the chemical 
and physical properties of anim al fa ts the w riter had occasion 
to use the W iley m ethod for determ ining the m elting point of 
fats. T h is exceedingly ingenious m ethod w as found difficult 
of m anipulation under all b u t perfect conditions. H owever, 
w ith a  few  m odifications the operation m ay be considerably 
im proved.

A s is well known to all who have had experience w ith this 
m ethod the main difficulty is encountered in securing fat disks 
p erfectly free from  occluded air. D uring the course of the de­
term ination, the sm allest trace of air is sufficient, b y  its e x ­
pansion on heating, to carry the fa t disk to the surface of the 
liquid and thus ruin the determ ination. W ith high-m elting 
fats, as tallow s, the difficulty is especially great on account of 
the great change in tem perature and therefore great expansion 
of the air. I t  is true that the num ber of air bubbles m ay be 
appreciably decreased b y  preparing the fa t  disks on ice float­
ing in cold, recently boiled, distilled water. I f  the w ater is 
not near the freezing point, some of the ice w ill m elt and thus 
introduce air into the w ater. Some ice used w as found to be so 
full of occluded air th at even w ith  these precautions fat disks 
prepared on it  in variably were found to be useless for a  m elt­
ing point determ ination.

W ith  a  view  of correcting these difficulties the writer prepared 
fa t disks b y  dropping the melted fat on cold m ercury. B y  
proper adjustm ent of the height from which the fa t is dropped, 
together w ith  proper control of the tem perature of the fa t and 
m ercury, disks of very  regular shape were obtained. When 
thoroughly cool and hardened, th ey were rem oved w ith a  cold 
steel spatula and thrown into a  beaker containing cold, dilute 
(50 per cent.) alcohol. T he beaker w as then set in a vacuum  
desiccator and the air exhausted until bubbles ceased to be given 
off. U sually this w as obtained in less than an hour. D isks 
thus prepared were found to be alw ays free from occluded air 
and satisfactory in every  w a y  for the determ ination.

H a r r y  S t e e n b o c k .
L a b o r a t o r y  o r  A g r i c u l t u r a l  C h e m i s t r y .

U n i v e r s i t y  o f  W i s c o n s i n .

A  CONVENIENT D R YIN G  OVEN.

T o  some of the younger chem ists in sm all laboratories, who 
have had trouble in finding a  satisfactory drying oven for vari­
ous tem peratures, this device in use in our laboratory m ay 
have some suggestion.

We m ake no claim s for originality  in this device, and the 
ideas were suggested from various sources and concentrated in 
this oven. I t  consists of an oblong box “ O”  as shown in the 
cut 12" X  12" X  13” X  s/ s" thick. T he box itself is m ade of 
tw o thicknesses of thin black sheet-iron w ith transite as­
bestos board (obtained from H . W . Johns-M anville Co., of 
D etroit) between. A ll join ts are bent and overlapped so th at 
rivets or other fastenings are unnecessary. T he oven is heated 
b y  electric lights in tw o circuits, one set being on continuously, 
and the other connected through a  home-m ade therm ostat 
device. T he therm ostat consists of a  piece of fine capillary 
glass tubing (B) about 8" long, w ith a  14"  to */," thin bulb, 
blown on one end, and full of clean m ercury. A  sm all piece of 
platinum  wire is sealed a t this end, and another piece of wire 

j s thrust in the other open end, to close the circuit as the m er­

cury expands. A  consists of the m agnet coils o f an old 
worn-out electric bell. T h e soft iron bar of the bell was soldered 
to  the end of a  single knife switch, as short as possible, and fou r 
dry  cells connected w ith  the capillary tubing and coils, all in 
series. One set o f lamps, put in staggered (all sockets on one 
side can be seen in cut), consists of four 16 candle power incan­
descent lam ps continuously on, while the other set, for our use, 
three 16 candle power and one 32 candle power, is connected 
through the knife switch. T h e wire in the capillary tubing can  
be so adjusted th at when the m ercury expands to the desired 
tem perature, the b a ttery  circuit w ill close, the m agnet w ill a ttract 
the soft iron (that is, throw  ou t the sw itch) and the other set 
of lights w ill go out. W hen the oven cools below  the desired 
tem perature, the m ercury falls, the b a ttery  circuit breaks, 
and w hen the sw itch engages again (instantaneously), the ligh ts 
go on.

T w o  1" angle irons are fastened to  the inner sides of the oven, 
form ing a  support for the oven shelf, which should be of thin 
iron and contain p lenty of holes for circulation. T h e lam p 
sockets (S) extend through the oven and are m ade of porcelain. 
T h e door (D) is of same m aterial as rest of the box, an d 'is fas­
tened w ith riveted hinges. T w o 1" openings are le ft in top for

therm om eter (T), therm ostat (B) and vent. Care m ust be 
taken to have the knife sw itch as light as possible to work qu ickly  
w ithout doing too m uch m echanical w ork to compromise a c­
curacy of w orking, and the bore o f cap illary sm all enough to  
allow  considerable expansion for each degree o f tem perature.

T h is  m akes a  v ery  satisfactory autom atic oven, and will 
run very  close to the desired tem perature, depending on the 
skill in glass-blowing and adjustm ent of sw itch. A  therm om eter 
which w e purchased specially constructed to cu t off a t 9 5 0 
did not w ork as delicately  as our own device. A n y  tem perature 
m ay be obtained easily  up to  150° C., depending on the num ber 
of w a tts consumed. W e happen to use 9 50 C. w ith  a  m axim um  
variation  of about one degree each w ay. A t 10 50 to n o °  
the variation is much smaller. T h e cost of the whole of this 
oven, including labor, w as below $10.00. T h e  w riter happens 
to know  of no satisfactory autom atic device similar to this on 
the m arket, and has seen none in the literature. There are no 
resistance coils to  get out of order or burn out, and when the 
lights burn out it  is on ly necessary to  replace them  b y  Screwing 
new  ones in the socket. Another, bu t n ot as_satisfactory a
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m ethod is to have each light turn off and on separately and thus 
regulate the tem perature according to radiation.

M . M . M a c L E a n .
L a b o r a t o r y  P o s t u m  C e r e a l  C o . ,  L t d .,

B a t t l e  C r e e k , M i c h .

DETERM INATION OF M E R C U R Y IN TH E M E R CU R Y  SALTS 
OF T H E  PH A R M A C O PO EIA .1

N early a ll of the m ercury salts of the Pharm acopoeia are pro­
vided w ith  standards of purity, known as P u rity  Rubrics; but 
none o f them is correspondingly equipped w ith a quan titative 
m ethod of analysis b y  which one m ay determ ine whether the 
sa lt is up to  its  required standard. The reasons for this state 
o f affairs and the undesirability of such a  condition w ill not be 
entered upon here. I t  is on ly desired at this tim e to call a t­
tention to q u an titative  m ethods of assay th at have proved 
valuable in the exam ination of these chemicals and to recom ­
mend such m ethods for consideration b y  those interested. 
Som e 'of the processes to be described here contain little  th at 
is new in the w ay of chem istry, but the application of them 
for pharm acopoeial testing m ay be new. Others of the processes 
m ay have a  grain of new m aterial in them.

If  the m ercury preparations of the U. S. P. are first converted 
into m ercuric n itrate  th ey are then readily subjected to electrol­
ysis to determ ine the per cent, of m ercury. T his is practical 
w ith m ercury oxide red, m ercury oxide yellow, m etallic m ercury, 
and w ith m ercury w ith chalk. Solution of mercuric nitrate 
U. S. P. m ay also be assayed for the m ercury present after 
proper dilution to bring it to the usual concentration. The 
general statem ent of the m ethod is to dissolve about 0.5 gram 
sample in abou t 1 cc. of nitric acid (sp. gr. 1.20), dilute to about 
20 cc. and subject the solution to electrolysis. Use the m er­
cury cathode and the rotatin g anode, the latter revolving about 
700 to 800 tim es per minute. T he voltage should be 10 to  12, 
the am perage 3, and 15 m inutes a t room tem perature w ill be 
found sufficient time for the electrolysis to become complete. 
T he m ercury cathode is then washed w ith water, alcohol, and 
ether in the usual w ay, any increase in weight being due to the 
m etallic m ercury from the weighed sample w ith  which the 
analysis began. Three-quarters of an hour or one hour easily 
covers the entire analysis from beginning to end.

In the case of m ercury w ith  chalk the m ercury cathode and 
rotatin g anode have not been sufficiently tried, bu t w ith  a  
station ary anode and a  platinum  dish as cathode the method 
is excellent. On account of the size of the cathode dish the 
sam ple is diluted to greater volum e. I t  is well to weigh off a  
sample of about 1 gram , dissolve it in nitric acid, dilute to about 
125 cc. and electrolyze aliquots o f about 25 cc. each. Pass the 
current through the solution for tw o hours, keeping th e tem ­
perature a t abou t 70° C., the am perage about 0.05, and the 
voltage about 2. W ash the cathode dish in which the m ercury 
is deposited in mirror-form (not in globules if done right) w ith 
water, alcohol, and ether as usual and weigh for increase in 
w eight of cathode. T he calcium  present does not interfere 
w ith  the electrolysis.

F or am m oniated m ercury, m ercury iodide red, m ercury 
Iodide yellow, and m ercurous chloride, a different procedure 
is advisable. These salts are all dissolved in solution of sodium 
sulphide and from this the m ercury is deposited. T he sam ­
ples, about 0.3 to 0.5 gram, are weighed d irectly  into the tared 
m ercury cathode dish. 10 cc. of solution of sodium sulphide 
(sp. gr. 1.18) are added and a  current o f 0.5 to 0.75 ampere and 
4 to 5 volts is passed for half an hour. Use the rotatin g anode 
running about 500 revolutions per minute. T he m ercury from 
the sam ples is deposited on th at of the m ercury cathode and 
all is washed and dried in the usual w a y  w ith water, alcohol, 

1 R ead a t  San Francisco M eeting, Am erican Chemical Society, Ju ly  
1 2 -1 6 , 1 910 .

and ether. I f  a n y  am algam  of sodium and m ercury form s 
during the electrolysis allow  the wash w ater to stand on it until 
it is all decomposed. T he results are excellent.

M ercuric chloride is best treated in a  simpler m anner. T o 
determ ine the m ercury q u ick ly  in this place a  sample of about
0.3 gram in a  weighed m ercury cathode dish, dissolve in 20 cc. 
o f water, and, a fter adding a  layer of about 10 cc. of toluene 
to  protect the apparatus from chlorine gas, pass a current of 
about 1 am pere and 10 to n  volts for fifteen minutes. T he 
speed of the rotatin g anode to be used in this case is abou t 500 
revolutions per minute. A t the end of fifteen m inutes the 
liquids m ay as usual be rem oved b y  decantation and the mer­
cury  cathode washed, dried and weighed. T h e m ethod is a c­
curate, and the tim e consumed b y  the entire analysis is about 
one-half to three-quarters of an hour.

I t  is perhaps advisable to add th at in carrying out these tests 
no unusual dexterity  or skill in m anipulation is required, only 
a very  elem entary knowledge of electricity  is needed, and the 
cost of the entire apparatus, exclusive of th e ‘platinum  dish used 
in the one test, need n ot exceed th irty  or thirty-five dollars. 
T he w ork can therefore be carried on in an y  laboratory reason­
a b ly  w ell equipped. B . L. M u r r a y .

TH E O C C U R R E N C E  OF SUCROSE IN GRAPES.

I t  has been positively  stated b y  the m ost em inent writers 
on enology the sucrose does not occur in the fruit of grapes. 
For several of these statem ents consult the following:

D r. J. W . L. Thudicum , " A  Treatise on W ines,”  London, 
1896, p. 65.

B abo und Mach, “ W einbau und K ellerw irtsch aft,”  Berlin, 
1896, V ol. 11, p. 2.

M. V ictor Sebastian, ‘ ‘T raite  Pratique do le Preparation des 
vins de L u x e ,”  M ontpellier, 1909, p. 84; and other statem ents 
of like tenor occur in the literature.

H owever, in 1908 Mr. H. C. Gore, of the Bureau of Chem jstry, 
discovered sucrose in tw o varieties of Scuppernong grape, as 
in a  com m unication to T h i s  J o u r n a l . 1

D uring the season of 1909 while conducting for the Bureau 
of Chem istry, the work on the chem ical investigation o f the 
grapes grown in the Lake E rie district, we found sucrose in 
several varieties of grapes belonging to the species com m only 
cu ltivated  in the U nited States, b u t more especially in a  new 
seedling grape discovered grow ing near Sandusky, O., which 
w as until then unknown to horticultural literature.

The known varieties in which sucrose w as found to occur 
are H ays, Pocklington and Worden. These showed sucrose 
in quantities vary in g  from 4.49 gram s to 5.66 gram s per 100 cc. 
of juice. T h e new seedling, however, showed sucrose varyin g 
a t different dates from  7.06 gram s to 9.73 gram s per 100 cc. of 
juice w ith a  total sugar content varyin g  from 15.93 gram s to 
19.52 gram s per 100 cc. o f juice.

W hile these determ inations of sucrose on several cases have 
been checked b y  polariscope readings and are apparently cor­
rect, the full d ata  w ill not be published until, the whole subject 
can be re-exam ined the present season.

T he occurrence o f sucrose in large q u an tity  in the fruit of 
grapes belonging to the typ es u su ally  cultivated for wine and 
table use is so unexpected and im portant an observation th at 
it is proper to exercise due caution before printing a  detailed 
statem ent of the results. T he purpose of this note is sim ply 
to record an interesting discovery.

H owever, it should not be presumed from  the above state­
ment th at sucrose w ill probably be found in an y  considerable 
num ber of varieties of our common grapes. On the contrary, we 
have now exam ined in the laboratory a  large series of samples 
o f practically all the wine and table grapes grown in the Eastern 
States and in no case other than mentioned above have we 

1 1, 436 (1909).
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found sucrose in appreciable qu an tity. T he analyses were 
m ade b y  Dr. B. G . H artm ann and Mr. John R . EolT.

W m . B. Alw ood .
S t o n e h e n g e  L a b o r a t o r i e s , C h a r l o t t e s v i l l e , V a , .

Ju ly  15, 1910.

T H E  SCOTT OIL TESTE R .

S co tt’ s oil tester is a  flash point apparatus for oils, varnishes, 
ether, alcohol, gasoline, turpentine, etc. W hile it  has just 
made its appearance on the open m arket it has been in con­
stant use for several years in the laboratory of its designer, 
Mr. D . G. Scott, of Chicago. I t  is electrically ignited and does 
a w a y  w ith  the errors of personal equation, every  determ ination 
being m ade under exa ctly  the same conditions. One of the 
peculiar features of this apparatus lies in the electrodes which 
are so fashioned th at when properly adjusted the spark travels 
backw ard and forward across a considerable portion of the sur­
face of the oil so fast as to practically  form a  ribbon of fire about 
a  quarter of an inch wide. The com bustion or flash cham ber

is so arranged that determ inations m ay be m ade in freezing 
m ixtures or high flash point determ inations m ay be made over 
a naked flame. T he am ount of sample needed is exceedingly 
small, precluding danger from fire and thus m aking it particu­
larly  desirable for use in paint, oil and varnish laboratories, 
i’  T h e whole apparatus is self-contained, including batteries, 
etc., and occupies a  space of only 8 b y  10 inches on the table 
and is about 16 inches high. Its  operation is very  simple and 
its  convenience apparent. It is durable and easily  cleaned 
and its  com pactness and stab ility  of design are such th at it is 
as easily placed on the table ready for use or rem oved to the 
wall case for storage as a  bottle or jar of the same size.

T he first notice of this apparatus occurs in the new catalog of 
Messrs. E. H. Sargent &  Co., of Chicago, who m anufacture 
the -instrument under the direction of Mr. Scott.

CH ROM E PA IN T ANALYSIS.

T h e chrom e yellow  paints 011 the m arket very  frequently 
contain a  num ber of constituents other than lead chroinate, 
and the lack of an y  definite procedure in analytical w orks deal­
ing w ith  paints has led to the following attem p t to arrive a t a 
satisfactory scheme of analysis. A  m ixture containing the 
following ingredinets w as m ade: B aSO (, S i0 2, PbC r0 4, PbO, 
F ej0 3, ZnO, CaS0 4 and CaC0 3. W hile it is not likely  th at all 
of these constituents would ever be present in a  single paint, 
y e t a ll of them have been found in chrome paints, and the 
following scheme of analysis can be applied to determ ine any 
or all of them.

(1) T h e  silica and barium  sulphate are separated b y  dis­
solving 1 g. of the paint in cone. H C1 and evaporating to dryness 
tw ice w ith H C1. A  few drops of H C 1 are then added and about 
100 cc. hot w ater and the solution brought to a  boil, allowed to 
settle, decanted through a  filter and the process repeated. 
T he insol. residue, which should then be w h ite  (if not a  few 
drops of H C 1 are added and the process repeated until it is), 
is filtered off, washed w ith  hot w ater several tim es and ignited 
in the blast in a  platinum  crucible and weighed. T his gives 
B aSO j and S i0 2. A few  drops of H2S0 4 and some hydrofluoric 
acid are added and the S i0 2 volatilized, and the B aS O , weighed. 
T he S i0 2 is estim ated b y  the loss in weight.

(2) T he calcium  present as sulphate is obtained from  the 
filtrate from the B aSO , and S i0 2. T his is brought to a  boil 
and the sulphate precipitated w ith B aC l2 in the usual manner. 
A fter settling, the B aS O , is filtered off and washed thoroughly 
w ith very  hot w ater (care m ust be exercised to wash out all the 
P b C l2), ignited and weighed. T he B aS 0 4 is calculated to 
CaS0 4.

(3) T he zinc oxide and calcium  carbonate are obtained by 
treating 1 gram of sample w ith strong acetic acid, boiling, then 
diluting and filtering. T he zinc oxide, all calcium  salts and 
m ost of lead present as oxide pass into solution. T he zinc 
and lead are precipitated w ith H 2S and filtered off, redissolved 
in hot dilute H C 1 and several gram s of sodium acetate  added; 
the lead is then precipitated as chrom ate b y  adding sm all ex­
cess of K 2Cr0 4. T his is filtered off and the zinc precipitated 
in the filtrate as carbonate b y  adding an excess of Na^COj and 
digesting. T he precipitate is filtered off, ignited and weighed 
as ZnO. T h e Ca which is in the filtrate from the Zn and P b  
is precipitated as oxalate  after m aking alkaline w ith N H ,O H , 
filtered, ignited and weighed as oxide. From  total CaO is sub­
tracted CaO present as C aS0 4, and the rem ainder calculated to  
CaC0 3.

(4) T h e ferric oxide is obtained b y  treating 1 g. of the paint 
w ith  about 10 g. N aO H  and 100 cc. w ater, heating to the boil­
ing point, filtering and washing w ith  hot w ater. T he filter 
paper containing F e ^ ,  B aS O „ S i0 2 and PbO  is then ignited 
slow ly in a  porcelain crucible (to prevent its  sticking to sides 
of crucible) and the residue digested w ith  5 cc. hot conc. H C1 
and transferred to a  beaker w ith 50 cc. of w ater. The B aSO , 
and S i0 2 are filtered off and the filtrate alm ost neutralized with 
N H 4O H  and the lead precipitated as sulphide and filtered off. 
T he H jS is boiled from the filtrate, the iron oxidized to ferric 
condition w ith  a  little  H N O „ precipitated w ith  am m onia and 
weighed as F e2Oa. T he filtrate from F e20 3, B aSO (, etc., is 
used for the estim ation of lead chrom ate. I t  is acidulated w ith  
acetic acid, when the insol. PbC r0 4 is precipitated, filtered 
through Gooch crucible, dried on ho t asbestos plate and weighed 
as PbC r0 4.

(5) T o obtain PbO , 1 gram  of paint is treated as for B aS0 4 
and S i0 2, the filtrate evaporated to dryness, taken up w ith a 
few drops of H C1, about 100 cc. hot w ater added and the solu­
tion boiled until clear green, adding more H C 1 if necessary. 
A bout 5-10  gram s sodium acetate  are then added to rem ove 
free hydrochloric acid. A t this point the color of the solution
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changes to reddish brown on account of the ferric acetate  formed. 
A  few  cc. of acetic acid are now added and then 1 gram of potas­
sium chroinate, and the solution stirred vigorously. T he lead 
is precipitated as clirom ate which is filtered off and washed 
thoroughly w ith cold w ater 011 a weighed Gooch crucible, dried 
on the asbestos plate and weighed. The w eight of the PbCrO, 
found in previous sample is subtracted from this and the differ­
ence is calculated to PbO. W hen w hite lead is present it is 
necessary to m ake a CO , determ ination, and after deducting 
the C0 2 due to C aC0 3 the remainder is calculated to w hite 
lead and the excess of lead then figured as PbO.

T h e m ixture analyzed had the composition shown 111 column 1 
and the results obtained are given in column 2.

1.
P er cent.

SiOa. . . . . ..............................  4 .7 6
BaSO*....................................  4 .7 6
P e20 3......................................  4 .7 6
CaSO<..................................... 4 .76
Z nO ........................................  9 .52
CaC03....................................  4 .76
PbCrO*...................................57.14
P bO ........................................  9 .54

100 .00

C h e m i c a l  L a b o r a t o r y , S w i f t  & Co., 
C h i c a g o . I I I .

BOOK RLVILW5 AND NOTICES.

The Corrosion and Preservation of Iron and Steel. B y  A l i. h r - 
t o n  S. C u s h m a n  a n d  H e n r y  A . G a r d n e r . Large 8vo. 
pp. x v  +  373. N ew  Y o rk: M cGraw-H ill B ook Com pany, 
1910. Price, $4.00 net.

A  book w as needed which would bring together from the 
scattered literature the investigations and conclusions of the 
last few years on the corrosion and preservation of iron and 
steel. A lthough this w ork is still in progress and m any investi­
gators are engaged upon it, nevertheless it is high tim e th at the 
conclusions reached thus far be presented in a  single volume. 
T his the authors have done in a  w ay  which is 011 the whole satis­
factory  and com m endable. T he developm ent of the electrolytic 
theory of corrosion has been due largely to Am erican workers, 
am ong whom the nam es o f W hitney, Cushman and W alker 
stand pre-eminent, although others have contributed to no 
sm all degree. T he developm ent of the theory of corrosion is 
a trium ph of which Am erican chem ists m ay well be proud. 
The first chapter, statin g the problem of corrosion, is a  satis­
facto ry  presentation o f the question. Mention is made of the 
iron colum n of K u ta b  M inar at Delhi, India, supposed to have 
been erected 900 B . C., which has withstood atm ospheric condi­
tions for so m any years w ithout corrosion. A  good deal of 
sentim ent has been wasted on this column during recent years. 
It seems a  p ity  th at the Indian governm ent has not investigated 
the physical and chem ical properties of the column, or granted 
permission to som ebody to do so. Chapter 2 takes up the 
T h eory of Solution, and while it m ay be criticized on the ground 
that the statem ents are som ewhat too absolute for dealing 
w ith  a theory, the exposition is nevertheless good. Chapter 3 
considers the T heory of Corrosion: discusses the carbonic acid 
theory, the peroxide theory, and finally the electrolytic theory. 
The developm ent of the feroxyl indicator b y  W alker and Cush­
man and its application are given in detail. Chapter 4 deals 
w ith the Application of E lectro lytic  T heory; Chapter 5 is on 
T h e Inhibition and Stim ulation of Corrosion; Chapter 6 is on 
The Technical Protection of Iron and Steel; Chapter 7, R ela­
tion of Pigm ents to the Corrosion of Iron; Chapter 8, Recent 
Field T ests on P rotective Coatings for Iron and Steel; Chapter 9,

2.
Per cent. 

4.52 
4.70 
4.88 
4.90 
9.54 
4.64 

57.04 
9.68

99.90

E . F. S c h e r u b e l .
E. S . W o o d .

Pain ts for Various Purposes; Chapter 10, The T esting and 
Desigii of Protective Paints; Chapter 11 , The Properties o f P ig­
m ents; Chapter 12, T he Properties of P a in t Vehicles. T his 
ends the body of the book. There is an appendix on T he Cor­
rosion of W ater Jackets, and a bibliography of the subject re­
printed from the bibliography issued b y  the Carnegie L ib rary  of 
P ittsburg. T he index covers 8 pages single column. The 
w ork is well printed and bound; the paper and illustrations 
excellent. A ll students of the subject will necessarily find the 
w ork desirable. I t  is a creditable addition to the literature.

Soil Fertility and Perm anent Agriculture. B y  C y r il  G. H o p ­
k i n s . Cloth, 8vo. pp. xxiii +  653. Boston: Ginn &  Com pany,
1910. Price, $2.75.

Dr. H opkins’ nam e has appeared frequently in various recent 
scientific publications as an advocate of certain ideas in regard 
to  soil fertility  in opposition to those held b y  another school. 
I t  is, therefore, interesting to quote the first w ords in the intro­
duction of the present book which appears to lay  down Dr. 
H opkins’ fundam ental doctrine: " I t  is the first business of
every  farm er to reduce the fertility  of the soil, b y  rem oving the 
largest crops of which the soil is capable, bu t u ltim ate failure 
results for the land owner unless provision is made for restoring 
and m aintaining productiveness. E v ery  land owner should 
adopt for his land a  system  of farm ing th at is permanent— a  
system  under which the land becomes better rather than poorer.”  
A  little  further along in the introduction, the author speaks 
so pointedly in regard to dealing with a  technical subject, tech­
n ically  th at his rem arks are w orth quoting for the benefit of 
w riters in other lines of w ork: “ In  the preparation of this book 
free use has been made of such technical term s as are necessary 
to the discussion of fundam ental principles w ith scientific cor­
rectness. No apology is offered for this. Farm ers and agri­
cultural students have at least as good intellects as other classes 
of people; and if when th ey  leave the farm th ey can learn to 
understand and m anage successfully such lines of business as 
banking, contracting, building, operating railroads, factories, 
and other comm ercial establishm ents— which th ey  are doing 
everyw here— th ey can also understand their own business, 
if th ey  will, when th ey remain on the farm or in control of 
land.” . T his introduction is m ost interesting reading for the 
student, farm er or for the average man. The body of the 
book is divided into four parts and an appendix. P art 1, 
Science and Soil; P a rt 2, System s of Perm anent Agriculture; 
P art 3, Soil Investigations b y  Culture Experim ents; P art 4, 
V arious F e rtility  Factors. T he book is evid en tly  designed 
prim arily as a  text-book, and begins w ith the fundam entals 
of science and chem istry. T he chem ical part of the book is 
open to criticism on the ground th at it is too artificial in its  
treatm ent. There is a  tendency to m ake absolute statem ents 
where absolute statem ents cannot be made. It is too abstract, 
too academ ic, too much concerned w ith signs and sym bols 
and too little  w ith  the realities of the science. “ T he bond be­
tween atom s m ay be likened to the hand clasp between persons, 
except th at under normal conditions the hand of one atom  
a lw ays grasps the hand of another atom .”  (P. 4.) “ T he 
nitrogen atom  has five bonds, or hands, bu t in some compounds 
only three bonds are used to hold other atom s. It might be 
conceived in this case th at the othtjr two hands are clasped 
together, and this conception m ight even be extended to cover 
a  m olecule composed of a  single bivalent atom  (such as m ercury 
and, possibly, argon).”  (P. 6.) In  general it is doubtful 
if the use of fanciful similes in chem ical theory has been 
of great benefit to the student or the science, certain ly 
not now. The science of chem istry has been obscured b y  a  
jum ble of bonds, hands, hooks, claws, oranges and peas, shot 
and cannon balls, smooth spheres and billiard balls until the
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student has lost sight com pletely o f the realities and becomes 
lost on a  m aze o f obscure im agery. P ra y  le t us reform this 
altogether! In  the chapter on the earth ’s crust (in general 
good) there is some ground for rem ark. On page 48 the state­
m ents about gneiss are entirely m isleading or untrue.

Dr. H opkins is m ost a t home in the chapters actu a lly  deal­
in g w ith soil composition, surveys and analyses, sources of 
p lant food, the uses of plant foods b y  plants, theory of soil 
fertility , the R otham sted experim ents and other field experi­
ments. T he chapters dealing w ith these subjects are in general 
excellent. T h ey  are, of course, colored b y  Dr. H opkins’ views 
on soil fertility, but he has nevertheless given a  fair statem ent 
of the view s held b y  his opponents, largely in the form of quota­
tions. N atu rally  a  considerable portion of the book is devoted 
to discussion of the Rotham sted experim ents; a  sm aller portion 
to  Ohio, Illinois, M innesota, Canadian and other field experi­
ments. Under Various F ertility  F actors he discusses M anu­
facture of Com m ercial Fertilizers, Crop Stim ulants and P rotect­
ive Agents, C ritical Periods in P la n t Life, Farm  Manure, 
Losses of P lan t Food from Plants, Losses of P lan t Foods from- 
Soils, A n alyzin g and T esting Soils, Relation of F e rtility  to A p ­
pearance of Soils or Crops, F actors in Crop Production, Essen­
tial F actors of Success in Farm ing, T he Value of Land, and T w o 
Periods of A gricu ltural H istory. T he last chapter mentioned 
consists of quotations from the ancient Rom an writers down 
to Abraham  Lincoln and Daniel W ebster on the subject of 
fertility  of the soil. T he appendix consists m ainly of statistics 
and tables of analyses of soils. There is a  good index. T he 
book is well printed and bound, and illustrated principally b y  
reproductions from photographs of .well-khovni agricultural 
chem ists and directors of experim ent stations.

There is a  two-page map of the U nited S tates and one of 
Illinois showing the soil provinces, which are exam ples of good 
printing. T he book is a  welcome addition to the literature of 
the subject and barring’ a  few' features of the chemical and 
geological chapters the presentation is excellent.

The Chemists’ Pocket M anual. B y  R ic h a r d  K .  M e a d e . Sec­
ond Edition. B lack  flexible leather. 4 X  6,Vi inches, pp.
x ii +  443. Easton: T he Chem ical Publishing Co. 1910.
Price, $3.00 net.

T his little  book is really a  chem ists’ pocket book. I t  m ight 
also be called a  chem ical engineers’ pocket book on account 
o f its inclusion of much engineering data  seldom inserted in 
chem ical books of this sort. Since the first edition w as issued 
several years ago m uch m aterial has accum ulated and the present 
volum e appears to be of about double the contents of the former. 
T h e book is subdivided b y  the following headings which give a  
good idea of its  plan and m akeup: M etric and U nited States
W eights and Measures; M athem atical; Mensuration, Interna­
tional Atom ic W eights, 1908; Stoichiom etry; G raphic M ethods 
for S avin g  Calculation; Conversion Tables; Specific G ravities 
of Solids and Liquids; W eight and Volum e of Substances; 
S tandard T ables of Specific G ra v ity  of Sulphuric Acid, N itric 
Acid, H ydrochloric Acid and Am m onia, A dopted b y  the Manu­
facturing Chem ists’ Association of the U nited States; Lunge’s 
and O ther T ables of the Specific G rav ity  of A cids and Alkalies; 
Physical Properties o f Gases; H ygrom eters; Solubility; Boiling- 
P oin t and M elting-Point; Standardizing W eights; Calibration 
o f Chem ical Glassware; Tem perature; H eat; Com bustion; 
R adiation; E lectricity; M echanics; M ineralogy; D eterm inative 
M ineralogy; G eology; V olum etric Solutions; Standardizing 
Volum etric Solutions; Reagents Used in Q uantitative, Q ualita­
tive and G as Analysis; Indicators for V olum etric Analysis; 
T est Papers; Special R eagents; Solutions for G as Analysis; 
M iscellaneous; Schem e for the Q ualitative A nalysis of a  S ub­
stance; A ssaying; A nalysis of Iron Ores; D eterm ination of Cop­
per in Ores, M attes, E tc.; Determ ination of Lead in Lead Ores; 
D eterm ination of Zinc in Z inc Ores; D eterm ination of Sulphur 
in Lead, Copper and Zinc Ores: A nalysis of Iron and Steel;

A nalysis of B last-Furnace Slags; A nalysis of A lloys of Tin, 
A ntim ony, Lead, Copper and Zinc (Bearing M etals); The A nalysis 
of Coal; A nalysis of F uel Gases; A nalysis of B last-Furnace 
Gas, Illum inating Gas, Producer Gas, E t c .; Determ ination of 
the Hardness of W ater; Com plete E xam ination  of W ater for 
Boiler Purposes; R apid A nalysis of W ater for Boiler Purposes; 
T he Exam ination  of Potable  W ater; Chem ical and P h ysical 
Exam ination  of Portland Cem ent; A nalysis o f Limestone, 
Cem ent R ock, Lim e, Rosindale Cem ent, E tc.; A nalysis of Clay, 
Fire-C lay, Fire-B rick, E tc.; Exam ination of Lubricating Oils; 
T he A n alysis of Soap; Chem ical A nalysis of M ixed Paints; 
T he Chem ical A nalysis of M ixed W hite Pigm ents; The Analysis 
of Fertilizers; D eterm ination of Carbon and H ydrogen in Organic 
Substances; D eterm ination of N itrogen; Index.

T he binding and print are good and the paper, which a t 
first appears som ewhat thick, is found to be tough and of good 
wearing qu ality— most desirable in a  w ork of this sort. T he 
book will find m any users am ong w orks chemists, who w ant just 
the sort of inform ation covered in a  single com pact volume.

SCIENTIFIC AND INDUSTRIAL SOCIETIES.

A M ERICAN  E L E C T R O C H E M IC A L SO CIE TY.
C hicago M eeting , O ctober 13- 15, 1910.

T he eighteenth general m eeting of the Am erican Electrochem ­
ical Society, w hich was held in Chicago O ctober 13, 14 and 15, 
1910, w as a splendid success. T he registration showed a  total 
enrolm ent of about 230 mem bers and guests present a t  the 
m eeting. T he arrangem ents of the local com m ittee and the 
officers of the S ociety were com plete and well perfected, so th at 
each even t took place according to schedule and to the com ­
plete satisfaction of those in attendance a t  the m eeting.

The first session was called to order b y  President W illiam  H. 
W alker, of Boston, a t 10.00 a .m ., O ctober 13th, in the F loren­
tine room of the Congress Hotel. T he program of papers has 
already been published in these colum ns.1 T he papers of great­
est interest to our membership w ill be published in T h i s  J o u r ­
n a l . Dr. E . W eintraub’s paper on cast copper (not on the 
printed program), read b y  Mr. A. B. M arvin, of Chicago, on ac­
count of Dr. W eintraub’s absence, excited great enthusiasm . 
Sam ples of cast copper m ade b y  the process were exhibited 
to the Society. Dr. R ichards read a  paper on the H iorf elec­
tric  furnace, also not on the printed program. A  third paper, not 
previously announced, w as b y  Mr. F . T . Snyder, entitled “ The 
Flow  of H eat through F urnace W alls.”

In the afternoon there wrere several excursions, largely par­
ticipated in. The evening w as le ft free and w as utilized b y  
the m embers m ainly for prom oting acquaintanceship and 
good feeling.

On F rid ay  morning, O ctober 14th, the reading of papers was 
resum ed in the Florentine room a t  9.00 a .m . One of the m ost 
pleasing and v ita l features, characteristic of all the sessions 
w as the general discussion of papers heartily entered into b y  
the audience.

On F rid ay  afternoon there were excursions to the plants of 
the Illinois Steel Co. a t South Chicago, the Indiana Steel Co. 
a t G ary, Ind., and Sears, R oebuck &  Co.

ILLINOIS STEEL CO.

,A t  the Illinois Steel Co.’ s plant the p a rty  witnessed the opera­
tion of the 15-ton H iro u lt electric steel furnace, w hich is w ork­
ing on blown m etal from the Bessem er converters. T his fur­
nace has been in operation over seventeen months. Its  elec­
trical equipm ent consists of three 750 kw. transform ers to re­
duce the three-phase tw enty-five cycle power from 2200 volts 
to approxim ately 90 volts, so as to obtain approxim ately 50 
vo lts a t each arc. T his trip w as made particularly  interesting 
b y  the presence of Dr. Heroult. A fter the electric furnace, 

1 See T h is  J o v r n a l .  O ctober. 1910.
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other parts o f the plant were visited. W hile the G ary  plant in 
tim e is destined to be the largest plant in the world, the South 
Chicago plant has up to the present tim e held its own rem arka­
b ly  well. No single thing shows the developm ent of the plant 
better than the increase in the use of electrical power during 
recent years. T w elve  years ago the electrical power genera­
tin g  equipm ent consisted of a  400 kilow att unit. S ix  years 
later this had been replaced b y  a  3000 kw. plant. Then fol­
low ed rap id ly  one increase a fter another until now three power 
generating stations are in operation w ith a to tal capacity, in­
cluding th at under construction, of 33,000 kw., the sa .re  com ­
prehending steam  engine driven, gas engine driven and high- 
pressure and low-pressure turbine driven, units varyin g  in size 
from  400 kw. to 7000 kw. Several sub-stations for transform ­
ing the energy to lower voltage are in service; likewise num er­
ous local transform er stations. Plans under discussion will 
no doubt result in more than doubling the present capacity  
w ithin tw o or three years.

T he electrical energy is utilized for every  conceivable pur­
pose in every  departm ent of the plant. A  few years ago prob­
lem s were solved b y  means of hydraulic or steam power. One 
need bu t enter one of the newer mills to perceive the absence 
o f  such power. An application of electrical power is invaria­
b ly  resorted to in solving mill problems.

T he generating stations of this plant supply power for 2000 
m otors, aggregating 90,000 h. p., an electric reducing furnace 
requiring 1500 kw ., and the necessary plant illum ination. A  
rail mill for rolling light sections has two 2000 h. p. m otors on 
the main rolls. A  universal plate mill has a  6000 h. p. m otor 
on the rolls. A  new structural mill w ill have 4000 h. p. on the 
m ain rolls. From  such sizes down to fan m otors are found in 
this plant.

A t the G ary  plant the visitors were shown the facilities for 
handling ore, the blast furnaces, gas washers, power plants 
and mills.

On F rid ay  night the banquet was attended b y  85 members 
and guests.

S atu rd ay  m orning the reading of papers was continued 
in  K e n t laboratory, a t the U n iversity  of Chicago. Am ong 
others, Prof. M illiken spoke on the “ Isolation of an Ion and 
the Precision M easurement of Its  Charge,”  detailing his recent 
fundam ental researches in this field. Prof. M illiken’s person­
a lity , as well as his subject m atter, aroused the greatest inter­
est and enthusiasm in his listeners.

L u n ch eo n 'V a s served a t the U niversity Commons.

CHICAGO DRAINAGE CANAL AND POWER PLANT.

In the afternoon the S ociety  le ft b y  special train for Lock- 
port to inspect the S an itary  and Ship Canal and Pow er P lan t of

Chicago S an ita ry  D istric t Power House a t  Lockport, 111.

the Chicago San itary D istrict a t th at place. T he com bination 
of sewage disposal canal, ship canal, and electric power p lant 
is  unique and the visitors were delighted w ith  the splendid 
engineering achievem ent.

T his excursion was the last feature of the program and the 
visiting members, for the most part, le ft S atu rd ay night for 
their homes.

TAYLOR INSTRUMENT COMPANY’S EXHIBIT.

One of the interesting features of the m eeting w as the pyrom ­
eter exhibit of the T aylo r Instrum ent Com pany, arranged near 
the m eeting place. T h ey  classify their instrum ents into three 
groups:

1. R adiation  Pyrom eters.
2. Resistance Pyrom eters.
3. Therm o-couple Pyrom eters.
T he application of these various instrum ents depends chiefly 

on the tem perature they are to measure and for convenience
we will describe their lim its as follows:

Class 1. F or tem peratures o f 1500° F. and upward.
Class 2. F or tem peratures from the lowest to 2200° F.
Class 3. F or tem peratures up to 2500° F.
T he m ost satisfactory form of radiation pyrom eter is one so 

constructed th at error in bringing the object under observa-

T h e rm o co u p le .
tion is impossible. I t  m ust not depend upon color, as it  is a  
well-known fact th at one and the same hue w ill not appear 
identical to tw o observers.

The F ery  radiation pyrom eter overcom es this objection b y  
having a  m echanical focusing device which insures proper 
observation and is entirely independent of color comparison. 
The instrum ent is v irtu ally  a  reflecting telescope w ith the hot 
junction of a  sensitive thermo-couple a t  the focus of the con­
cave reflecting mirror. T he radiant heat em anating from a  
body is collected b y  the mirror and focused upon the couple 
generating electrical energy of sufficient m agnitude to be meas­
ured on a  m illivolt meter. A s the thermo-couple has both 
its hot and cold junctions very close together, the instrum ent 
is ' p ractica lly  independent of surrounding tem perature. 
Furtherm ore, w ithin wide lim its it is unaffected b y  the distance 
a t  which it works. It m ay be used as an indicating instru­
ment and the com plem ent of the outfit in this case comprises 
the telescope, cable, tripod and indicator w ith tw o scales, viz., 
io o o °  F. to  2400° F . and 1600° F. to 3600° F ., or their centi­
grade equivalents, or if  records of tem perature are desirable 
the thread recorder is supplied. T his instrum ent is a  highly 
sensitive galvanom eter entire free of friction. I t  gives a  record 
w ith rectangular coordinates. A s the record is written in ink 
it is perm anent and requires no further fixing.

T he resistance therm om eter consists of a  m ica fram e upon 
which is wound fine platinum  wire. T his “ b u lb ”  is about 
3 to 4 inches in length and the fine wire is connected to stouter 
wire a t  its upper extrem ities. I f  the tem peratures under con­
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sideration are high, these lead, wires are platinum ; for lower 
tem peratures, however, th ey  are usually copper. T he lead 
wire and bulb are protected by a  suitable covering sheath. 
A s the bulb becom es heated its electrical con d u ctivity  is less­
ened, while conversely th e lower its tem perature the less re­
sistance it  offers to the flow of current.

M easurements of resistance can be m ade very  accurately 
on the W heatstone bridge, hence b y  ap plyin g this principle 
in  the construction of the W hipple indicator and su itably cali- 
brat ng the resistance scale to read d irectly  in tem perature 
units, an instrum ent of extrem e precision is obtained. A s a 
balanced m ethod is used, tw o additional wires (m aking 4 in

W hipple  indicator.

all) are led from the therm om eter. t'l'his affords a  means of 
com parison so that the correct operation o f a  therm om eter 
is assured regardless of the distance from the W hipple indica­
tor, hence the su itability  for tem perature m easurem ents of 
m ost inaccessible locations as mines, w ater tanks, chill rooms, 
hot blast mains, etc.

A  Callender Recorder is used for obtaining continuous records 
of tem perature. T his instrum ent also em bodies T he W heat­
stone B ridge principle and is exceedingly rapid in following 
the slightest changes of tem perature. A  very  open rectangular 
scale is therefore provided.

As both the W hipple Indicator and Callender Recorder

operate on a  b a ttery  circuit th ey m ay be used in isolated places 
where no source o f  electrical supply is available.

T his method of tem perature m easurem ent is the most accurate 
as y e t devised.

T h e  Therm o-electric Therm om eter or Therm o-couple is one 
of the m ost convenient form s of apparatus for m easuring tem ­
peratures. Its  bulk is sm all, and it can be m ade up in various 
shapes to  suit w idely different conditions.

T h e Platinum , Platinum -Rhodiurn Couple is capable of use 
for tem peratures up to 2500° F . and even higher, the a lloy is 
stable and deterioration in use v ery  slow. T h e m elting points 
of the tw o com ponent m etals are very  high, over 3000° F ., 
and the wires are strong and tough. If, a fter long use, the 
electrom otive force of a couple has fallen, it can be alm ost 
com pletely restored to its original value b y  electrically  an ­
nealing the wires in air a t  a  bright yellow  heat.

T h e actu al electrom otive force measured i s , the difference 
betw een th at of the tw o junctions of the couple; for accurate 
work it is therefore im portant to keep the • so-called cold, or 
comparison, junction a t  or near a constant known temperature.

F or high tem perature m easurem ents in industrial w ork it  is 
usually  sufficient if the comparison junction in the therm o­
couple head is kept fairly  cool in the air outside the furnace, 
and this consideration frequen tly  decides, the length of the 
couple.

A s with the Fdry pyrom eter, the thermo-couple m ay be used 
w ith cither indicator for instantaneous value of tem perature 
or w ith the thread recorder where continuous records arc desired.

TH E' A M ERICAN  IRON AND S T E E L  IN STITUTE.

N ew Y ork  C onference, O ctober 14 to  22, 1910.

F rid ay, O ctober 1 4 U1, 10.30 a .m .,  M yrtle Room , W aldorf 
A storia H otel. —  R eading and discussion o f papers. Address 
b y  the President, E . H . G ary. “ Foreign R elations,”  b y  Jam es
A. Farrell. “ Betterm ent of Labor Conditions,”  by W illiam
B. Dickson. “ C ontract O bligations,”  by W illis L . K in g. 
“ T h e  International M etallurgical Congress a t  D üsseldorf,”  
b y  Charles Kirchhoff.

7 .30  p .m .— B an qu et in the Astor Gallery.
O ctober 15th to 22nd.— Special excursion to inspect the 

large steel industries of the country, B uffalo, G ary, Chicago, 
Pullm an, P ittsbu rg  and W ashington being included in the 
itinerary.

T h e recent m eeting in New Y o rk  of the Am erican Iron  and 
Steel Institu te and the subsequent tour through the country, 
inspecting the great steel centers, is unique. T here h ave  been 
several previous tours in this cou ntry of representatives of the 
large iron and steel industries, notably those of 1890 and 1904, 
a t  the invitation  of the Am erican In stitu te  of M ining E n gi­

neers, but never before in this country or in Europe has an 
international m eeting been gathered together, the prim ary 
im port of which is to discuss the com m ercial aspect of 
dom estic and international relationship.

T w o years ago, Chairm an G ary, of the United States 
Steel Corporation, w as tendered a  dinner in London b y  
the officers of , the Iron and Steel Institute of G reat 
B ritain. A t that dinner Judge G a ry  outlined a  certain 
policy which he thought could be adopted to the great­
est economic advan tage b y  the great steel industries. In 
his ow n words this doctrine w as “ com petition, but not 
hostility; rivalry , but not antagonism ; progress and 
success for all, but not the punishm ent or destruction of 
a n y .”  And this m eeting in N ew  Y o rk  m ay be taken as 
a direct furtherance of this policy.

T h irty  foreign representatives, including some of the 
m ost im portant m asters of the iron and steel m anufac­
turers of G reat Britain and Europe, attended this m eet­
ing as the guests of the Institute.
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T he first day, F riday, O ctober 14th, was given up to the read­
ing and discussion of papers, the very n ature of which indicates 
the general purport of the whole meeting.

“ Foreign R elations,”  “ T he Betterm ent of ta b o r  Conditions,”  
and “ C ontract O bligations”  suggest th a t  this m eeting is not 
a  mere m etallurgical conference bu t rather a  desire for a better 
international understanding, a  binding together of foreign sym ­
pathies and the wish for more com plete co-operation in the 
handling of the great problems of international trade and com­
petition.

And then, too, a fter the form al m eeting and the opening din­
ner in N ew  Y o rk , the subsequent tour through the country 
w ith its atten dant inspection of the leading industrial centers 
was but another step toward the same end.

B y  special train and special arrangem ent, handled by com ­
m ittees composed of representatives of the leading commercial 
interests in each great c ity  to be visited, about seventy-five 
members and'guests visited the following centers in turn. L e a v ­
ing N ew  Y o rk  Sunday evening, the p arty proceeded to Buffalo. 
H ere the plant of the Lackaw anna Steel C om pany was visited 
and later the M am moth Lock a t B lack  R ock was seen. From 
B lack  R ock  the p a rty  w ent to N iagara Falls, where several 
hours were spent in a  tour of the gorge and a visitation of several 
of the power plants.

From N iagara F alls the p arty  left for G ary, Indiana, where 
T uesd ay m orning w as spent in a tour through the wonderful 
new plant of the Illinois Steel Com pany.

On T uesd ay afternoon the p arty inspected the South W orks 
of the Illinois Steel Com pany, and in particular the H eroult 
E lectric Furnace and the G ayley  D ry Blast.

T uesd ay evening a  brilliant dinner was held a t the B lack- 
stone H otel, w ith  President G ary  in the chair.

W ednesday w as occupied in visits to the plants of the Inter­
national H arvester Com pany, the Pullm an Com pany, and the 
stoek-yards.

Thursday, a t P ittsburg, was spent in a  steam boat trip up 
the M onongahela R iver to view in outline the great mills clus­
tered on its banks. The Jones &  Laughlin and the Carnegie 
Steel C om pany plants were visited, and in particular the H om e­
stead W orks.

F rid ay morning w as devoted to an inspection of the Carnegie 
Institute, and the afternoon to a visit to the W estinghouse in­
terests in E ast Pittsburg.

F in ally  the tour w as brought to a  fitting conclusion b y  a  visit 
to  W ashington and a  reception tendered the Institute  and its 
guests b y  President T aft.

T he im portance of a  great conference of this kind cannot be 
overestim ated. N ot on ly are the leading m anufacturers of 
this country brought into closer and more intim ate relationship 
w ith those of G reat Britain  'and Europe bu t an understanding 
of local conditions, an appreciation of local sym pathies, and 
an insight into the m agnitude of our steel industries are obtained 
from  a trip of this kind th at can be obtained in no other way.

T he United S tates for some time has been the leading manu­
facturer of iron and steel products, and the need for some such 
body as the Iron and Steel Institute has long been felt. The 
technical side of this great industry has been adequately dealt 
w ith b y  the Institute  of M ining Engineers, the Society of Me­
chanical Engineers, the Chemical, Electrochem ical and similar 
societies, but the comm ercial aspect and the executive aspect 
has been, till now, som ewhat neglected.

T he com m ercial and business aspects of the iron and steel 
industry have ju st as much need for discussion b y  the execu­
tives of the great companies as have the technical points by its 
engineers and scientists. And it is this aspect of the iron and 
steel industry th at the Am erican Iron and Steel Institute will 
em brace, in addition to bringing together the w ork of the scien­
tists and technical societies. C h a s . G u l d e n '  O s b o r n e .

AM ERICAN LE A T H E R  CHEM ISTS’ ASSOCIATION.

T h e  Seventh  A nnual M eeting , Chicago, 1910.

T he seventh annual m eeting of the Am erican Leather Chem ­
ists’ Association was held in conjunction w ith  the convention 
of the National Association of Tanners a t the H otel L a  Salle, 
Chicago, 111., O ctober 6th, 7th and 8th, convening a t  9.30 
o’clock, A.M4  Thursday, the 6tli. T h e program w as as fol­
lows:

Thursday, O ctober 6th, M orning Session.— O pening rem arks 
b y  the president. R eport of the Secretary-Treasurer. Com ­
m ittee reports.

Afternoon Session.— Address b y  Dr. Allen Rogers, “ T rade 
School for the Leather Ind ustry.”  Address b y  Mr. George 
A. K err, “ M anufacture of E xtracts in the United S tates.”  
Address b y  Mr. F. C. Rose, “ L eather Oils.”  Address b y  Mr. 
John II. Yocum , “ Disinfection of H ides.”

F rid ay, O ctober 7th, M orning Session.— M eeting of the 
N ational Association of Tanners. Members of the A. L. C. A. 
are invited to attend this meeting.

Afternoon Session.— V isit to  the stock-yards: Arm our &  
Co., S w ift &  Co., L ibby, M cNeil &  L ibby.

Evening. —  Joint banquet a t  the H otel L a  Salle. T he N a ­
tional Association of Tanners have cordially invited  the active  
members of the A. L. C. A . to attend this banquet as their guests.

Saturday, O ctober 8th, M orning Session.— -Address b y  Mr. 
F . P . Veitch, subject to be announced. Address b y  Mr. F. E. 
A ttea u x , " T h e  Proper B atin g  of H ides.”  Address b y  Mr. 
J. H . Russell, “ Tannage of H e a v y  Leather in California.”  A d ­
dress b y  Mr. George A. Riker, “ E xtractio n  of Leather b y  Various 
Solvents.”

Afternoon Session.— Address b y  Mr. T hom as A. Faust, “ The 
N ecessity of Proper Sam pling.”  Address b y  Mr. R . C. Jacobsen, 
subject to be announced. Com m ittee reports. Election of 
officers. H. C. R e e d ,

Secretary.

AM ERICAN CH EM ICAL SO CIETY.

Jo in t M eeting , C in c in n a ti, Nov. 12, 1910.

The Cincinnati Section of the Am erican Chem ical Society 
w ill hold a  joint m eeting w ith all the neighboring Sections on 
N ovem ber 12th, in Cincinnati.

Dr. W . D. B ancroft, President of the National Society, has 
been secured as the m ain speaker, and his subject will be “ The 
M easurem ent of H igh Tem peratures in the Electric Furnace.”  

An honorary banquet will be given b y  the local section to all 
the visiting m embers of the Am erican Chem ical S ociety and 
side trips have been arranged to all points o f interest in our 
city.

Guides will be appointed to escort the visitors to any indus­
trial plant or section of the c ity  th at th ey wish to go to, and 
will see that all the wishes o f the visitors are gratified.

A l f r e d  S m it h , Secretary.
October 7, 1910,

R i n g  P l a c e , P r i c e  H i l l ,
C i n c i n n a t i , O h i o .

PERSONAL NOTL5.

Dr. Charles A. Cram pton, for m any years chief chem ist in 
the U. S. G ovt. Internal R evenue Service, has established a 
com m ercial laboratory in the E van s B uilding in W ashington, 
D. C., and left the governm ent service.

Mr. R obert E . D ivine, analytical and consulting chem ist of 
D etroit, Mich., has moved from the P a rk  B uilding into more 
comm odious quarters at 138 Monroe Ave.
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Dr. Heinrich Caro, industrial chem ist and recen tly  director 
of the Badische Anilin- und Soda-Fabrik, died on a  journey to 
Dresden on Sept. 11, 1910, a t  the age of 76 years.

RECENT INVENTIONS.

The following p a ten ts  re la ting  to In d u s tria l and Engineering Chem is­
try  are repo rted  by  C. L. P a rke r, Solicitor of Chem ical P a ten ts , McGill 
Building, 908 G S t., N. W ., W ashington , D. C.

Only a  few p a te n ts  which are deem ed of g rea te st im portance a re  a b ­
strac ted  in th is  departm ent.

A bstracts  of all p a ten ts  appear regu larly  in Chemical Abstracts, to  
which publication  the  reader is referred.

9 6 9 )2 5 3 - Process for Recovering M etal. A r c h i b a l d  W . D ia c k ,  
of D etroit, M ichigan, Patented Sept. 6, 1910.

T his invention comprises a  process for recovering m etals 
from the skimmings, and other dross, and for m elting down 
borings and other sm all particles and pieces of such m etals 
as readily  oxidize when heated.

W hile this process is not necessarily carried out b y  any par­
ticular typ e  of mechanism, th at shown in the accom panying 
illustration embodies features necessary to the carrying out 
of this process. An oil, gas, or solid fuel furnace, 1, of well- 
known construction, contains the crucible 2 and is closed b y

the cover 3, having an opening closed b y  the lid 4. A  top, 5, 
partly  covers the crucible and has an opening, 6, through which 
access is had to the contents. A  refractory tube, 7, unacted 
upon a t  the tem perature em ployed, preferably of carbon, ex ­
tends down into the crucible below the line of the molten con­
tents.

A bove the furnace is m ounted a  hopper, 10, having a  spout, 
11, connecting w ith  the pipe 12, which pipe connects to  the 
tube 7 in an y  desirable manner, a  connecting sleeve, 13, being 
shown. A t the upper end of the pipe 12 m ay be m ounted a 
fram e, 9, in which are revoluble the shaft 14 and a  tube, 15. 
On the shaft 14 m ay be secured a  pulley, 16, and a  pinion, 17, 
which latter meshes w ith the gear 18 on the tube 15. A  screw- 
con veyer, 19, is secured to the tube 15 and will be turned by 
the shaft 14. T he parts above the furnace top 3 m ay a ll be 
of cast iron, and a n y  other mechanism m ay be em ployed to 
force the m aterial down the tube 7. Arrangem ents m ay also 
be m ade for preheating the m aterial in its  passage from the 
hopper to the m olten m etal in the crucible.

Dross such as skimmings, from m elted alum inum  and of 
light-w eight alloys, contain large am ounts of m etal. W hen 
such dross is packed into a crucible and heated to the m elting 
point of the m etal or alloy, the oxids and other im purities do 
not separate readily, as their specific grav ity  is so nearly th at 
of the m etal or alloy. In  view  of the fact th at these m etals 
readily oxidize a t  the m elting point, m uch not already an oxid 
becomes so during this heating.

B y  thrusting the mingled metals, oxid and other im purities 
below the surface of a  heavier m etal w ith which it readily form s 
an alloy, the oxid is released, and, because of the great differ­
ence in specific grav ity , im m ediately rises to the surface, cover­
ing the same and retarding further oxidation.

W hen the apparatus used in the draw ing is em ployed, the 
m ixed oxid and m etals are thrown into the hopper 10, and slip 
down to  the pipe 12 through the spout 11. T he screw 19 slow ly 
feeds down this m aterial a t a  constant speed, forcing it down 
into the m olten m ass which fills the lower end of the tube 7. 
B y  the tim e the m aterial is forced out of the lower end of the 
tube, the m etal will have been meJted and absorbed b y  the 
m olten m ass in the crucible and the oxid w ill float to the sur­
face, 21, of the mass. A s more m etal is added (o the am ount 
already in the crucible, and the surface rises, the oxid w ill 
come near to the opening 6, where it can be skimmed off.

This process m ay be modified to recover the m etal of borings 
and scraps of such m etals as readily oxidize near the m elting 
point. A  q u an tity  of the m etal is first melted, after which the 
borings and scraps are forced down into the m olten m ass through 
the tube 7. T his tube prevents the oxidizing flame reaching 
the finely divided m etal, which really  does not m elt until under 
the surface of the main mass. T he tube 7, or its equivalent, 
can be filled w ith an unoxidizing or neutral atm osphere so as 
to further protect the metal.

I t  is sometim es desirable to m ix a  proper flux, such as am ­
monium chlorid, w ith the m ixed m etal and oxids and w ith  
the m etal borings before subm erging the same in the m olten 
m etal.

969,773. Process of Producing Alloys and the Separation of
Metals. P e r c y  F . C o w i n g , of N ew  Y o rk , N. Y ., Sept. 13,
1910.

T his process relates to  the electrolytic treatm ent of a lloys 
containing principally copper and nickel, and in certain cases 
iron, the object being to separate the copper and to recover 
nickel and iron econom ically and by ' simple operations. The 
nickel and iron are obtained in the form of a  com pact th ick 
deposit on the cathode.

In carrying out the process the original a lloy  is placed as an 
anode in an electrolytic  bath, which, upon the passage of the 
current, has the property of dissolving substantially  all o f the 
m etals of the original alloy. T h a t portion of the electrolyte 
form ing the resultant solution is then treated in such manner 
as to  replace the copper b y  iron, or nickel and iron, and nickel 
and iron are thereafter electrolytically  deposited.

A  warm , rather concentrated, substantially neutral aqueous
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solution of nickel chlorid is a  suitable initial electrolyte for 
carryin g  ou t the process. T h e  very  soluble nickel chlorid dis­
solved in w ater forms, especially when hot, an electrolyte of 
low  electrical resistance and perm its the use of high current 
densities.

T h e first vat, A , comprises an anode com partm ent and a  
cathode com partm ent, wherein the copper-bearing a lloy 1 
to be treated is dissolved as the anode, and nickel and iron 
are deposited on the cathode. The anode and cathode com­
partm ents are separated by a  diaphragm , 2. T he rest of the 
apparatus is for m odifying the copper-containing solution 
w hich is w ithdraw n from the anode com partm ent of this vat, 
A, and for discharging it, a fter proper treatm ent for the re­
m oval of the copper therefrom, into1 the cathode com partm ent 
thereof. T h e anode and cathode and the electrolytes in the 
tw o com partm ents of this vat constitute a  divided electrolytic 
cell in which the a llo y  to be treated is dissolved and the desired 
m etal or m etals obtained. T he dividing diaphragm of the 
v a t is of th at typ e  which is sufficiently non-porous to prevent

the m ixing of the solutions on either side thereof to $ny a p ­
preciable degree, bu t a t  the same tim e has sufficient porosity to 
allow the electric current to be conducted therethrough by 
the electrolyte in its  pores w ithout too greatly  increasing the 
resistance. T h e original a lloy  is connected as the anode to a 
positive bus-bar 3. W hen the electric current is passing, the 
original a lloy  goes into, solution in the electrolyte in the anode 
com partm ent of the v a t A. T he solution thus form ed 's  car­
ried from the bottom  of this com partm ent through a conduit, 
4, into a  second electrolytic  vat, B , in which selective deposi­
tion is carried on. The anode 5 in this v a t is composed of 
nickel or iron or both, and the cathode 6 m ay be composed 
of copper; bu t this is not essential. The electrolyte is pref­
erably agitated b y  stirrers, 7, and m ay be heated. B y  m ain­
taining a  sufficiently low impressed voltage between the anode 
and cathode, the copper-containing solution from the anode 
com partm ent of the first v a t  A  in its passage through the sec­
ond vat, B , is caused to deposit copper selectively upon the 
cathode, 6, an equivalent am ount of the anode 5 going into

solution to replace the copper. It  is not expected th at all of 
the copper in the solution be so replaced. I t  is obvious th at a 
series of vats for selective deposition of copper m ay be used. 
T he solution is w ithdraw n from the v a t  for selective deposi­
tion, or from the last of these v ats if more than one is used, 
through a  conduit, 8, which com m unicates w ith the interior 
of a  receptacle or series of receptacles, C, wherein the copper 
still rem aining in solution is rem oved b y  cem entation on iron. 
I t  is here shown as a tum bling barrel m ounted on an inclined 
a x is  b y  means of hollow trunnions, 9 and 10, the conduit enter­
ing through the upper trunnion. This tum bling barrel con­
tains loose pieces or fragm ents o f iron, 11, which it is desired 
to substitute for the copper rem aining in solution after leaving 
the selective deposition vat. W hile the substitution is herein 
being effected b y  cem entation, the tum bling action is of ad­
vantage, as it dislodges some of the cem ented copper from the 
iron fragm ents in the receptacle and prevents their adherence 
to each other and, b y  agitation, continually brings fresh solu­
tion into con tact w ith the fragm ents. As already indicated, a  
series of these com entation receptacles m ay be used. Suffi­
cient time is allowed during the passage of the solution through 
the v a t for selective deposition, B, and the cem entation recep­
tacle C  to perm it the replacem ent of the copper. When this 
replacem ent has taken place sufficiently, the solution is dis­
charged from the cem entation receptacle, or the last of these 
if more than one is used, through the lower trunnion into a  
settling tank, D, in which a n y  undissolved m aterial carried over 
m echanically is allowed to  settle. T he solution now freed 
from  the salts of copper, and containing the salts of iron, or 
iron and nickel, substituted therefore, is conveyed from the 
settling tank to a heating tank, E, through a conduit, 12, b y  
a n y  suitable means, a  pump, 13, being illustrated. A  filter, 
14, can be introduced between the settling tank and the heat­
ing tank, if  desired. T his solution is then conveyed through a 
conduit, 15, from the heating tan k to the cathode com partm ent 
of the first v a t A , the tem perature of the solution being raised 
to a  sufficient degree in the heating tank or in the vat A  to m ain­
tain in the cathode com partm ent th at tem perature of the elec­
trolyte  a t which the electrolytic  process is m ost efficiently car­
ried on. T h e  bath  in this cathode com partm ent contains 
nickel and iron in solution. A  cathode, 16, is immersed therein 
upon which m etals are deposited from the solution. T his 
cathode is suspended from a negative bus-bar, 17. W hen the 
desired am ount of m etal has been deposited upon the cathode, 
the cathode is rem oved. T he solution in the cathode com part­
m ent is allowed to flow over the diaphragm 2 into the anode 
com partm ent, thereby com pleting the circuit flow. T he de­
posit or the cathode and deposit constitute the produce which 
m y  process is designed to  secure. B y  depositing predeter­
mined w eights of nickel, or nickel and iron, upon a  cathode of 
known weight and m aterial, as iron, the relative weights of 
these m etals in the cathode and its deposit m ay be varied as 
desired.

969,885. Process of M aking Sodium Cyanid. O t t o  L i i ; b -
k n e c h t , of Frankfort-on-the-M ain, G erm any. Assignor to
the Roessler &  H asslacher Chem ical Co., o f New Y o rk .
Paten ted Sept. 13, 1910.

This invention relates to a  process'of m aking sodium cyanid 
from m etallic sodium b y  reaction w ith  trim ethylam in.

T h e patentee has discovered th at if  d ry  vapors of trim ethyl­
am in are passed into highly heated molten m etallic sodium 
the form ation of sodium cyanid takes place in connection w ith 
the form ation of various carbon-hydrogen compounds, carbon 
and hydrogen, as m ay be illustrated b y  the following equation, 
in which C*H y represents the carbon-hydrogen compounds: 

(CH ,)3N +  N a  =  N aCN  +  C +  H  +  CxUy.

T h e sodium cyanid m ay subsequently be freed from  the
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carbon b y  a n y  of the usual m echanical means as, for instance, 
b y  filtering the m ixture, the carbon-hydrogen com pounds and 
the carbon-hydrogen com pounds passing off a t  the high tem ­
perature used, as gases. T he form ation of carbon .11 this free 
state  m ay also be avoided chem ically, for exam ple, b y  the ad­
dition of disodium of cyanam ld which com bines w ith the carbon 
to form  sodium cyanid, according to the equation 

N a2CN 2 +  C  =  zN aCN , 

disodium cyanam id being added until a sample does not show 
a n y  more carbon; or am m onia m ay be added to  the trim ethyl- 
am in w hereby a  separation of carbon is prevented, in accord­
ance w ith  the following equations:

(CH3)3N  +  N H 3 +  ?N a  =
N aC N  +  C  +  H  +  C iH y  +  H N , +  N a =

N aCN  +  N aN H 2 +  H  +  C -  2 N aCN  +  H a.

The form ula CxHy, as before stated, represents the carbon- 
hydrogen com pounds which a t  the high tem perature used 
exist in gaseous form and pass off as a  gas, together w ith the 
hydrogen.

The accom panying illustration shows diagram m atically a  form 
of apparatus w ith which the process m ay be practiced.

In the drawing, A  represents a pot, preferably of iron, set in 
a suitable furnace.

B is  a  burner for heating the furnace and pot and m ay be of 
a n y  suitable construction, preferably in the form of a  gas burner.

The pot A  is provided w ith  a cover, C, in which are suitable

apertures through which intake pipe D, exhaust pipe H , ther­
mom eter pipe F , and pressure pipe G  com m unicate with 
the interior of pot A.

I is a  hand-hole closed b y  a  suitable cover, M.

Intake pipe D is provided w ith a  cock, E, and exh aust pipe H  
is provided w ith  a  cock, J. Connecting w ith the exhaust 
pipe H  is a pressure pipe, K , controlled b y  a  cock, L , and lead­
ing to any suitable source of pressure.

In  practicing, the process in connection w ith  apparatu s of 
the above type, 7 kilogram s of sodium m ay be heated in pot A  
to abou t 700° Centigrade, the tem perature being determ ined 
by a  therm om eter inserted in therm om eter pipe F , and about 
18 kilogram s of trim ethylam in passed in thrcugh intake pipe 
D. Cock L  should be closed and cock J opened so th at the 
w aste gases m ay pass off through exhaust pipe H. W hen the 
reaction is fin.slied and sodium cyanid form ed the cocks E  and 
J are closed, cock L  opened and pressure applied through pipe 
K , which forces the finished charge up through pipe G to a  
suitable filter. T h e sodium cyanid formed, as stated, contains 
free carbon, which m ay be rem oved b y  filtration or otherwise, 
as stated above, so th at the resulting sodium cyanid will be 
w hite.

969,907. Method of R ecovering Amm onia from  Coal-Gases 
and the Like. J an  A dolf R o elo fsen , of M iddlesbrough, 
England. Assignor to the A ctiengesellschaft F uer K ohlen- 
destillation, of Düsseldorf, G erm any. Paten ted Sept. 13, 
1910.

T he object o f this invention is to recover am m onia from 
gases as a  salt, preferably sulfate, b y  means of a  sm aller and 
more econom ical installation than in the prior processes, and 
w ithout the reheating of the gases of carbonization which, if 
these gases are subsequently treated for the extraction  of benzol, 
require to be cooled afterw ard; further, to prevent the con­
tam ination of the m arketable ammonium salts b y  tar and the 
like, and the contam ination of the gases of carbonization, from 
which the tar and am m onia have been separated, b y  obnoxious 
gaseous ingredients, which render these gases inapplicable 
for illum inating or power purposes, and lower their calorific 
value unless purified b y  expensive processes.

A  further ob jcct is to greatly  reduce the am ount of ob n ox­
ious qflluent produced and, finally, to effect econom ics b y  using 
hot air, hot products of com bustion, or other hot neutral gases, 
w hich do not perm anently com bine w ith  ammonia, in place of 
steam, in the operation of the am m onia still, and to m aintain 
the concentration of the acid solution of the ammonium salts 
b y  superheating the vapor obtained from the am m onia still 
before th ey  enter the acid solution.

T h e gases of carbonization, com ing from coke ovens, retorts 
or the like, are com pletely cooled in the coolers, 1 and 2, thereby 
condensing the tarry  vapors and also the aqueous vapor con­
taining most of the am m oniacal and other fixed salts, as well as 
some free am m onia; these oily  and aqueous condensates are 
collected and saturated b y  g rav ity  in tank 3. T he gases of 
carbonization, after having thus been cooled, pass through a  
gasblower, 4, and a  Pelouze tar-extractor, 5, w hich separates 
the residual tarry  vapor, and w ithout being reheated, are Con­
ducted through pipe 6 into a lead-lined saturator, 7.

T h e condensed am m oniacal liquor from tank 3 is delivered, 
b y  means of pum p 8, through pipe 9, into am m onia still 10, 
an alkali, such as lime, being also introduced, and into which 
still, the blower 11 forces, through pipe 12, and superheater 15, 
a  current of hot air, hot products o f com bustion, or any other 
hot neutral gases which do not perm anently com bine w ith  
am m onia. T he am m onia thus liberated passes through pipe 
13 and superheater 15 into saturator 7.

The saturator 7 is divided into tw o com partm ents b y  m eans 
of the diaphragm  16, which dips into the acid solution of am ­
monium salts contained in the saturator 7. T he gases of car­
bonization enter into one of these com partm ents through the 
perforated end of pipe 6, pass up through the acid solution, 
and leave the saturator, after having thus been freed from resid­



R E C E N T  IN VENTIONS. . 49 1

ual am m onia, b y  m eans of pipe 17. T h e vapors from the 
am m onia still io , enter the other com partm ent of the saturator 
7 through the perforated end o f pipe 13. T he contained am ­
m onia is thereby absorbed, while the aqueous vapor and noxious 
gases which m ay contain hydrogen sulfid and other gaseous 
sulfur compounds, hydrocyanic acid, carbonic acid and traces

of hydrochloric acid pass out of the saturator through pipe 
18; the effect of superheating of the vapors coming from the 
am m onia still 10 being to prevent condensation of w ater in 
the saturator 7, and thereby a  lowering of the concentration 
of the acid solution w hich would prevent the ammonium salt 
from separating in the solid state.

970,364. Process of D istilling Coal. J o n a s  W . A y l s w o r t ii ,
of E a st Orange, and F r a n k  L. D y e r , of M ontclair, New
Jersey. Paten ted Sept. 13, 1910.

T his invention  consists in a  process which has been devised 
for elim inating the sm oke-producing elem ents of soft coals, 
although other m aterials m ay be successfully treated, since 
the process followed is a  special distillation, which is applica­
ble to the treatm ent o f other distillable substances.

T he still 1 is a long vertical tube, preferably flaring from 
top to bottom , so as to facilitate  the passage of m aterial through 
the same. A t the top is a  hopper, 2, beneath which is a 'bu ffer 
hopper, 3, gate valves, 4 and 5, a t the bottom  of the hopper 2 
and a t  the bottom  of the buffer hopper 3, respectively, being 
a ltern ately  operated so as to permit successive charges of solid 
m aterial to enter the still, w ithout breaking the seal a t the 
upper end. These gate valves arc in term ittently  operated b y  
a n y  suitable mechanism , as for exam ple, the levers 6, 6, actu a­
ted b y  a  cam 7, slow ly driven b y  a  motor, 8, as shown. A t its 
bottom  the still is provided w ith in term ittently  operated gate 
valves, 9 and 10, actuated b y  sim ilar mechanism, and opens 
into a  receiving bin, 11, in which the m aterial m ay cool some­
w h at before being discharged into the atmosphere.

Surrounding the still is a  furnace, 12, having grate bars, 13, 
and supplied w ith  air through a flue, 14, which envelops the 
still, and having an inlet, 15, leading to the atmosphere. A 
series of inclined wings, 16, m ade preferably of copper, extend 
through the walls of the still and project into the flue 14 and 
w ithin  the still (see Fig. 5), w hereby the m aterial passing 
through the still w ill be checked in its  descent, and pressure 
on the still walls, due to the height of the column of m aterial, 
w ill be relieved and the m aterial will be more or less agitated. 
T h e principal function, however, of these inclined wings, is to 
a ct as heat conductors for carrying off the heat from the m a­
terial into the flue 14, so as to heat the air passing through 
the flue to the furnace. This acts as a  regenerative device, 
heat being abstracted from the treated oal, or other m aterial, 
and being im parted to the incom ing combustion air. The 
inclined w ings are, therefore, made preferably of copper or 
alum inum , so as to readily conduct heat. M ounted in the 
furnace 12 is a  drum, 17, having a  spiral flue, 18, which opens 
into a space between the still and a  jacket, 19. Outside of the 
jack et 19 is a second jacket, 20, acting as a  stack  for carrying 
off the products of com bustion from the furnace 12 and connect­

in g a t its upper end w ith a  stack flue, 21. Inclined wïngs 22, 
similar to the w ings 16, extend into the still and pass through 
the w a ll 19, so th at heat from the products of combustion 
passing through the stack w ill be conducted and im parted to 
the m aterial undergoing distillation. T he inclined wings 22 
also serve to check the passage of the m aterial through the 
still, to p artia lly 'su p p ort the same, and to keep the m aterial in 
m ovem ent, so as to perm it the more ready passage of the dis­
tillation gases through the m aterial, as w ill be explained. A t 
the upper end of the still a third series of inclined copper plates, 
23, are arranged within the still and extend into the stack 20, 
so as to con vey heat from the products of com bustion on the 
m aterial w ithin the still. T he distillation zone of the still is 
form ed between perforations 24 and 25, the form er being loca­
ted w ithin the upper end of the chamber, form ed b y  the par­
tition 19. Surrounding the perforations 25 is a jacket, 26, 
from which a  pipe, 27, leads to a condenser, 28, of a n y  suitable 
type, th at shown being provided w ith a  coil, 29, through which 
cooling w ater circulates. T he distillate separated b y  the con­
denser falls into a tank, 30, from which it  m ay be drawn off 
b y  a  pipe, 31. Leading from the condenser 28 is a  pipe, 32, 
connected w ith  an inlet to a pum p blower or compressor, 33, 
the discharge from which connects by a  pipe, 34, w ith  an inlet 
to  the flue, 18, of the drum 17. W ith the apparatus shown, 
provision is m ade for carrying on the distilling process a t atm os­
pheric pressure and to this end a pipe, 35, leads from  the upper

p art of the still to the furnace 12, so as to carry off an y  excess 
gases accum ulating in tlie still. The operation of the still 
m ay be carried on below or above atm ospheric pressure if de­
sired.

In carrying the process into effect, and assum ing the a p ­
paratus to be used for the treatm ent of soft coal, so as to
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elim inate the sm oke-producing ingredients therefrom, w e 
charge the still w ith  the m aterial through the gate valves 4 
and 5, w hereby the m aterial w ill slow ly progress through the 
still, being w ithdraw n a t the lower end through the ga\e valves, 
9 and 10. A s the m aterial passes over the inclined wings 23, 
heat w ill be im parted to  the same, since these w ings will be 
kept hot b y  the products o f com bustion from the furnace 12, 
and, of course, the m aterial w ill also be heated through the

w alls of the still. A s the m aterial reaches the distilling zone 
between the perforations 24 and 25, it  w ill encounter a  flow 
of non-oxidizing heated gases circulated b y  the pum p or com ­
pressor 33, through the flue 18, thence between the still and 
jack e t 19, in to the perforations 24, the gases leavin g the still 
through the perforations 25, and passing through the condenser 
28, b y  which the condensable ingredients will be rem oved, 
thence again to the compressor. These gases will be heated 
in their passage through the drum 17, as well as in their passage 
in con tact w ith  the wings 22, which w ings w ill be heated b y  
the escaping products of com bustion from  the furnace. Care 
should be taken so as to m aintain the tem perature of the cir­
culating gases betw een 550° and 8oo° F ., so as to  elim inate the 
desired sm oke-producing ingredients, but, of course, the am ount 
of fuel used and the tem perature w ill be regulated according to 
the m aterial to  be treated. A s the gases accum ulate in  the 
still in excess o f those required in the circulating system , they 
w ill escape through the pipe 35 and be consumed in the furnace, 
or th ey  m ay be used in dustrially  in  a n y  other desired wTay. 
T h e  treated m aterial leavin g the still passes over the inclined 
wings 16, and im parts heat to the same so as to heat the in ­
com ing air to the furnace, as explained.

971,136. Process of Producing Compound Metal Bodies. J ohn

F e r r Kol Monnot , of N ew  Y o rk , N. Y . Assignor to  D uplex
M etals Com pany, of New Y o rk . P aten ted  Sept, 27, 1910.

T his inven tion  re la tes to  a  process of producing com pound 
m etal bodies, such articles com prising ingots, plates, sheets, 
rods, tubes, w ire and  o th er articles, composed of layers or

strata  of unlike m etals welded together (such as iron or steel, 
autogenously and com pletely welded to  copper, silver, gold, 
brass, bronzes, alum inum , etc.).

In  the accom panying illustration, in which is shown ap­
p a ra tu s  for carrying out this process, 1 designates a  heating 
bath term ed, ordinarily, the flux  bath, containing m olten 
cuprous chlorid, borax, fluor spar, cryolite, or other fusible 
m aterial which will serve to heat the core to an approxim a­
tion to the w elding heat while preventing oxidation  thereof. 
2 designates the final heating and film ing bath, containing the 
super-m olten coating m etal (copper in the instance assum ed) 
for form ing the cohering film on the core. In  order to  pre­
ven t oxidation o f the m etal of this bath, and also to cover the 
filmed core w ith a  protecting coating when said core is w ith ­
drawn from this bath, the surface of the bath is covered w ith  a 
layer of m olten flux or borax, 3, or other m aterial suitable for 
the purpose. 4 designates heating m eans for said baths, the 
particular means illustrated being a  reverberatory furnace, 
though in lieu thereof an y  suitable heating means m ay be em­
ployed. 5 designates elevatin g and traversing means for hand­
ling the core, the particular means illustrated being power 
hoist and traveling crane. 7 designates the core.

In carrying out the process, the core 7, which has first been 
cleaned so th at it  presents an actual m etallic surface entirely  
uncontam inated and chem ically clean, is imm ersed in the 
heating bath 1, preferably of cuprous chlorid and allow ed to 
rem ain therein until heated to the proper tem perature.

T he core, when heated in the flux bath to the proper degree, 
is w ithdraw n therefrom and immersed in the film ing bath 2, 
the flux on the surface of the core rising to the surface of the 
bath as the core descends, thus exposing an absolutely clean 
surface to the superm olten coating m etal, excluding air from 
the surface of the core, and avoiding the carrying of the air 
down into the m olten m etal. Said m olten m etal being in the 
superm olten condition, above described, in which it  appears 
to be chem ically active, raises the core to the w elding tem pera­
ture (if said core is not already a t  th at tem perature), and w hat 
m ay be an a lloy  film is form ed n ext the core, the m olten m etal 
apparen tly  uniting chem ically or b y  a  solvent action w ith  the 
steel. T he core so filmed is then withdraw n from  bath  2, 
dipped in a  bath of molten m etal, 12, m aintained near its point

of solidification, and then w ithdraw n from such bath, 12, with 
the adhering m ass of m etal from said bath, 12, a n y  excess of 
m etal from  said bath being scraped oil if  desired b y  passing 
the ingot through a  suitable scraping gage, 13.

Instead of dipping the filmed core into a  bath  o f m olten m etal 
m aintained a t such tem perature th at upon w ithdraw al a  con­
siderable m ass of m etal from  such bath w ill adhere thereto, 
the filmed core m ay be placed w ithin an in got mold, 6 (see F ig. 
1), such mold having preferably been charged previously w ith  
the required qu an tity  o f molten coating m etal required for 
form ing the predeterm ined thickness of coating, such m olten 
m etal rising up around the core as it  ascends into the mold
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and com pletely filling the space between the core and the inner 
surface of the mold. U nion between the m olten m etal and 
the film coating takes place very  rapidly, and such union is 
assisted and indeed com pelled b y  the pressure due to contrac­
tion of the coating during and after solidification, reinforced 
usually  b y  pressure due to passing the ingot between the rolls 
or b y  ham m ering or the action of a  press. A  com plete weld 
and sound coating is thereby formed. /

A fter the form ation of the coating as thus described, the 
ingot is custom arily worked between rolls, in a press, or under 
a  ham m er to  condense the m etal of the coating.

INDUSTRIAL AND TRADE NOTES.

N EW  JA PA N E SE P A P E R  M ILL.

[F rom  C onsu l-G enera l T hom as Sam m ons, Y okoham a.]

A t  Toniakam ai, in H okkaido, Japan, a  §4,000,000 paper- 
m ill p lant w as com pleted in August, 1910. T his is the m ost 
im portant individual com m ercial enterprise of this nature in 
the F a r E ast. O n ly  one foreigner is employed, being an Am er­
ican, who w as sent out to assist in installing the paper-m aking 
m achinery.

T he total cost of the m achinery of this modern plant is placed 
a t  $1,000,000. O f this all but 3 per cent., it is stated, w as pur­
chased in Am erica. An inspection of the plant shows th at all 
the h ea vy  m achinery— in fact, practically  all of the m achinery 
proper— w as m anufactured b y  well-known paper-mill machinery, 
establishm ents in the U nited States, m ostly b y  the B agley 
Sew all Com pany, of W atertow n, N. Y . A  few of the smaller 
parts, including shafting, were made in Japan, and constitute 
the 3 per cent, referred to.

T he cost of the electrical m achinery in this plant, all of which 
w as im ported from Am erica, is placed a t about $1,000,000. 
T his does not include the cost of the reservoir and power-house 
plant, located 14 miles distant, a t L ak e Shikatsu. T his lake is 
800 feet above sea-level, and as the paper plant a t  T om akam ai 
is on ly a  few feet above the near-by Pacific Ocean, excellent 
power facilities have been provided. A lready a  15,000 horse­
power plant has been developed, to which 7,500 horse-power 
wrill be added. A s the p a p er plant requires only 8,000 horse­
power, it is proposed to sell the surplus (14,500 horse-power) 
for com m ercial purposes.

T he daily  ou tp u t of the Tom akam ai paper-mill plant is up­
w ard of 70 tons per tw enty-four hours. This is considerable 
over 50 per cent, of the total consum ption of news and book 
paper in the Em pire o f Japan. Moreover, it is estim ated th at 
the tim ber supply availab le for this plant will not be exhausted 
for half a cen tu ry or more. Som e experts claim th at the tim ber 
supply in this case w ill not be used up for over one hundred 
years. T h e  tim ber areas include state and railroad lands in 
addition to p rivately  owned tracts.

Those concerned in this enterprise, being all Japanese, state 
th at the selling price on the tonnage basis of their product 
will, for the present, be placed a t 2 .5  to 3 cents per pound. 
I t  is evid en t th at th is will net a handsome profit, and th at the 
reduced cost of production will enable the Japanese m anufac­
turer to cu t prices if necessary to secure a  ready m arket for the 
output. I t  is also evident th at Japan w ill export large qu an ti­
ties of paper in the future, the w ages paid the ordinary laborer 
in the Tom akam ai plant being approxim ately $15 per month.

T he Tom akam ai plant w as planned b y  a  Japanese subject, 
Mr. N aoki T ak ata , chief engineer and m anager of the m anufac­
turing and construction departm ents of this plant. H e has 
been engaged in the m anufacture of paper in Japan for sixteen 
years, and for six  years has directed all of his tim e and energies 
to evo lvin g this new industrial property. H e has visited the 
paper m anufacturing centers of the world, and is of the opinion

th at the m anufacture of paper w ill become an im portant in­
dustry in Japan.

Mr. T a k a ta  states th at he has heretofore pointed out to 
foreign capitalists the inviting possibilities of this industry, 
bu t thus far w ith no practical results, no foreigners becom ing 
interested.

A fter exam ining modern Am erican paper-mill plants, Mr. 
T a k a ta  decided that if sufficient w ater power could be developed 
in H okkaido, where coal and tim ber are plentiful, this industry 
would prove successful. A fter locating the necessary w ater 
power possibilities a t L ak e Shikatsu his plans were approved 
b y  Japanese capitalists.

Mr. T ak a ta  has placed in the Tom akam ai plant his own 
personal inventions for washing the pulp. T his plant is also 
provided w ith  another Japanese invention, the M iyabara naval 
boiler, of which there are 10, each of 300 horse-power, or a  total 
of 3,000 horse-power boiler capacity.

T he electrical m achinery, all of Am erican m anufacture, in­
cludes five 750 horse-power motors; four 450 horse-power motors; 
forty-three from 100 to 200 horse-power motors.

T he floors dre all concrete and the buildings are of brick.

PH O SPH ATE D EVELOPM EN TS IN OCEAN IA.
[ From  Consul Ju liu s  D. D reher. T a h iti, Society Islands.]

A s previously reported b y  this consulate, deep-sea moorings 
were purchased in San Francisco b y  the French Phosphate 
Com pany, of Oceania, to  replace those lost in the w recking of 
the new Norwegian ship, Ocean Queen, a t the island of M akatea, 
on Septem ber 16, 1909.

H eavier moorings being necessary, another Norwegian ship, 
the "P rom ise,”  has succeeded, under the superintendence of the 
m ooring m aster from Ocean Island, in laying these a t a  distance 
of 150 fathom s from the shore and in w ater 225 fathom s deep, 
which is said to be the greatest depth a t which such moorings 
have ever been anchored. T o  prevent the slipping of the 
anchor on the inclined bottom  of the ocean, the immense buoy, 
11 feet in diam eter and 16 feet high, is securely held in posi­
tion b y  tw o cables which are firm ly fastened to the shore. A s 
there is no harbor a t  M akatea, large ships w ill be moored to 
the big buoy, while other vessels w ill be accom m odated b y  the 
four sm aller boys which support the two cables.

A  difficult problem a t M akatea is an adequate supply o f 
labor. A s n ative labor is scarce, i t  w as supposed from the be­
ginning th at when the operations a t  M akatea reached a  certain  
stage it  would become necessary to im port Chinese or Japanese 
laborers, as has been done a t Ocean Island. A s a  result o f  
the im portation of Chinese to cu ltivate  sca-island cotton in 
T ah iti during the civil w ar in Am erica, there are now in this; 
colony about 800 of these industrious people. T h ey  control, 
a  large share of the reta il trade, of curing and shipping vanilla, 
or raising vegetables for m arket, and of baking bread for the- 
n atives throughout the island.

R ecen tly  a  special ta x  has been imposed on Chinese and also- 
upon the value of buildings occupied b y  them for business pur­
poses, bu t st'll th ey  continue to come to this island, 177 having 
arrived since the first of the year, and 67 b y  w a y  of San F ran ­
cisco and 27 b y  w a y  of S yd n ey  w ithin the last s ix  w eeks. The- 
Phosphate C om pany entered into negotiations to obtain labor 
from Japan, but it has been found impossible to im port Japanese 
laborers under a  contract binding them to deportation in  a. 
specified num ber of years. In  the last few  m onths 27 Japanese 
m echanics have been im ported b y  w a y  of San Francisco, and 
they are giving great satisfaction. I t  seems to be necessary 
for the com pany to im port ordinary laborers from Japan.

T he total w orking force on M akatea, including superintendents, 
clerks and craftsm en, num bers a  little  more than 300, for a ll of 
whom this com pany has to furnish board and lodging.

T h e island of M akatea, wrhich is situated in the extrem e
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northwestern part of the extensive Tuam otu  Archipelago, has 
an area of abou t 10 square miles, one-fifth of which is covered 
w ith  deposits of phosphate estim ated at 10,000,000 tons, of an 
average grade of 82 per cent. So far as is known here, nothing 
further has been done to develop the phosphate discovered on 
Henderson (or E lizabeth) Island, a  British possession ly in g 300 
miles east of the lim its of this consular district, as w as reported 
b y  this consulate in D aily Consular and Trade Reports of March 
12, 1909. A s th at island is of an elevated coralliferous lime­
stone form ation like M akatea, Ocean, Pleasant, and Angaur, 
i t  is h ighly  probable th at further investigations w ill show con­
clusively  th at the deposits on Henderson are large and valua­
ble.

The w orld’s annual production of phosphate rock is about
5,000,000 tons, the U nited S tates being the largest producer, 
w ith an annual output of more than 2,000,000 tons. Tunis, 
which ranks second, produced phosphate of a  rather low grade 
to the am ount of $6,117,000 in 1908. In  1909 the great G afsa 
Com pany, which owns its  own railroad, mined 907,000 m etric 
tons (m etric ton =  2,204.6 pounds). I t  p ays a  large dividend 
011 its  capital o f $7,750,000, as is shown b y  the. fact th at the 
stock of this Tunisian com pany is selling in Paris a t a  premium 
of more than 600 per cent. T he Pacific Phosphate Com pany, 
of London, which ow ns deposits of 50,000,000 tons of high- 
grade phosphate on Ocean and P leasant islands, is mining 
some 250,000 long tons a  year at a  profit of more than 50 per 
cent, on its  capital stock of $1,216,600. A  Germ an com pany 
has recen tly  begun to mine phosphate to a  considerable e x ­
tent on the island of Angaur, which lies in the western part of 
the Carolines a t no great distance from the Philippines.

A s the Pacific Phosphate Com pany, which has not yet mined 
4 per ccnt. of its immense deposits, could largely increase its 
annual output; as the production at Angaur will become large 
in a  few years; as M akatea ought to send to the m arkets of the 
w orld several hundred thousand tons of phosphate in the near 
future; and as the exploitation of deposits in T unis and Algeria, 
as well as in other countries, is being carried on a ctiv e ly  and e x ­
tensively, the question arises as to  w hether the production of 
phosphate m ay not soon exceed the w orld’s demand.

B u t it m ay be said w ith  some degree of confidence th at the 
increasing attention  given to scientific agriculture in most 
countries of the civilized world w ill result in a dem and for larger 
and larger quantities of the com m ercial fertilizers m anufactured 
from phosphate rock, and hence it m ay be regarded as for­
tunate th at the w orld’s supply of phosphate is being increased 
from year to year. Even if com petition should cause a  con­
siderable reduction in the price of phosphate, there would 
still rem ain a fair m argin of profits for the great operating 
companies.

A N EW  ALLO Y.
[F rom  C onsul C h arle s  N. D an iels, Sheffield , E n g lan d .]

The Sheffield newspapers announce the discovery and patent­
ing b y  a  Sheffield concern of a new m etal or a lloy to which the 
nam e of “ D uraliu m ”  has been given, and th at it will be m anu­
factured in Birm ingham  and put upon the m arket in October.

T h ey  believe this a lloy  to be superior to anyth in g heretofore 
discovered. B eing slightly  heavier than  alum inum  and as 
strong as steel, it can be rolled, drawn, stam ped, extended, or 
forged a t suitable tem peratures;, it  is less corrosive than other 
high alum inum  alloys under the usual corrosion tests, and it  is 
on ly one-third the weight of brass.

It  is expected th at the new m etal w ill find a steadily increas­
ing demand for aviation  uses, while it is likely  to prove an im ­
portant factor in the construction of m otor cars, ow ing to the 
difficulty of securing alum inum  castings sufficiently reliable 
not to break under the strain of sudden jars and shocks caused 
b y  quick stoppages, changes of speed, and jo lts upon bad roads.

H IG H -VO LTA G E P O W E R  FR O M  N IAGAR A.
[F ro m  C onsul H a rry  A. C onau t, W indsor, C anada.]

T he feasib ility  of the O ntario hydro-electric comm issioner’s 
plan of transm itting electric current from  N iagara F alls a t  a 
high voltage, on w hich W indsor’s hope o f securing current from  
the governm ent line depended, has been thoroughly dem onstra­
ted b y  severe tests which have been m ade b y  the com m ission on 
the line betw een N iagara F alls and Dundas.

Power a t  a  voltage of 165,000 was turned on to the wires, 
and it  is declared th at not a  spark w as noticeable, although 
the test w as 55,000 volts higher than the voltage which w ill 
regularly be used.

I t  is said th at the first tim e the experim ent of transm itting 
electricity  a t  165,000 volts has been successfully carried out.

The success of the test indicates th at the hydro-electric com ­
mission has overcom e the last o f the difficulties in the w ay  of 
carrying out its  power project, and it  is a  settled fact th at m unici­
palities w ill get power a t a  lower rate than w as a t  first prom ­
ised.

R E SIN ITE AND B A K E L IT E  INVENTIONS.

T h e inventor o f bakelite, Dr. L. H. Baekeland, of N ew  Y ork, 
w ith a  view  to preventing infringem ents, requests the B ureau 
of M anufacturers to in vite  attention  to the fact th at bakelite, 
which, as has been stated in the D aily Consular and Trade Re­
ports, has some analogy w ith  the Germ an product called resinite, 
is protected in the United S late s  b y  patents Nos. 939,966, 
941,605, 942,699, 942,700, 942,808, 942,809, 942,852, 949,671, 
954,666, 957,137, to w hich patents those interested are referred.

G U A YU L E  R U B B E R  SU P PL Y  IN M EXICO.
[From  Consul L u th er T . E llsw orth , of C iudad Porfirio Diaz.] 

R obert W . Dowe, U nited S tates collector of custom s for the 
ports 011 the M exican border between San A ntonio and El Paso, 
T ex ., verifies m y statem ent in D aily Consular and Trade Reports, 
of A ugust 13th, regarding guayule rubber shrub su pply in this 
consular district b y  saying:

"  M ost of it is being used b y  the Am erican m anufacturers of 
autom obile tires. A  num ber of big guayule factories in Coa- 
liuila and Chihuahua are w orking night and day.

“ I t  has been estim ated th a t the value of the guayule shrub 
now standing 011 the lands of Coaliuila is $65,000,000. There 
is as much more in Chihuahua and other m ountainous M exican 
states. T he M exican owners o l guayule land are seeing that 
the shrub is gathered in such a  w a y  th at the supply will not be 
exhausted. P lan ts are being le ft in sufficient quantities to  re­
seed and replace those which arc cu t down and taken to m arket. 
T he demand for the shrub is so great that thousands of men 
are em ployed in gathering it.

“ T he demand for rubber w as never so a ctive  and the supply 
is b y  no means equal to the demand. T he M exican factories 
have more orders than they can fill, even by operating d ay 
and night, and others are being built. The land on which the 
guayule grew  a  few years ago w as practically  valueless. It is 
now in big demand. W ith proper conservation it is believed 
M exico has an inexhaustible su p p ly.”

D R IED  BANANAS IN E U R O P E .
[From  Consul-General R o b ert P . Skinner, H am burg , G erm any.] 

D ried bananas and w hat are known here as dried banana 
chips have been offered for sale in G erm any w ith  increasing 
com m ercial success for over tw o years.

I t  is im possible to obtain reliable statistics as the import 
figures are included w ith those relating to fresh bananas, both 
the dried and the fresh fruit being free of d u ty. Im porters 
consulted state th at th ey have been able to sell w ithout diffi-
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cu lty  all the bananas shipped to them, and th at the difficulty 
has been rather to obtain the goods than to find a  m arket.

T he consumers of dried bananas and banana chips were 
originally vegetarians who discovered attractive  w ays of serv­
in g them , b u t there is now a  considerable demand for the dried 
fruit in  "all classes of society and one susceptible of being ex­
tended m aterially.

T hu s far the best dried bananas have been received from 
Jam aica, which also seems to be the chief country of exporta­
tion. T h e whole fruit is shipped in wooden cases weighing 
25 kilos, or 56 English pounds, and chips are received in sacks. 
Im porters are p ayin g 25 m arks ($5.95) per 100 English pounds 
for goods delivered in H am burg, at which price a fairly  re­
m un erative business can be carried on. A n y  substantial in­
crease in the wholesale price would react unfavorably upon the 
consum ing m arket. (A  list of H am burg firms who m ight be 
addressed in regard to dried fruit m ay be secured from the 
B ureau of M anufacturers.)

ENGLISH SLAG PAVIN G  B LO CK S.
[From  Vice-Consul II . N ixon, Newcastlc-on-Tyne.]

Scoria bricks, or slag p avin g blocks, have been m anufactured 
in the M iddlesbrough district for m any years, and considerable 
quantities have been shipped to the U nited States since 1894. 
(A shipload w as recen tly  received a t W ashington, D. C.)

T h e bricks are m anufactured from molten slag from the 
blast furnaces. The slag is drawn from the furnace into iron 
caldrons lined w ith  fire-brick. These are m ounted on bogies, 
for transm ission to the brick plant. The slag is poured from 
these caldrons into iron molds. These molds are made w ith  a  
hinged bottom  and are m ounted on the cricum ference of a  cir­
cular iron fram ework. T his revolves and allows the molds to 
be filled separately. A s the bricks solidify th ey are rem oved 
and placed in a  beehive oven, where the residual heat anneals 
the whole of the brick.

A IR -N IT R A TE S IN TH E UNITED STATES.

Mr. W . S. Lee, Jr., Vice-President of the Southern Power 
Com pany, of C harlotte, N. C., has gone to Europe, where he will 
spend several weeks in the interests of the plants his com pany 
proposes to establish for the m anufacture of air nitrate fertil­
izers. T h e Charlotte Chronicle states th at the contract for the 
first plant, which will be of 4,000 horse-power, has already been 
let, and some of the m achinery for it is being m anufactured 
abroad a t this tim e. T he Southern Power Com pany has ac­
quired the right to use the "G e n ev a  process”  of abstracting 
nitrogen from the air and also rights to use a  newer process, 
and it is in connection w ith  the latter that Mr. Lee goes abroad.

T he first plant to be built b y  the Charlotte C om pany will be 
used to a  great exten t for experim ental purposes, and the sec­
ond, which w ill require 24,000 horse-power to operate, w ill be 
used for the m anufacture of nitrate fertilizers on a  large scale

OFFICIAL REGULATIONS AND RULINGS.

F O O D  IN S P E C T IO N  D E C IS IO N  NO. 126.

[ ' Salts of T in  in  Food.

T h e attention  of the board has been directed to canned goods 
which contain salts of tin derived from the solvent action of 
the contents of the package upon the tin coating. Pending 
further investigations on the question all canned goods which 
are prepared prior to Jan uary 1, 1911, will be perm itted to en­
ter and pass into interstate  comm erce w ithout detention or re­
striction in so far as their contents of tin salt is concerned. A ll 
foods w hich are canned subsequently to January x, 19x1, w ill 
be perm itted im portation and interstate commerce if th ey  do

not contain more than 300 m illigram s of tin per kilogram , or 
salts of tin equivalent thereto. W hen the am ount of tin, or an 
equivalent am ount of salts of tin, is greater than 300 m illi­
gram s per kilogram , entry of such canned goods packed subse­
quently to Jan uary 1, 1911, will be refused, and if found in 
interstate commerce proper action w ill be taken.

I t  is the opinion of the board th at the trade w ill experience 
little  hardship in adjustin g itself to this condition, as the results 
of exam inations m ade b y  the B ureau of Chem istry of various 
typ es of canned goods indicate th at in a  very  large m ajority  of 
cases inconsiderable quantities of tin are found, well within the 
lim it herein set. H. W . W il e y ,

F . L. D u n l a p ,
Geo . P . McCa be , 

Board of Food and Drug Inspection.
Approved:

J a m e s  W i l s o n ,
Secretary 0/ Agriculture,

W a s h in g t o n , D . C., Septem ber 22, 1910.

N O T IC E  O F  JU D G M E N T  NO. 539, F O O D  A N D  D R U G S  A C T  

Adulteration and Misbranding of Turpentine.

On or about June 11, 1909, the G ulf M anufacturing Com pany, 
L im ited, a  corporation, New Orleans, La., shipped from the 
S tate  of Louisiana to the S tate  of T exas a  consignm ent of a l­
leged spirits of turpentine, the packages containing which each 
bore the following label: “ Crescent brand spirts o f turpentine. 
G uaranteed b y  G ulf M anufacturing Com pany, L td ., under the 
Food and D rugs A ct of June 30, 1906, G ulf M anufacturing 
Com pany, L td ., N ew  Orleans, L a .”

Sam ples from this shipm ent were procured and analyzed 
b y  the B ureau of Chem istry, United States D epartm ent of 
A griculture, and as it  appeared from the findings o f the analyst 
and report thereon that the product w as adulterated and mis­
branded w ithin the m eaning of the Food and D rugs A c t of 
June 30, 1906, the Secretary of A griculture afforded the G ulf 
M anufacturing Com pany, Lim ited, and the p a rty  from whom 
the sam ples were procured, opportunities for hearings. As it 
appeared after hearings held th at the said shipm ent w as made 
in violation of the act, the Secretary of A griculture reported 
the facts to the Attorney-G eneral, w ith  a  statem ent o f the 
evidence upon which to base a prosecution.

In due course a  crim inal inform ation w as filed in the C ircuit 
Court of the U nited States for the Eastern D istrict of Louisiana, 
charging the above shipment, and alleging th at the product 
so shipped was adulterated, in th at mineral oil had been added 
to the so-called turpentine, and th at the product differed from  
the standard of strength, qu ality , and p u rity  of oil of turpen­
tine as determ ined b y  the test laid down in the U nited States 
Pharm acopoeia or N ational Form ulary official on the date 
of said shipment, the w'ords " S p ir its  of T urp en tin e”  occurring 
in the label above set forth being synonym ous w ith and used 
indiscrim inately in this country to designate the same drug as 
the nam e oil o f turpentine ju st m entioned; and in th at the 
strength and p u rity  of said product fell below the professed 
standard and q u ality  indicated b y  the label aforesaid; and 
further alleging th at the product w as m isbranded, in th at the 
label above set forth w as false and misleading, and such as to 
deceive the purchaser into believing th at the contents of said 
packages were pure spirits of turpentine, whereas in truth and 
in fact said contents were not pure spirits of turpentine but a 
m ixture of spirits o f turpentine w ith mineral oil; and in th at 
said label w as m eant and intended and calculated to convey, 
and did convey, the impression th at the said drug w as pure 
spirts of turpentine, which was false, since the said drug wTas a 
m ixture of spirits of turpentine and mineral oil; and in th at the 
product was an im itation and offered for sale under the d istinct­
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iv e  nam e of another article, to w it, spirits of turpentine, which 
it  w as then and there represented to be b y  the label, though in 
truth  and in fact it  w as not spirits of turpentine for the reason 
th at m ineral oil had been m ixed therewith.

On June 29, 1910, the defendant entered a  plea of gu ilty  
to the above inform ation, and the court imposed a  fine of $10 
and costs.

T his notice is given pursuant to Section 4 of the Food and 
D rugs A ct o f June 30, 1906.

W. M. H ays,
Acting Secretary of Agriculture.

W a shington , D. C., Ju ly  29, 1910.

N O T IC E  O F  JU D G M E N T  NO. 550, F O O D  A N D  D R U G S  A C T.

Adulteration and M isbranding of Spirits of Camphor

On or abou t F ebru ary  9, 1909, the D ow  &  Snell Com pany, 
Incorporated, Toledo, Ohio, shipped from the S tate  of Ohio to 
the S ta te  of M ichigan a  consignm ent of drug product labeled 
"T riu m p h  Brand, Pure Spirits of Cam phor, m anufactured b y  
the D ow  &  Snell Com pany, T oledo.”  A  sample from  this ship­
m ent w as procured and analyzed b y  the Bureau of Chem istry, 
U nited S tates D epartm ent of Agriculture, and as it  appeared 
from the findings of the analyst and report thereon th at the 
product w as adulterated and m isbranded w ithin  the m eaning 
of the F ood and D rugs A ct of June 30, 1906, the Secretary of 
Agriculture afforded the D ow &  Snell Com pany, Incorporated, 
and the dealer from wThom the sam ple w as purchased, oppor­
tunities for hearings. A s it  appeared after hearings held th at 
the said shipm ent was m ade in violation of the act, the Secre­
ta ry  of A griculture reported the facts to the Attorney-G eneral, 
w ith a  statem ent of the evidence on which to base a prosecu­
tion.

In due course a crim inal inform ation was filed against the 
said D ow &  Snell Com pany, Incorporated, in the D istrict C ourt 
of the United States for the Northern D istrict of Ohio, charg­
in g the above shipm ent and alleging th at the product w as adul­
terated in  th at it  w as sold under a  nam e “ Spirits of Cam phor,”  
recognized in the U nited S tates Pharm acopoeia, but th at the 
article did not com ply w ith  the standard prescribed b y  th at 
auth ority  and did not have the standard of strength, quality, 
or p u rity  stated upon the package in which it  w as contained, 
and further th at the product w as m isbranded in th at the pack­
age containing the same w as so labeled as to cause the purchaser 
to believe th at the article w as spirits of cam phor when as a 
m atter of fact i t  w as not spirits of cam phor as recognized b y  
the U nited S tates Pharm acopoeia, and also th at the label in no 
manner declared the presence of alcohol in the product, when 
as a  m atter of fact a  qu an tity  of alcohol was found therein.

On June 22, 1910, the defendant entered a  plea of nolo con­
tendere and the court imposed a  fine o f $25 and costs.

T his notice is given pursuant to Section 4 of the Food and 
Drugs A ct of June 30, 1906.

W . M. H ays,
Acting Secretary of Agriculture.

W a s h in g to n , D. C., A ugust 5 , 1910 .

N O T IC E  O F  JU D G M E N T  NO. 572, F O O D  A N D  D R U G S  A C T.

Adulteration and M isbranding of Gum Tragacanih.

O n or abou t Septem ber 3, 1909, T he N ational Aniline and 
Chem ical Com pany, a  corporation of the Borough of B rooklyn, 
N ew  Y o rk  C ity, shipped from  the S tate  of N ew  Y o rk  to the 
S tate  o f New Jersey a q u an tity  of a  drug product labeled 
“ Powdered G um  T ragacan th .”

Sam ples from this shipm ent were procured and analyzed b y  
the Bureau of Chem istry, U nited S tates D epartm ent of A gri­
culture, and as the findings of the a n alyst and report thereon 
indicated th at the product was adulterated and m isbranded w ith ­
in the meaning of the F ood and D rugs A c t of June 30, 1906, the 
Secretary of A griculture afforded said N ational A niline and

Chem ical C om pany and the dealer from  whom  the sam ples w ere 
procured opportunities for hearings. A s it  appeared a fte r hear­
ings held th at said shipm ent w as made in violation o f the act, 
the Secretary of A griculture reported the facts to the A ttorn ey- 
G eneral, w ith a  statem en t o f the evidence upon which to  base a  
prosecution.

In due course a crim inal inform ation w as filed in the Circuit 
Court of the U nited S tates for the E astern  D istrict of N ew  Y o rk  
against the said N ational Aniline and Chem ical Com pany, 
charging the above shipm ent and alleging the product so shipped 
w as adulterated, in th at it differed from  the standard of strength, 
qu ality , and p u rity  of gum tragacanth as determ ined b y  the 
test laid down in the U nited States Pharm acopoeia or N ational 
F orm ulary official a t the tim e of investigation, and further alleg­
ing th at said product w as m isbranded, in  th at i t  w as sold and 
shipped under and b y  the nam e of “ Powdered G um  T ra gacan th " 
when in truth and in fact it  w as not "Pow dered G um  T ragacan th ”  
bu t a different article, to w it, "Pow dered Indian  G um .”

On June 1, 1910, the defendant entered a  plea o f g u ilty  and 
the court imposed a  fine of $25.

T his notice is given  pursuant to Section 4 of the Food and 
D rugs A ct of June 30, 1906.

W . M. H ays,
Acting Secretary of Agriculture. 

W ashington , D . C., A ugust 20, 1910

N O T IC E  O F  JU D G M E N T  NO. 583, F O O D  A N D  D R U G S  A C T.

M isbranding of Asafetida.

On or abou t January 21, 1909, A lbert Bruen, W illiam  P. 
R itch ey , and Charles C. B ruen, doing business under the first 
nam e of Bruen, R itch ey  &  Co., New Y o rk  C ity , shipped from  
the S tate  of New Y o rk  to the S tate  of N ew  Jersey a  q u an tity  o f  
a  drug product contained in a  package labeled: G um  A safetida 
(Foetida ferula) 1 pound Bruen, R itch ey  &  Co., New Y o rk . 
Guaranteed under the Food and D rugs A ct, June 30, 1906. 
Serial No. 1063.

Sam ples from  this shipm ent were procured and analyzed by 
the B ureau of Chem istry, U nited S tates D epartm ent of A gri­
culture, and as the findings of the analyst and report m ade in­
dicated th at the product w as m isbranded w ithin  the m eaning 
of the F ood and D rugs A ct of June 30, 1906, the said Bruen, 
R itch ey  &  Co., and the p a rty  from  whom the sam ples were pro­
cured were afforded opportunities for hearings. A s it appeared 
a fter hearings held th at the shipm ent w as made in violation of 
the act, the Secretary of A griculture reported the facts to the 
A ttorney-G eneral, w ith  a  statem ent o f the evidence upon which 
to  base a  prosecution.

In  due course a  crim inal inform ation w as filed in the Circuit 
Court of the United S tates for the Southern D istrict o f New 
Y o rk  against the said Bruen, R itch ey  &  Co., charging the above 
shipm ent and alleging that the product w as m isbranded, in th at 
the label above set forth w as false and m isleading because it  
represented the product to be ‘asafetid a”  when, as a  m atter of 
fact, it  contained m uch foreign m aterial.

On April 5, 1910, the defendants entered a  plea o f g u ilty  to 
the above inform ation and the C ourt imposed a fine of $50.

T his notice is given pursuant to  Section 4 of the Food and 
D rugs A c t of June 30, 1906.

W. M. H ays,
Acting Secretary of Agriculture. 

W ashington , D . C., A ugust’ 27, 1910.

CORRECTION.

An error was m ade in reporting the carbonates in the Colum ­
bia R iv er w ater which appeared in the J  une num ber of T h is  
J o u r n a l .  T he C O , should read 1 1 .0 parts per m illion instead of
1.1 as reported. C. E. B r a d l e y .
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JOSEF KAVALIER 
Bohemian Glassware

Until recent years best Bohemian ¡Glassware signified 
that m anufactured at the fam ous factory of J0 5 L F  
KAVALILR, 5azava, Bohemia.

Of late, many very inferior imitations have been  put on 
the  market, and sold as the  Genuine J05ELF KAVA­
LILR, resulting in som e chemists obtaining a poor 
opinion of this glassware. To safeguard your interests 
w hen ordering J 0 5 L F  K A V A L I L R  w are the 

m a n u f a c t u r e r  h a s  tgsggimmp now registered this 
trade-mark which is stam ped on [every
a r t i c l e ,  excepting b o t t l e s  and com ­

bustion tubing which Elilirai«jl are provided with
I

labels.

Prof. Kohlrausch, in his “Treatise on Glass,” states that 
J05ELF KAVALILR glassware is the best alkali- 

resisting chemical glassware manufactured. This 
hard glass, although a trifle thinner than som e other 
wares, is unusually uniform, and can safely be heated  
over the bare flame, and contents heated in the least 
possible time. J0 5 L F  KAVALILR glassware costs a 
trifle m ore than ordinary ware, but it is by far the 

cheapest in the end.

Insist "Jon the w are hearing the trade-m ark. 

A ccep t no substitutes.

For prices see our chemical apparatus catalogue

EIMER & AM END
Headquarters fo r Laboratory Supplies o f  Quality 

205-211 THIRD AVE., NEW YORK CITY
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PROFESSIONAL DIRECTORY

C harles £ .  Kawiti Co.
C h e m i s t s  M e t a l l u r g i s t s

L a b o r a t o r i e s  :
C h i c a g o ,  III.; D a y t o n ,  O h i o

T o r o n t o ,  C a n .  u - i o

m arin er $  Boskins
C h e m i s t s  i s  A s s a y e r s

81 SOUTH CLA R K STR E ET 12-10

CHICAGO

Fred N .  Arnold, Jr.
C h em ical E n g in e e r
M an y  years* e x p erien ce  in

O IL S , F A T S  A N D  S O A P S .
a t y o u r  serv ice

61 R in go ld  S tre e t, D a y to n , O . 4-“

T he  Columbus Laboratories
Chicago, Illinois

D ep artm en ts

M ed ical Food Com m ercial 

M illin g  and B aking

E x p ert Staff o f  C o u r t  and  M ed ico -L egal 
C o n su ltan ts  . W o rk

3-11

0 . C. P arker, 1W.S.
SOLICITOR o r  CHEM ICAL PA TEN TS

S u i t e  6  M c G i l l  B u i l d i n g

W A SH IN G TO N , D. C.

10-12

Edw ard Qudeman, PhD .
Consulting Chemist and Industrial engineer

Food an d  T echn ical E x p e r t before C om m issions an d  C ourts. 
Advice on Rules. R egu lations, L abeling  a n d  R eq u irem en ts  u n d e r 
F ed era l an d  S ta te  Food Law s. G en era l C hem ical A nalyses, In v e s­
tig a tio n s  a n d  R esearches.

Chicago, Illinois I2~10

H. E* WIEDEMANN, Ch*E*
Consulting and A n a ly tica l Chem ist 

Chem ical E ngineer 

Suite 721 Holland Bldg. :: :: :: Saint Louis

THOMAS T. GRAY
PETROLEUM EXPERT

L a b o r a t o r y  a t  E l i z a b e t h ,  N. J .
r For the  exam ination of Crude Petroleum , Illum inating, Lubricating, 
Qas and Fuel Oils, Paraffin Wax, Asphalt, Coke, and All Products of 
Petroleum . Specifications drawn for users of Petroleum  Products.

11-10

Samuel P .  Sadtler $  Son
C o n s u l t in g  a n d  A n a l y t i c a l  C h e m i s t s

A nalyses an d  re p o rts  m ade in  a ll  b ra n ch es  o f In d u s tria l 
C hem istry .

E x p e rt  assistance in th e D evelopm en t o f  C h em ica l P ro ­
cesses and Patents, and Preparation  of T e sti­

m on y in C hem ical P aten t Suits.
Philadelphia, Pa.

T h e A tw a te r  B om b C alo rim eter isj the 
m ost sa tisfa cto ry  ap p aratus m ade f o r ’ the 
d irectd eterm in a tio n  o f the heat o f com bustion 
o f C oal, O ils, Foods, etc.

M anufactured by

S. C . D IN SM O R E , N ew ark , N. J.
Correspondence Solicited. i -i i

D r. f l .  C ra m p to n
Consulting and Analytical Chemist

Seven years in the’Bureau of Chem istry, D epartm ent of 'Agriculture. 
Twenty years Chief Chem ist, In ternal Revenue Bureau. 

R ep rese n ts  c lie n ts  be fo re  th e  D ep artm en ts  a n d  C o n g ress io n a l 
C o m m ittees. Advice c o n ce rn in g  th e  re q u ire m e n ts  o f  F edera l 
L aw s g o v e rn in g  th e  m an u fac tu re  an d  sa le  o f food p roducts .

Evans Building, W ashington, D. C.



“ T h e first ob ject of the industrial chem ist should be th at of increasing industrial efficiency. T h e y  have 
a llow ed the m echanical engineer to usurp m any things, w hich properly com e much more d irectly  w ithin  their own 
p ro vin ce."— A r t h u r  D. L i t t l e .

R ead A rthur D . L itt le ’s article “ T he Chem ist’ s Place in In d u stry”  in the F ebru ary  N um ber of this Journal.

THE SCLERQSCOPE
T h e only scientific instrum ent for 

measuring the hardness o f metals, etc.

W HAT THE SCLEROSCOPE HAS DONE FOR 
UP-TO-DATE MANUFACTURERS

C û t down cost by increasing the life of 
tools, dies, rolls, etc.

Increased production b y reducing time 
lost in m aking changes.

Im proved the quality of product by
m aking it ju s t  the correct hardness to give the 
best service for the purpose intended.

T h is  instrum ent is now recognized as the 
International standard, and at least one is to 
be found in almost every U niversity in the 
United States.

WRITE FOR BOOKLET

SCIENTIFIC MATERIALS COMPANY,
PITTSBURGH,  PENNA.

Manufacturers f E V E R Y T H I N G  F O R  T H E  L A B O R A T O R Y  
and Importers (

O ur catalogue of C H E M IC A L  and M E T A L L U R G I C A L  laboratory 

supplies is the most complete and best arranged o f its kind ever issued 

in the United States. W e send it free of charge to C h ief Chemists 

and College Professors. , i*»
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C A B L E  A D D R E S S ,  L Y C U R G IS ,  N E W  Y O R K

GENERAL CHEMICAL CO.
MAKERS OF

STANDARD CHEMICALS
P H I LA D E LP H I A NEW Y ORK  CHICAGO

S T.  LOUIS,  C LEVELAND,  P I T T S B U R G ,  BUFFALO,  S Y R A C U S E ,  TROY,  P A S S A I C ,  B R I D G E P O R T ,  P R O VI D E NC E

ACIDS: Sulphuric, F u m in g  Su lphu ric, M uriatic, N itric ,
M ixed, A cetic, H ydrofluoric, B attery  and P h os­
phoric A cids, and B attery  S o lu tion s

S O D A S :  S u lp h ate, Calcined S u lphate, B ichrom ate, B isu l-

Shate, Liquid B isu lp h ite , S u lp h ite , S u l p h i d e  
ry sta ls , Concentrated Su lphide, A cetate , S ilicate, 

C austic, and Sal Sod as; and Trisodium  Phosphate, 
G lassm akers’ S a lt Cake, Glauber’s S a lt , and N itre  
Cake

A L U n  : Lump, B urnt, Ground and F ilter  Alums-,

ALUniN  A: Su lp h ate and Chloride of A lum ina

TIN: M uriate of Tin C rystals and M uriate of Tin S o lu ­
tio n , B ichloride and Oxy M uriate of Tin

AMMONIA : P h osp hate of A m m onia, A qua and A nhyd rou s
Am m onia

IRON : Perchlorlde, Su lph id e, True N itrate , Copperas
N itrate  of Iron and Copperas

SULPHUR : Roll B rim stone, F lour and F low ers of Sulphur

L E A D  : A cetate of Lead C rystals and S o lu tion s

ZINC : Zinc Chloride Solu tion  and Fused Chloride of Zinc

MAGNESIA : Epsom  Salt

COPPER : S u lp h ate  of Copper or B lue V itriol

L i n E :  B leach ing Powder

POTASH : B ichrom ate of Potash

D I S T R I B U T O R S  OF

BAKER & ADAMSON C HEM ICA L CO.’S
S T A N D A R D  C H E M IC A L L Y  PURE  

ACIDS AND SALTS

T O W N S E N D  CELL
2 5 0 0 - 5 0 0 0  A M P E R E  U N I T S

E L E C T R O L Y T I C  
A L KA LI  A N D  C H L O R I N E

C H L O R I N E
FOR M E T A L L U R G Y

C A U S T IC  SO D A  
B LEA C H IN G  PO W D E R

4  Y E A R S ’ O P E R A T I O N  
N I A G A R A  FALLS,  N.  Y.

HOOKER ELEC TR O C H EM IC A L COMPANY
4 0  W A L L  S T R E E T ,  N E W  Y O R K

*



S E C O N D  I S S U E

V a n  N o stran d ’s 
Chemical 
A nnual

A  H a n d b o o k  of U sefu l D ata for 
A n a ly tic a l, M an u facturin g, and In ­
v estig a tin g  C hem ists, and Chem ical 
S tud en ts. Based on B iederm ann’s 
“ Chem  k e r  K a le n d e r .”

E D IT E D  B Y

P R O F . J. C. O L S E N .  
A .M .,  P h .D .

P o ly techn ic  In s titu te , B rook lyn , N. Y. 
F o rm erly  F e llow  J o h n s  H opk ins  

U niversity

W ith  th e Cooperation  o f E m in en t 
C hem ists

C O N T E N T S  
N ew  T a b les—-P hysical and C h em ­
ica l C on stan t o f th e E ssen tia l O ils 
and A lk a lo id e s— M eltin g  Poin ts 
and C om position  o f  the F u sib le  
A llo y s  — D en sity  o f Carbon D ioxide, 
P o le n sk e  V alu es o f  O ils, e tc .—  
T ab les fo r the C alcu lation  o f  G ravi- 
m etic , V o lu m etric , and G as A n ­
a ly s e s — T a b les  o f S o l u b i l i t y ,  
B o ilin g  and F reezin g  Points, 
S p ecific  G ra v ity , and M olecular 
W e ig h t o f th e C om m on ly  Used In ­
organ ic  and O rgan ic  Com pounds. 
— S p ec  fic G ra v ity  T a b les  o f Inor­
g a n ic  and O rgan ic  Com pounds—  
O ther P h y sica l and C hem ical C on ­
stan ts o f C h em ica l and T eclin ica  
P rod ucts —  C onversion  T ab les o 
W e g ilts  and M easures —  N ew  
B o o k s  and C u rren t L iterature  o f  
lie  Y ear.

A ll T ab les have been th orou gh ly  
rev ised , an d  m ost recen t and 
accurate  data b ein g  g iven .

575 pages Sx7'A Inches Net $2.50

n tro d u ctio n  to the Preparation of 
O rgan ic Com pounds

B y  E m il F isch e r, P rofesso r o f  C h em istry , U n ive rs ity  of B erlin. 
T ran slated , w ith  th e a u th o r’s sanction, from  the new  (E ig h th )  
G erm an  E d itio n  b y  R . V .  S tan ford , B .S c ., M .S c .,  P h .D .

T h e  con sid eration s w h ich  have govern ed  the selection  and 
arran gem en t o f llie  n in ety  p rep aration s are for th e m ost p a rt of 
a  p ra ctica l n ature, such as th e cost o f  the m aterials and appa­
ratus, and th e easiness, shortness and freed om  from  d an ger o f  the 
operation s them selves. E xam p les are in clu ded  o f  a lm ost all 
operations, and of th e com m onest syn th etic  m ethods. T heoretica l 
exp lan ation s are avoided as far as possible, because it  s m ore 
stim u latin g  for the stud en ts to obtain inform ation  oii tlie stren gth  
o f  their own ob servation s, by co n su ltin g  orig in al literatu re  or 
te x t books o r b y  verbal in stru ctio n .

T h e  w ork is d iv id ed  in to  tw o parts: T h e first con tains exercises 
of sp ecial in terest to  chem ists, w h ile  the second is in tend ed  
c h ie fly  for m ed ica ls and b io log ists d esirin g  to acq u ain tth em selves 
w ith  the m ethods o f o rgan ic  ch em istry .

D etailed  w arn in gs o f  th e dan gers o f ch em ical w o rk , such as 
fires, p oison in g  and exp losion s, are g iven  in th e b eg in n in g  o f the 
book, and in addition  there is a sm all table g iv in g  the stren gth  o f  
the m ost com m on solution s, the use o f w h ich  has proved con­
ven ien t b y  the sim p lification  o f calcu latio n s it effects.

194 pages 5x7% inches 19*Illustrations Net $1.25

Second Edition Revised—Now Ready

T h e  C alculations of G eneral C h em istry 
w ith  D efinitions, E xplanations 

and Problem s

B y  W I L L I A M  T .  H A L E , P h .D .

A ssistan t P rofessor o f  C hem istry in th e U n iversity  o f M ich igan

’ C O N T E N T S

U n its  o f  M easu rem en ts— D en sity  and [Specific G ra v ity — T h e  
E ffec t of Pressure upon G ases— T h e  E ffect o f  T em perature upon 
G ases— T h e  Com bined E ffect o f  P ressure and T em perature upon 
G ases— P a rtia  Pressures— A vo ga d ro ’s H yp o th esis  and S om e of 
Its  A pp lication s— T h e Law  of D efin ite  P rop ortion s— T h e D e ri­
vation  o f  C hem ica  F orm u lae— C alcu latio n s D epending upon 
C h em ica l E q u atio n s— N orm al S o lu tio n s— C om bin ation s betw een 
G ases b y  V o lu m e— C om p lex  E q uations.

181 pages SxT'A inches 275 Problem s Net SI.00 1

IN PRESS 
N I T R O C E L L U L O S E  I N D U S T R Y

A  C om pendium  o f  th e  H istory, O ccurrence, M an u facture, Properties, In d u stria l A p p licatio n s and A n a ly s is  of 
th e  N itrates, A cetates and X a n th ates o f  C ellu lose . B y  E d w a rd  C . W o rd e n .

Two Volumes 7x10 inches Illustrated

|ffl|  D. V an  Nostrand Company, Publishers | j| | |
23 M u rray  and 27 W a rre n  Streets, N E W  Y O R K
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STAUDINGER BALANCES

A s used in nearly  300 U niversities, Colleges and Technical Schools 
o f th e  U nited S ta te s  and Canada includ ing : Pennsylvania, Cornell, 
H arv a rd , Lehigh, W isconsin, M ichigan, Illinois, Johns H opkins and  
th e  Mass. Inst, of Technology.

D uty  F ree  Stock
No. 1 BALANCE, Sensibility 1-50 mgr., P la tinum  plated $90.00  $135.00  
No. 2 BALANCE!, Sensibility 1-20 m g., Nickel or lacquer 57 .50  80.00
No. 3  BALANCE, Sensibility 1-20 m g., Black finish  36 .00  55.00

P rices f. o. b. Philadelphia, boxing  included.
W rite  fo r full descrip tive  pam phlet.

Sole A gents fo r  U nited  S ta te s  and  C anada.

ARTHUR H. TH O M A S CO.
I M P O R T E R S  A N D  D E A L E R S

M I C R O S C O P E S ,  L AB O RA TO RY AP PA RAT US  
A N D  C H E M I C A L S  

1 2 0 0  W ALNUT S T R E E T , PHILADELPHIA


