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CHEMISTRY IN INDUSTRIES.-..~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Study Has Developed Rapidly tl (Continued from page 41.) aDelo Rbe called, chemical engineering,--- Is Still Progressing mus be constructed. First the chemicalprinciples underlying the process andthe conditions of reactions and equilib-
By DR. 'WiLLIS R. WHITNEY, riumin must be considered; and second,Director of Research Lab. Gen . Elec. tile design of the necessary apparatus,Co., Schenectady. the choice of the materials of construc-Co., Schenecta. tion to witihstand thle chemical reagentsNot so very long ago the chemist con- employed, and the other factors wlhichfined his efforts to the direct transmuta- determinie the fiinl economy of the proc- tion of baser metals into gold. Later, ess must be fully appreciated.the more practical and indirect methods The necessary SUl)plies for every man-were discovered, and still later there ufaetiri-g entelrprise may be consideredbecame evident a higher goal than gold. under two heads: energy and raw ma-Parallel with this advance las been the teias. The r aterial vill differsor Tr es fra aerach willdifferyadmsgradual evolution of the chemist from morle oles fonsdre separatly indtr and msup-the stage of necromancer through that e onsidered separatel nut the sup-of servitor to the pharmacist, and of I h on iere sepal ;e in all. Hence 

analyser ~~~~tim course in indulstrial chemistryanal yser li mited, to that of servant t jle course in inlst rial c li st ryconsiders first the avaihtble soir'cos plenipotentiary. Evidently the develop- onsies first te aailale sorcesment is still under wvay. I of energy, the methods of econom-A young man considering this voca- ill using te sae, ether it be11 ie~a] sin chemicale, wetlecrical ob echncl

tion has such a broad field before him as chemical, electrical, or mechanical, Vthat he may be sure of making himself and the relative cost of energy in itsuseful in some, to him, interesting part difeet fors. Aan a proceslarl mehaic a i natre at eemof it. Within the boundaries of biologi- f Aa arcelarg',tely mechanical in nature are comscal chemistry there are all the reactions mon to a number of chemical industries.
Inof life to be studied, from parteno- imany cases the completeness of thegenesis to immunit. rnly. M any nel trane chemiical process or the perfection of thechemists will find most interesting, excit- prdc l t is dependet on the p reparo ying and remunerative service in that ter- mechanical treatment. Thus the chemi-r ritor il the near future. One need e cal reaction on which the properties ofonly to refer to the chemical work now Portland cement lepend are largely con-being done in connection iwith such his- trolled by the fineness to which the rawtological plagues as tuberculosis and miaterials are gronid and the complete-cancer to indicate boundless utility. n with switwhich they are mixed. TheWe may now see, also the unlimited liipriniciple s of such operations as grind-tracts of synthetic organic chemistry. ig and pulverizing. calcining, dryin,It looks s as though any desired physio e evaporation and distillation are treatedlogical properties in matter could some- in a fundamental way without referencetime be produced by the suitable study to an i l articular industry in whiichof complex organic substitution prod, they miay later be employed.ucts. The architect, with his limited consideri s manufac- bu~~~~~~~~~~icnildeing .mtievriols ianduhereatielbuilding aterials anl d the relatively lturing industries which depend essen-narrow r requrements of his constrtuctive tially on c hemical reaction, attention isdesign, must be considered cramped, in iivm to tme factors already mentioned,6~~~~~~~~~~~l h cheisrinoved, til hn

comparison with the synthetic organic a elt invlved, the plchemist. I neees.ary and the . suppllies call ed for.But there are many p arts to the field. But of great intei and importanceA thousand trailned chemists in thIs so is a consideratioi of th e influencec ountry are now devoting their lives to whcich important advances in industrialthe foods of amiials and plaiints. Fully chemistry have had on civilization as aa thousand more are continually determn- whole. Tme invention of gun powderining the composition of industrial revolutionized the history of the worldproducts , to aid in keeping these ma- and gave a serf with a gun an advan-terials within specifications, exp ressed tage o ver a knidght in armor on horse-or not, of maximum utility. Hundreds b:1ek. Modern high explosives make itof chemists are at wor k in all conceiv- pos.sible to remov e mountains withoutable branches of new usefulness. They the abnormal expenditur e of faith calledare the pioneers who, pos. ibl y ahead o f I f r. b) holy writ. The wonderful influ-the instant demand, are attempting to ence which che mii. t ry has ha d upon his -increase the pleasure of living by new tory has been tihrough its appllication tod evices and inventions. I include in this very-day life o f the pe ople, and t hisgroup those explor ers who. for the pure ihas 'been through indus.t rial chemistry.
love of researech and its otherwise un- A consideration of these b roader phasespurchasable pleasure, are advancing the ho not be omitted.science as a whole and fashioning tools 'l t o aceical pre pThe transition fromt a chemical prep-for the use of later generations. We atn in a laborator station carried onl iu a laboratory tooften bear of pure and applied ehemis-often hear of pu i- anceis- the same preparation as made on a co-try, as though they were different kinds.trv, us t ry, i th ough t were i n k;m m cia.l m anu factu ring basis, is oftenIt is rather the individual exponents ieset with difficulties. Il order to de-
who differ onlyl at nt tie. terrains some of the more important fac-I assume that thi, letter i- directed tors whichl must be considered in pass-to a narrow group of readers . It has a ing from a laborator y to a factory, al purpose. This is confined to the caai l n llboratory course in industrial cheniis-
of the chemlist. The aim, however t-y has been provided. In this coursepoorly sighted, is at the immediate fu- i; atempt is made to ape factor-ture for chemists in Am erica. Exter- niethods, oi, to do anything on a faetor
pointing onli tie che- itry-time curv-f.al e h but rather the time is devoted tothe past, it is very evident that th e rate t lte solution on a laboratory scale ofof r ise of chemistry, whether applied as flit class of problems which are a ii-an art or a science. is in both going to dent to factory work. In other words.
he very great. The demands upon'the the course attempts to teach method inchemist are being increased more rapidly attacking the problems which are inher-
ail the time. t {nt in factory practice from a broadThe velocity of advance which a few cimiical engineering point of view.
years ago wnas geatest in ( a Germany .nMuchl attentio n is paid to the prepara-seemg to be greatest novw in America. I ion of technical reports; in p utting intoThe advanced science of chemlistry or t-onicise, readable English the results ofphysical chemistry which in 1890 was work, so that the import-only taiught in Germany, is now taught ant facts may be brought before thein most of our American colleges. A bisv man in a form that will insure his
feww years ago a student of clhemist-y continued reading, rath er than b e aidaside or theleisur momen whidlooked forward almost entirely to the aside for the leisuie moment Whichprofession of analyst. or teacher. Now n ever comes.
he may be an engineer in any one of a
score of industries, a specialist in any
one of a dozen different lines of Gov-
ernment or municipal work, a research
investigator in any one of a large num-
ber of widely different industrial la-
boratories, a consulting chemist, a pat-
ent specialist, an electrochemist, a met-
allographist, etc., etc., etc.

There are a number of research la-
boratories now at work in connection
with manufacturing plants and others
are being established. In the one of
which I am the Director there are
about thirty trained chemists confined
to experimental work. A separate ana-
lytical laboratory at this plant employs
a dozen or more chemists.

(Continued on page 48.)
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STRICTLY ITALIAN CUISINE
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BOYLSTON PLACE
Near Colonial Theatre

BOSTON, MASS.
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-~i G EORGE FROST CO.
MAKERS, BOSTON

OVER 30 YEARS THE STANDARD
ALWAYS EASY

BOSTON
OPERA HOUSE

Henry Russell, Managing Director.

GRAND OPERA AT POPULAR
PRICES.

Next Saturday at 8 P. M.

Lucia di
Lammermoor

In Italian

Mmes.
Cartica,
Oggero.

Lipkowska, k-ierce, MM.
Fornari, Vanni, Perini,
Cond. Luzzatti.

Prices 5oc., $.co, $1.50, $2oo.0

Mason & Hamlin Pianos Used.

AMQaRE'S
FOUNTAIN PEN

THE PEN THAT
can be carried in any
position in your pocket
or bag. Upside down
orlyingfiat it can'tleak.
L It is extremely
simple in construction,
and never gets out of
order. When not in
use the pen point re-
mains in ink, is always
moist, and does not
require shaking to
start the ink-flow,
but writes at once.
4L There are thousands
of satisfied users of
Moore's Fountain Pen.
Ask any of them what
they think of theirs.
FOR SALE BY

ALL DEALERS

ROSES
124 Tremont St., opp. Park St. Church

Telephone Oxford 1737
Conservatories:

Boylston and Fairfield Sts., Back Bay
Telephone Back Bay 2323

Established 1850

;JSTATIONERY
Fraternity Stationery.
Engraved Invitation,

Reception and Visiting Cards.
Banquet Menus.

Coats of Arms, Crests and Monograms=
Students' Supplies.

W ard S AMUEL WARD CO. ,W ard's 5x-63 Franklin St.,
Boston.

WINCHfiTIR
SMOKELESS POWDER SHOTGUN SHELLS
There are more "Leader" and" Repeater" loaded shells usedthan any other brand. Their superior shooting is the reason
why. For pattern, penetration and uniformity they areunequalled. They hold all important records and trophies.
ASK YOUR DEALER FOR THE RED W BRAND.

TRADE MARK
REG. IN U.S.
PAT. OFFICE.

TRADE MARK
REG. IN U. S.
PAT. OFFICE.

Our new Spring and Summer line of PLCImported and Domestic Woolens are " HE LITTLE PLACEnow ready for your early selection. 'ROUND T HE CORNER'Prices as usual, $28.00 to $35.00. 'O T CREC. A. Patten & Co. COPLEY LUNCH
MERCHANT TAILORS

43 TREMONT ST. CARNEY BLDG. QUICK SERVICE
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