
S C I E N C E .  [VOL. TI., KO. 136. 

reflected by magnesiuin carbonate, illunli~iated by 
direct sunlight. Repeated ineasureme~rts of the rela- 
t ire intensities of correspondi~~gportions of tliese 
spectra througllont their whole length, and similar 
compariso~isof the spcctrnm of the magnesium car- 
bonate with the direct spectrum of the source of 
illnmination, have furl~islied data from rvhicli the 
cllaracter of the light sent a s  from the open sliy car1 
be determined, alicl, in one sense, its color also. Tlie 
nieas1.1rements shon, that tlie spectruirl of the sky is of 
the saine character. as that of ~vhi te  light, va~,yingless 

'from the reflection spectruni of a perfectly colorless ob- 
ject than do the spectra of snch substances as wlrite 
paper, snlphate of calcium, carbonate of magiiesinm, 
lamp-black, etc. Sirriilar measurements wrere made of 
the reflection spectra of Lord I%ayleigh's ' blue clond,' 
formed by the precipitation of sulphur by Ilydrochloric 
acid in a solution of l~gposulphite of sodium, and of . - -

thin fillns of antimony oxide. I t  was found that tlie 
same is true of tlre light reflected by these substances. 
The blue color of the slry and of otlrer opalescent me- 
dia is, according to these resnlts, not dne to an excess 
of tlre more refrangible rays in the light reflected by 
them, but is of s~tbjective character. This ~ i e n  tlle 
antbor has irlaintained i r ~  a previous paper, in n~hich 
i t  was pointed out tliat a ~vell-linon~n peculiarity of 
the eye, its rapidly increasing selisitiveness to violet, 
with decrease of inte~rsity of illumination, is sufficient 
to account for the appearance of tlre sky, and of 
many other objects, ~vitliotrt havirlg recourse to the 
llypothesis of selective reflection. The object of the 
present paper is the presentation of experi~uel~tal  
evidence bearing ul?oir this qnestion. I t  is to be re- 
gretted that Prof. S. P .  Langley had left toxvn before 
this paper was read. A number of those present 
called attention to the disagreement of tlre resnlts of 
Professor Nichols with tliose obtained by Professor 
Langley. 

Professor Niclrols's paper mas appropriately fol-
lowed by that of Prof. C. I<.TVead, n.110 exhibited a 
combined spectro-photometer and ophthalmospectro- 
scope. This instr~uiient, made by tlie Geneva society, 
is intended to cornbine with the least possible dapli- 
cation of parts, several of the best instr~[rneats for 
the study of spectra. I t  gives the measure of the 
relative brightness of tlle spectra: lo,by the n-iclth 
of slits or by slnolcerl glasses; 2O, by Hicol prisms 
outside tlre collilnator; 3O, by coinbination of tlie 
two. Ftlrther, it allows: lo,the mixture of any two 
spectral color* in any relative inte~rsil,y, and their 
comparison with an  intermediate spectral color by 
'Dander's coapled slits; ' 2 O ,  the addition of either 
the simple or tlre mixed color of a measured quantity 
of white light (Glan) ; 3 O ,  the comparison of tlie sim- 
ple or mixed colors of the spectrum with tlie light 
from a colored body. 

I n  a paper on weather cllanges of long period, Xr. 
H. Helm Clayton of Ann Arbor cited evidence tlrat 
there are at  times slow progressive nloveme~rts of 
barometric change, and of temperature from west to 
east. Mr. Clayton also made an  attempt to show a 
certain periodicity in the charact,er of tlie meatller of 
the United States dnring the last year, and claimed to 

be able to make predictiolls based on this periodicity 
for a month in advance. The paper excited consid- 
erable aclverse criticism. 

Two papers by Dr. J. W. Moore of Easton, Penn., 
were devoted to an explanation of apparatus for class- 
room demonstration of electrody~ranlic plienomena. 
A paper read by Prof. H. 77. Eaton of Louisville, 
on tlre relation of vanishing and lJerirlanent mag-
netism, contailled resnlts of an  investigation nhiclr 
lie had undertalien at the suggestion of Wiedemann. 

Prof. C. J. Reed of Burlington, lo., exhibited a 
piece of apparatus for clasiroom denionstration of the 
laws of falhng bodies. 

CHEMISTRY IN THE SERVICE OF 
PUBLIC HEALTH. 1 

INthe study of lrygieiie from the chemical sitle, me 
are obliged to consider not only the normal condi- 
tious of tlle earth and atmos~>llere, bnt the clraliges 
wl~icllare brought about by the cro~vcling together of 
iiidividnals on ncco~uit of the p i~rsa i t  of n~arinlactur- 
ing industries. 

I n  tlie service of sanitary science, chenlistry bas an 
edncntional ofice to fill. The pnblic lias very little 
concel~iion of n~liat  tlre capabilities an(? limitatiolls 
of clreruistry are. I t  is hard to rr~alre a person be- 
lieve that water to be analyzed ~ n n s t  be brouglit in 
a clean vessel, and that the chen~ist  callr~ot tlistin- 
guish between the impnrities of tlle water and those 
of the jug. I t  is almost impossible for the chemi- 
cally uneducated pnblic to understand that when 
cliemical action taltes place, the prol)el.ties of the 
snbsta~lces concerried are not carried into the prod- 
uc t ;  that because vitriol is nsed in glucose factories 
tlre prodnct does not co~rtain tlie acid; and the use 
of aqnafortis in tnalring oleornargnrine, is equally 
startling. 

Tllere must needs be reformers and philanthro-
pists, but inany of these are extremists; and nowhere, 
lnore tliari in sanitary matters, is a little linomledge a 
dangerous thing. At  one tirne all the evils ]?-ere at- 
tributable to inicrobes, and a t  another to sewer-gas. 
Microbes may be left to the biologists, and possibly 
s e ~ ~ e r - g a sas \veil, since chemists have failed to dis- 
cover any substances in the gas which could produce 
the well-Icnoxvn ill effects. I n  the matter of food 
adulteration, tlie origin of the terror is often obvi- 
ous; thus, that tea is said to be adulterated nritlr 
prussic acid, arose from tlre use of Prnssian blue in 
the facing. Cl~en~is tsare periodically obliged to dis- 
tinguislr between adulterations which are merely 
falsifications and those ~vhich  are harmful, and it 
must be rernenlbered that even the purest commer- 
cial prodncts contain small amounts of foreign snb- 
stances. 

I t  is, perlraps, not altogether to our credit that we 
so often need the spur of extravagance to lead us to 
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lay before tlie public tlie truth with regard to exist- 
ing evils. An  ur~varriislled statenlent of things as 
they really are, c a ~ ~ n o t  that interest ~vhich  awalreri 
arises ~v l in i  people imagine, after each nir:tl, tliat 
they feel the effects of the alarn in the b ~ e a d ,  or 
the burriiilg of the vitriol in the gli~cose adulterated 
sugar, or the heavy ~veiglit of the clay out of wr-iiich 
tlie coffee-berrics were ~nonlclecl. I t  is cert;~irrly ;in 
important service to ;?nblic liealtli, that of irivest~g;xt- 
i r ~ g  the actual state of eristilig evils; and noblc es- 
ample.! of such service are spell in tile investigntioris 
by the Lnilcet of food rold ill 1,onclon. Another 
point mliere chei~iistry conies advalitageously in cou- 
tact mith the public liealtli, is in the suggestion of 
practical reuii:dies for ez is~ing evils: some seen1 to 
believe that t l ~ e  proper nietl~ocl is, in all cases, to as- 
certain tile esisteiico of tile offence, arid then to 
ortler its discor~tiliuance; but ge~ierally, where tlie 
evil has been lo l~g growilig, and n,liere our pecuriiary 
interests are involveel, such sumniary legislation is, 
as a ~ ,u le ,unjust. 

La~oisier,  Berthollet, ancl, in niorc recent times, 
Franliland and others, liave i11tr:rested themselves in 
the application of chernistry to sanitary purposes; 
bnt Pette~i!ioffer and iliigus Smith have been spe- 
cially proinilierit workers in this line. T l ~ i slist sllows 
tliat able clie~iiists have been willing to devote their 
time to sanitary chemistry; but how often it is tlie 
case, that  a brief course in analysis is held to justify a 
person in acting as an :+clviser, as the state assayer or 
public analyst! 

Professor Nicliols stated tliat he had been asked, 
\J71iat is sanitary clieniistry ? I s  it ally thing illore 
tlian putteri~ig? as if the problerns were all solved, 
and n.8 had but to follo~v a ~iiecha~iicalprocess. 
Our Iinowledge of the normal cornposition of the at- 
mosphere rests upon the analysis of many che~ilists; 
bnt, while we k~iolv so much, who knows tlie bearing 
upoli liealtli of tlie variations to which the atmos- 
phere is subject? How much, in spite of the vorlr 
of Professor Renisen, do you I ~ I ~ O Wof the organic 
lllatt,er in tlie air, and the proper nlethods for its de- 
detection alid estimation ? Professor Relnseli and 
others have found that the passage of carbon mon- 
oxide through the heated iron of our furnaces is 
practically of no acco~mt;  but ~ h o  can tell us of the 
composition slid alnonnt of the gaseous ' sometl~iiigs' 
which niake tlie a~ithracite-heated atrnospl~ere of our 
~ O I I - P SSO different from t,liat of a house heatecl by a 
wood-furnace? I t  is asserted by some tliat the day of 
cherrlical examinations is passi~ig away, arid tliat the 
mholeso~neness of mator will be t l e t en~~ i l~ed  by the 
biologist, riot by tlie chemist. Witl~out detmcti~ig 
fro111 tlie present value of biological methods, me 
cannot believe that they can replace cliemical esani- 
ination for a long time yet: i t  must first become cer- 
tain that all the evil effects of iinpure water are due 
to tlie organisms ]low so eagerly studied. TVhen the 
biological exanlir~ation of water has been placed oil a 
firni basis, it mill then be necessary to carry out the 
worli begun by Professor Nallet, of cliscoverillg the 
cheniical characteristics ~vhicli belong to waters 
which a biological esanlination condemns, and of 

malring these characteristics the basis of future 
chenlical analysis. I n  the matter of the pollution of 
streams by sewage, there is rnacli chemical work to 
be done. The natural purification of streanls is ad- 
mitted to Be a fact; but clieniists differ as to the 
extent to vliich it takes place, and the agencies at  
work. The action of oxygen has been and is to-day 
being studied; but clear light vil l  not be obtained so 
long as we are content to speak of 'organic matter '  
as though it TTere a definite something. 

Sanitary science conies nearest to the public in the 
exalni~latiori of foods and ilrinlis. Cheniical exam- 
ination of such substances has long bee11 provitlcd 
for by law, arid in recent years has seen greatly in- 
creased activity. Provision is made on the continent 
of Europe for such exaniinations; and there are lab- 
oratories a,t the service of the public, either gratis, or 
ullder s tariff often ridiculously low. I n  this country, 
lliore or less stringent laws against adulteration exist; 
and these laws, in some states, have been riiaile more 
stringent on account of popular feeling, which was 
at  its lieiglit in 3S75 and 38'79; but the enforcenlent of 
silcll lalvs is usually in tlie hands of the state boards 
of health, which are often hampered by tile want of 
suitable appropriations. As far as Professor Nichols 
was infor~iietl, no laboratories have been established 
by states or municipalities, where the public can 
have analyses ~nade  either gratis, or for a moderate 
fee; and i t  is doubtful how far the establishnielit of 
such laboratories is desirable. The laboratories 
which exist in connection with various educational 
institutions are probably all that is r~eecled; and 
t,liere are advantages in securing the co-opel.ation of 
a number of able cliemists, as is done in New York 
State, and in assigning to each certai~i descriptions 
of articles for analysis. 

Investigations in s:tnitary chemistry have been un-. 
dcrtalreri in tlie various agricultural and physiologi- 
cal laboratories; but one of tlie first -if not tlie first 
laboratory fou~lded for the investigation of xliese 
questions- mas that est;tblished in Dresden, in Jan-  
nary, 3571, nnder tile directior~ of Dr. Fleck. Among 
subjects investigated at  this institution, were the 
various lnethods of va ter  and food analj-sis, nieth- 
ods of protecting cornbnstible and inflani~uable ma- 
terial, and the effecL of arsenical papers upon the 
air of rooms. The state 11oard of health of Massa-
chusetts led the v a y  on this side of the water, ancl 
the earlier reports of the board contain many papers 
on sinlilar questions. 

The eclucation of those 7vho propose to follow this 
line of 15-orlr requires a tllorougli l~no\vledgi oi  gen- 
eral and analytical chemistry, and of phrsics. I t  is 
quite possible to talie a bright lad from tlie grammar 
school, or even froni the street, and teach him to 
111a1ce analytical determinations wilh great accuracy ; 
but this does not ~nal ic  a cheulist of him. Courses 
ill sanitary engineering in our technical schools have 
been established, but Iiow far these courses will 
develop does not yet appear. 111ortler tllaL the stu- 
cleilt may have an intelligent idea of what questioi~s 
silould be submittetl to the chemist, and how the 
results obtained should be understoocl, he  sh~ulcl  



have a good lcnonleclge of the plinciples of chem- 
istry. Sanitary inspectors should be familiar with 
certain chemical tests which mould enable them 
to make preliminary examinations, and to determine 
how far the aid of the chemist is necessdry. There 
is room in the community for a class of pelsons 
kno~vinga little engineeiing, a little cliernist~y, a lit- 
tle biology, and a little of other things, an  occnpa-
tion legrtimate and hor101able, but one which does 
not justify our calling a person so posted a sanitary 
engineer, or a chemist. 

P R O C E E D I N G S  OF T H B  S E C T I O N  OF 
C I I B d l I S T R Y .  

TIIEmeeting of tllc chemical section hacl a n  
~~riusual lylarge attentlance : and A n n  Arbor, 
not having very manj  attractions t o  wilhclran. 
the attention of members, allon-ect all chemists 
in  attcnclaiice t o  be presei~t .  Tile total number 
of ~ a p e r s  prescntctl n-a* small, -in all only 
sereateen. Of these oiie was not chemical, 
one W:LS every thing, one orgaaic, one appliecl, 
two mathematical, t ~ o  pliarmacentical, three 
theoretical, ancl s ix  anal> tical. T h e  meeting, 
while not brilliant, was respectable, and mas 
remarkable chiefly for the absence of the older 
and inore renowned cllelnists of the country. 
It mould ccrtaii~ly be a n  advantage if these 
would more geneially endcnvor t o  n t te i~d  the 
n l e e t i ~ ~ g sof tile as,ociation, and encouiage the 
yo i~nger  ~nemhcrs  hy their coiunsel. E'olloming 
is a brief sa.nopsis of the more importsilt 
~ a l ~ e r s  -presented : 

Prof. A. B. Prescott gave results of experiments 
made under his direction, fixing the limits of recov-
ery of certain poisons ~vlieil mixed with organic mat- 
ter, such as meat anll b ~ e a d .  

Prof. W. A. Noyes read a paper on para-nitro-
benzoic sulph~uiide. This body belongs to the class 
of sulph~uiides, the first repreie~ltative of which was 
discovered by Fhhlb~1.g. The new substance is 
remarkable, in that  it retains the ililide grouping 
peculiar to the sulpliunides in its salts. This nitro- 
snlphunide is intensely bitter, while henzoic sulplln- 
nide is probably the 5 3  eetest substallce lrnomn. 

Dr. H. 1'. Wlley presented a nlethod of estimating 
lactic and acetic acicls in sour milk or konmiss. The 
caseine is precipitated by adding an equal volume of 
strong alcohol to the millr. After filtering, the acid 
is determined in the filtrate, using plienyl-phthalein 
as iudicator. The same author spoke of the composi- 
tion of kourniss made from cow's milk. The analyses 
show a lower percentage of alcohol and lactic acid, 
and a higher one of milk-sugar and fat, than are found 
in Earopean samples, whether rnade from cow or 
mare's milk. The aclulteration of honey was also 
discussed by Dr. Wiley. The honeys of commerce 
are fo~u ld  to be largely adulterated. The substances 
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most used for this purpose are, starch-sugar sirup 
(glucose), cane-sugar, and inverted cane-sugar. Xe-
sults of numerous analyses made at  the department 
of agricnllure mere given, and a conlparison of Aruer- 
ican honeys inade with those of Enrope. 

Xessrs. 11. IFT.Wiley and F. T. Broadbelit described 
a new niethocl of estiinating water in glucose, honeys, 
etc. Sainples are dissolved in alcohol rnised with :L 

weighed portion of sand, and dried. After cooling 
to 70° C, they are saturated with absolute alcohol, and 
dried again to constant weight. 

RIessrs. E. IT.  Cowles, A. 11. Cowles, ant1 (:. F. 
JIabery, presented an important and inlerestil~g paper 
on a new electric fomace, ancl a i n n ~ i n ~ n n  alloys made 
in it. The furnace is of fire-clay. The mass to he 
acted on is rrlixed intimately with finely-pomdered 
gas-carbon, and is placed in the brealr between the 
two electrodes, rshich are inserted in tlle two ends of 
the furnace, and connected will1 a pomerfnl dyl~anio- 
electric niacl~ine. The Inass to be reduced is snr-
rounded ~ v i t h  coarsely pulverized charcoal, to l~revent 
the heat produced from attacking the fire-clay fur- 
nace. The t emp~rs tu re  of tile furnace is high enough 
to produce an  alloy of copper and a l u n ~ i n u ~ n ,  rvllen 
the almnirium is present in the state of oside, or even 
of silicate. Tlle alunlinum alloys produccd by this 
rnethod cost riiuch less than rnhell made in tile old 
way. The five per cent aluminum alloy is a close ap- 
proximation in color to IS carat gold, and does not 
readily tarnish. I ts  tensile strength, in the form of 
castings, is equivalent to a strain of 68,000 lhs, to the 
square inch. An alloy coritaining two or three per cent 
aluminum is stronger than brass, possesses great 
permanency of color, ancl would ~nalre an  excellent 
substitute for that metal. The effect of silicon in 
the small portions, upon copper, is to greatly increase 
its tensile strength; and copper ancl silicon alloys are 
made easily in the furnace. When more tha11 five per 
cent of silicon is present, the product is extremely 
brittle. Alloys of copper and boron have also been 
macle. IZoron seelns to act upon copper as carbon 
does on iron. A small percentage of boron in copper 
increases its tensile strength to 50,000 or 60,000 lbs. 
per square inch, without diminishing to any great 
extent its conductivity. Alnniinutn seems to increase 
very consiclerably the strength of nletals ~ ~ i t l l  wllicli 
it is alloyed. An alloy of copper, nickel, and zinc, 
containing a small percentage of alun~inurn, has been 
namecl 'Hercules metal,' and withstood a strain of 
105,000 lbs, to the square inch. The slrength of com- 
nlon brass is iloahled hy t,he adilition of two to three 
per cent of alunlimlni. Alloys of a luminu~n and iron 
are obtained, without difficulty, in tlie furnace. One 
product was analyzed containing forty per cent of 
aluminum. 

A cheniical study of Yucca angustifolia was pre- 
sented by Miss Helen C. D. Abhott. Besides many 
of thc usual constituents found in plants, the follow- 
ing were detected : manganese in tlie ash, four fixed 
oils, a new resin wliicll it is proposed to name yuccal, 
another new resin which i t  is proposed to name 
pyrophaeal, a reel crystalline coloring matter, a new 
gum, four crystalline conipounds, and saponin. I n  


