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become a Inaster of any tracle which he  might after- 
wards choose. Such is not the case at present. From 
the censns of ISSO it appears that out of every thou- 
sand persons engaged in gainful occupation, three 
hundred arid twelve mere cla~sed as comnlon labor- 
ers. This proportion was doubtless increased be-
tween 1580 and 1882 by immigrat~on, and it is this 
class which suffered from dilninished railroad-build- 
irlg during the last three years. The true remedy can 
only exist in the developnlellt of versatility a l ~ d  man-
ual dexterity, and of capacity on the part of tlle 
poorest child in the comlllunity to take advantage of 
all opportl~nities which may offer. 

With respect to the applicatio~ls of science, crude 
as they are in respect to agriculturtc, they assure an  
abundance for any increased population during the 
present cel~tary.  With respect to the mechailisrn of 
distribution, the cost has been reduced so that there 
is little margin for further saving. I n  the corlvcrsion 
of crude materials into forms ready for consumption, 
the field for improven~ent is still a. broacl one. I n  
mholesale traffic, as well as in retail distribution, of 
perishable con~modities, there is a waste; and in the 
science of consumption, almost no progress has been 
made. 

Again recalling, I~owever, that to conimoii laborers 
their food constitutes sixty per cent of the cost of 
life, it will be obvious, that, if we can show them h o ~ v  
to maintain themselves in full vigor at  the cost of 
thirty or forty per cent of their ordinary income, we 
shall have done good service. Prof. W. 0, Atwater 
of Middletomn, Conn., has preparecl a lumber of 
tables, in one of mhicl~ it is sho~vn, that, if we buy 
protein in a sirloin of beef at  twenty-five cents a 
pound, we pay one dollar a 1)onnd for i t ;  whereas, if 
nre seek for protein iri oatlrieal or cornmeal, rve pay 
twelve to fourteen cents for it. Nr. Atlrillson praised 
for their cheapness the Yankee dishes of fried fish- 
balls, and pork and beans; a l ~ d  also the ~veeldy ration 
of the soutlier~i negro, -. a peck of meal, and three and 
a half pourids of bacon ; which, probably, supplies 
the cheapest subsisterlce kilomii. The rice of the 
east may cost less in money, l ~ u t  is deficient ill the 
iiutrieilts necessary for full vigor. 

While the American could live cheaply oil oatmeal, 
or pork and beans, get he would not ~villingly do so, 
but would mish for meat; anci it is to the clieapening 
of the cost of meat, rather than to the reduction of 
its consumption, that there is need of attention. Mr. 
Atlrir~sorl referred to the partially abandoned lands 
of the New-Ei~glanil States, as probably capabIe of 
producing, if properly fertilized, beef at  a cheaper 
rate than is now done by cruder methocis in Texas, 
adding the cost of trarisportation to this marlret. 

Mr. Atliinso~i based his scheme upon the claim of 
Mr. Farrish Furma11 of Georgia, that  he  is able to 
raise two and a half bales of cottoil to tlie acre on 
abandoned cotton Iaiicis when suitably fertilized with 
Stassfurt potash, and the phosphate roclcs of South 
Carolina. H e  would bring the cotton-seed meal to 
Massachusetts, there feeding it, anci thus convertiiig 
the milierals into 5e1,tilizing ele~nents to be used on 
the barren lands of New Erlglalid to raise Indian corn, 

which should he used as pitted fodder or elksilage for 
the cattle. If this proposition can be snstaiiietl, it 
may happen that mlien the popnlation of the United 
States of 1550 shall have doubled, an area of land no 
larger tllan that needed in lSSO will be required to 
sustain the people of that clay. 

At  the close of his address, Mr. A tk i~ i so~ i  presented 
a number of statistical tables shoving the cost of 
life of various classes of people, niostly operatives 
or mechanics, and sorne tables showing the cost of 
ruaiiltaillirig inmates of public institutions. The in- 
vestigation of the statistics does not increase Mr. 
Atkinson's fait , l~ in the I ~ T Y  of population proponnded 
by RSaltllus, or Ricardo's theory of rent, or the so-
called lam of dirninislied returns from land. 

I'IZOCEEDIATGS 01.' TI3E S E C T i O h r  OF 
L;CONOllIIC SCIEh7C'E A N D  STA1'ISil ' iCS. 

TIIIL opening paper in this section was by l l r .  Henry 
E. Alvord of Ilougllton Farm, STew Yorl;, npon the 
relative vaiues of humail foods, axid had especial inter- 
cst, as forrr~iiig in a degree a continuation of some of 
the iriterestirlg cor~sideratiolls contairled in Mr. Atkin- 
son's vice-presiclential acldress. The author's com-
parisons of different articles of human food were 
based upon their average clien~ical compositio~i alone, 
it being his belief that "we are so much in the dark 
011 the questions of the actual proportions of digesti- 
bility tljfferent f o r n ~ s  of food, that it is safer to 
drop this factor tliail to irlclnde it." 

Select , i~~gxs his basis of compa~,iso~lfor anir~lal 
food, averageox-beef (flesh free from bone) at sixteen 
cents per pourld, and for vegetable food, ,potatoes at  
orie cerit per pourrd, and rating animal fat  at twelve 
cents per pound, arid the carbohyclrates of vegetables 
:tt four ce l~ts  per poulici, he arrived a t  the following 
money values, per po~uid,  for the three classes of 
~intrients: -

J'rotejn. Fnt. C'arbobyiirates. 
.\nim;ll . . . . . . 72 cents I:! cc l~ t s  icents. 
Vegetable . . . . . 1 O  " ; "  4 "  

Based npon these valu;ttions, elaborate tables were 
presented, sho~ving the nutritive value expressed in 
money, of all importalit articles of Iluman food in 
con~parison with their cost. The ii~vestigatioi~ was 
undertaken ~ 4 t h  parlicular reference to the food 
value of dairy products, arid the results thats h o ~ ~ r  
shirn-millr, butter-mill<, and cheese, at  usual retail 
prices, fnrrlish a given amount of ~ lu t r ime l~ tIllore 
cheaply than any other articles 011 the list, being ap- 
proached in this respect only by fresh mackerel and 
dried cod-fish. &Iillc, on this scale, sells for about its 
nutritive value ; vhile butter costs two or three t i~nes  
its real food value, and often more. "What shall be 
said," coi~tirlued tlie speaker, "of domestic economy 
in America, where more butter and less cheese are 
consumed per capita than in ally other ilatioll in our 
zone? And ~ v h a t  of the government of some of our 
great cities, where boardsof healt11 absoluteIy prohibit 
tile sale of bkimmed millr, and actually destroy all 
that can he fourld 2 j 7  
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Of meats, pork aild mutton are the cheapest, ancl 
veal tlle dearest. Of fish, rl~aclrerel is cheapest. 
Eggs geiierally sell at  their full food value. Wheat-
flour, oat-meal, and beans are the cheapest forms of 
vegetable food. 

I n  the ensuing discussion, attention mas called by 
several spealiers, includir~g the author of the paper, 
to the fact that cherr~istry alone cannot measure the 
nutritive value of tlie food, and to the great impor- 
tance of those nervous and other influences ~ h i c l l  
play such an important part in riutrition. Yome very 
interesting statements mere also rilade by the presi- 
dent of tlie section, regarding the dietaries of the 
working-classes and their cost. 

S e x t  followed a paper by Dr. C. V. Riley, upon the 
probability of injury by locusts (grasshoppers) in the 
immediate future. h certain periodicity has un-
doubtedly been established in the visitatioils of these 
insects, a period of aboilt eleven yeam, on tile aver-
age, elapsing bet~veen the t in~es  of serious damage. 
At  present, cor~siderable apprehension exists, based 
upoil Bnomledge of somewhat serious injury by 
locusts, in California, Iioutana, and D:lliota. A 
large part of this tlatnage llas been done by local (non- 
rriigratory) s1)ecies; but the migratory species are also 
rather rlurnerous, ancl me are probably at the begin- 
ning of a period of increase:. To Tvhat extent this 
increase may go, depelicls consitlerably upon tlie cli- 
inat,ic co~iditions clnring tile present smnmer and 
autumn: but it is probable, tllat, even in the ulost un- 
favorable case, the damage \\.ill never reach the pro- 
portions mliich it did in 1873-77; for the adr-ance of 
civilization since that  tirne will preveilt the massing 
of the insects in such enormous bodies as v a s  then 
possible. 

This paper was followed by another, by tlie same 
author, upon a lien- iilelllotl of desti .ogi~~g locusts by 
the u3e of poiso11-bait composed of bran, sugar, ar- 
senic, and w;tter., n.11ich has been used successfully in 
California, and proillises to be valuable in some 
cases. 

The afternoon session ~v:ts o p e n ~ d  by a paper from 
Xr.  C. lleernelin, upon city government. After a 
lengthy historical review of the history of city gov- 
ernments, its failures and mistakes, the question 
of reineclies mas talien up. These must be chiefly 
sought in constitutional reform. Of special sugges- 
tions may be mentioned, the strengthening of the 
executive power, ai~cl its conlrnittal to one responsi- 
ble head; supervision of city expenditures by state 
authority; a state city council of from four to ten 
delegates froin each state, for consultation upon 
common interests; and reform in municipal taxation. 
I n  the discussion which followed, special stress was 
laid upon the fact, that  in a denlocracy good gov- 
ernment tlepends ultimately upon the individual 
citizen; and Mr. Reemelin's paper was criticised as 
leaning too much to~vards purely legislative reinedies. 

Following this, a paper was read by the president 
of the section, Mr. Edward Atkinson, upon insurance 
against loss by fire. I n  all systems of fire-insurance, 
the losses are paid frorn the premiums; that  is, by the 
assured. Consequeritly, Tvhile .at first eight i t  may 

not seem to be to tlie interest of the assured to take 
special precautions :gainst loss by fire, it really is so; 
since the greater the risk of loss, tlie greater the 
premium he must pay. The spealier described the 
worliings of an  insurance cornpany of which he is 
president, which aims to prevent loss by fire by a 
systein of inspection. The system is applicable only 
to large nlaiiufacturing and like establislln~e~lts 
where strict care aild rigid inspection are possible. 
Before insuring, the owner is required to conform 
to certain reqaire~nents regarding construction of 
buildings, provision of fire-apparatus, etc. After he 
is ii~surctl, regular periodic inspection by the esperts 
of the coi~~l);tiig is matle, arid any dangerous condi- 
tions nlnst be remedied. In case of persistent re-
fusal to comply wit11 tlle recomrnendatio~ls of the 
company, the policy is cancelled. About the asual 
rate of premium is charged; and the excess of pre-
~ n i u m s  over losses, ainounting to a considerable 
proportion, is returned to the policy-llolders. The 
iuterest upon the preminins p:~id in has iii'arlg paid 
the r lu~ning expenses of the compaiiy; a11r1 the sav-
ing in cost of ii~snrance cluring tlre Inst tllirlg gears, 
at five per cent coxnpor~litl interest, eqni~ls tlie total 
combustible value of the property insured. 

i i n  interesting disc~lssion follo~ved upon methods 
of construction of slow-l~nrning buildings, a~lcomatic 
appliances for estirlguisiiing fires, etc. 

The morning session of Aug. 29 was opened by an 
exercise illustrating anlethod of teaching elemeiltary 
science ill grammar scl~ools by Mrs. Ellen 1-1.Richards 
of Boston. The method is designed to lead children 
to observe and think for themselves, and was Tery 
succcssfully illustrated with a class of chiltlren from 
the Ann-Arbor schools 

Following this Jyas a paper on the present status 
anti future prospects of sillr-culture in the United 
States, by Dr. C. V. Riley. Sillr-culture has been 
practised in this country for half a century; but the 
industry is far from being established, tliese trials 
having only shown that  sillr call be raised over three- 
fourths of the Cnited States if there is a rllarliet for 
the cocoons. l i t  present this is largely Iacki~lg, all 
atteinpts to manufacture so-called 'mw ' (reeled) silk 
in this country having proved finallcia1 failures. The 
writer advocated a protective duty upo11 ' r a w 7  silk 
to encourage the production of cocoons in the United 
States. The raising of silk he  holds to be a11 indns- 
try best carried on as a domestic industry on a small 
scale, and as adapted especially for the many women 
and cllild~~eil who cannot readily find any other pro- 
ductive employment. The profits he estimates at  
$15 to $25 for the season for a fainily of three persons 
with cocoons at  81 per pound. 

I n  the discussion of the paper some of Dr. Riley's 
conclusioiis were questioned by Mr. Atkinson, who 
maintained that the establisllment of silk-culture in 
tlie United States is not desirable. There is no lack 
of employment for labor in the United States, as the 
high rate of Tvages shoms; and the fact that the mali- 
ing of reeled silk has been unprofitable, shows that 
capital can be better employed. Silk-culture is a 
handicraft simply, a11d has always been carried on by 
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the poorest and most inefficient peoples, who, as they 
rise in the scale, aba~ldon it, as is now coming to be 
the case in southern France. The argument, that we 
shall save the $20,000,000 which we now pay for im- 
ported silk, is fallacious. When we excha~lge articles 
produced by labor costing $1 per day for the silk of 
China or Japan raised by labor cos~ing five or ten 
cents per day, we galn and not lose. We cannot 
afford to do for ourselves v h a t  foreign paupers mill 
do for us cheaper. A pomer-loom for weaving silk 
has probably been invented in the United States; and 
when this is perfected, we niay buy raw silk, and 
manufacture it here at  a profit. 

The afternoon session was opened by a long and 
interesting paper by Gov. John W. IIoyt of Wyorn- 
ing, on the need of a systematic reor~anization of 
the executive departments of the goverrrment in the 
interest of science and of pnhlic economy. After 
de~cribingthe gr,ttlual growth of these departments, 
and pointing out forcibly the inany incongruities and 
disadvantages of their present orga~lization, and the 
need of a reorganization, the writer proceeded to 
describe his plan, vhich he supported with powerful 
arguments. I t  is in brief outline as follows: Flrst, 
the transfer of the burean of Irrdian affairs to the 
v a r  depaltmeut, and the separatiori from the interior 
department oT variour technical and scientific bureaus. 
Second, the separation from the treasury clepart- 
ment of similar bureaus not properly belonging 
to it. Third, the expansion of the department of 
agriculture into a real department of industry and 
commerce, presided over by a cabi~let officer. Fourth, 
the expa~lsion of the post-office department into a 
departmeilt of post-offices and telegraphs. Fifth, the 
erection of a department of science under a cabinet 
officer, to include the burean of edncation, the govern- 
ment-surveys, the signal-service, the naval obser-
vatory, the national museum, the library, a bureau 
of charities, the charge of government scientific eupe- 
ctitions, an advisory superintendence of public vorks, 
and, in short, all the scientific work of the govern- 
ment. 

An  interesting discussion followecl, tnrning largely 
upon the fnndamental points of the legal right of the 
government to undertake scientific work, and the 
desirability of its so doiug. 

The president of tlie section nes t  presented apaper 
entitled 'Competition and coiiperation synonymous 
terms,' in which he maintailled that the final result 
of competition is to better the rendition of thc laborer, 
and to improve the quality of the product. Like the 
forces of nature, it produces occasional great disasters, 
but produces its beneficent results qilently and un- 
noticed. The competition of laborer with laborer is 
occasional ; that of capital mith capital consta~lt, and 
to the advantage of labor. Since the beg~nning of 
this centnry, ~vorking-people have been receiving an  
increasing share of an increasing product. 

The day's sessloli was concluded by a paper by Xr .  
Charles W. Srniley upon some defects of our savings- 
bank system, and the need of postal savings banks in 
the United States, in which the vr i te r  presented the 
well-lrrionrn argume~its in favor of postal savings 

banks, some of nhich  Tere rather severely ha~ldled 
in the ensuing disc~~ssion. 

The short niorni~lg session on &Sonday mas occupied 
with a paper by Dr. G.W. Hubbard of Nashville, T~II I I . ,  
on vital statistics of the colored people of the sonth- 
ern states. The death-rate among the negroes in the 
cities and large ton7ns is much greater than arnong 
the whites; while, so far as the confessedly imperfect 
statistics show, the birth-rate is not greatly different. 
The writer instanced the three cities, Chattanooga, 
Memphls, and Nashville. I n  the latter, very care- 
fully kept stati~tics for tlie past ten yeaIs give an  an- 
nual death-rate per 1,000 of frotri 17 to 26 for tlre 
vhites,  and of from 27 to 50 for the blacks. The 
other two cities shoved nearly the same proportion. 
The birth-rate in Nashville, according to official sta- 
tistics, v a s  in the proportion of 1vhl te  to 2 colored in 
1881and 1882, as 1to  1in 1853, and as 1to a trifle over 
1ill 1864. These figures, homever, the author put but 
little confidence in. The causes of the greater mor- 
tality arnong the rlegroes the author clasrecl under 
the three head5 of ignorance, poverty and its attend- 
ant evils, arld race characteristics. IIe considers that  
the co~ldition of the negroes is gradnally in~proving 
in  the first two particulars. I n  regard to the pros- 
pects of an amalqamatiori betmeen ~vhites and blacks, 
atte~ltion was called to tile fact, that, In most of the 
southern states, intermarriage of the races is a crim- 
inal offence; and that  the proportion of illegitimate 
births of mixed pareritage is small arid decreasing. 

The afternoon session was opened by a paper from 
EIon. C. S. Hill, statistician of the U. S. department 
of state, upon the science of statistical analysis, 
g iv~ngsome account of the collection and publica- 
tion of statistics by nleans of the consular service of 
the United States, and emphasizing the ueed of the 
application of a scientific method to the interpreta- 
ti011 of statistics. This was followed by a paper upon 
social economy, by Dr. Johii Mnller, which closed 
the day's session. 

In  his paper npon the silver question, Mr. E.  
E. Elliott of Washington, D.C., after recounting 
briefly the history of silver money in the United 
States, and alluding to the danger which nt present 
menaces the finances of the country, proceeded to 
entunerate briefly the remedies, which were: lo,to 
coin no more legal-tender dollars, but only subsidiary 
coins; 2O, to increase the weight of these snbsidiary 
coins from 12.5 to 15 grams per half dollar, and to 
stamp each coin with its weight and fineness; 3O, 
to base all statements, weight of bars, bullion, etc., 
011 the metric system. An  interesting discussion fol- 
lowed, in which Professor William IIarlrness pointed 
out most clearly the great gravity of the problem, 
and commended the recent action of tlie New-1-orlr 
ba i~ks  in endeavoring to tide over the da~lger of the 
payment of silver by the U. S. treasury in its settle- 
melits through the Ne~r-Yorlr clearing-house. H e  
also alluded to the great temptation to counterfeiting 
whicli the present law offers, and stated that  it was 
pretty well ascertained that a considerable amount of 
it had been done. He closed with tlre statement that  
we had allowed o~~rse lves  to be lnadt: a cat's-paw to 
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relieve European nations, particularly Germany, of 
their excess of silver. 

The closing paper mas also by Professor Elliott, 
upon electric lighting, giving the results of an  ex- 
amination of the systenl in use in the Philadelphia 
post-office. Tlle system is the Weston; the incandes- 
cent lights enlploying a n  electro-motive force of 73.78 
volts, and tlie arc lights a current of 50.05 amphres. 
One effective horse-power of the engine was required 
for 13.25 incandescent lights, and for 1.43 arc lights. 
One horse-power on the incandescent circuit gave 
a light equal to 237 standard candles, and on the arc- 
light circuit of 1,077.3 candles. I n  remarking upon 
these results, a member called attention to the low 
electro-motive force employed, and pointed out that 
this largely increased the safety of the system as 
compared with others. 

NOTES ALVD NEWS.  

THE officers elected for the next meeting of the 
American association for the advancement of science, 
wliich will be held in Buffalo, commencing Aug. 18, 
1SS6, are : president, Prof. Edmard S. Morse of Salem, 
Mass. ; section A, mathematics and astronomy, vice- 
president, Prof. J. \Villard Gibbs of Yale College, 
Rew IIaven, Conn. ; secretary, Mr. S. C. Chandler, 
jun., of the Harvard observatory, Cambridge, Mass. ; 
B, physics, vice-~resident, Prof. C. F. Brackett of the 
~ o f l e g e  of el; Jersey, Princeton, N.J.  ; secretary, 
Prof. H. S. Carhart of the Norlh-western university, 
Evanston, Ill.; C,chemistry, vice-president, Dr. H. 
IT. Wiley of the department of agriculture, Washing- 
ton, D.C. ; secretary, Professor William NcMurtrie 
of tlie Illinois industrial university, Champaign, Ill. ; 
D,mechanical science and engineering, vice-presi- 
dent, Rlr. 0. Chanute of Kansas City, No. ; secretary, 
Mr. William Icelit of Jersey City, N.J. ;  E, geology 
and geography, vice-president, Prof. T. C. Chaniberlin 
of the U. S,geological survey, Beloit, Wis. ; secretary, 
Prof. E .  W. Claypole of Buchtel college, Akron, 0.; 
F,biology, vice-president, Dr. Henry P. Bowditch of 
tho Harvard medical school, Boston, RIass. ; secretary, 
Mr. J. C. Arthur of the N.Y. experiment station, 
Geneva, N.Y. ; IT,anthropology, vice-president, Rlr. 
Horatio Hale of Clir~ton, Ont. ; secretary, Rlr. A. TV. 
Butler of Broolrville, Ind.; I, economic science and 
statistics, vice-president, Mr. Josepli Curnmings of 
Evanston, Ill. ; secretary, Mr. H. E. Alvord of Hough- 
ton Farm, Rlountainville, N.Y. No nominations were 
made for section G,histology arld nlicroscopy, as it 
has been decided to nierge it in the biological section. 
The perinanent secretary is Mr. l?. TV. Patnam of the 
Peabody museurn, Cambridge, Mass. ; the general 
secretary, Prof. S. G. TYilliams of Cornell university, 
Ithaca, N.Y.; the assistant secretary, Prof. W. H. 
Pettee of the University of Michigan, Ann Arbor; 
and the treasurer, Mr. TViliiam Lilly of Rlauch Chunk, 
I'enn. 
-The Gerinans hold the fifty-eighth meeting of 

their association of natnralists and physicists tliis 
gear at, Stlassburg, Sept. 17-23. 

-The Anthropological congress, which is shortly 
to be held at  Rome, will have a curious feature 
in a collection of 700 slrulls of criminals, num-
bered and classified. To these, says Nuture ,  mill 
be added the photographs of 3,000, and the brains 
of more than 150 conricts; thousands of autographs, 
poems, sl~etches, and special instroments, the worlr 
of criminals; a n  album coritaining a record of 700 
observations, physical and moral, on 500 criminals, 
arid or1 300 ordinary men. There n ill also be graphic 
maps of cr in~e in Europe, with reference to meteor- 
ology, food, institutions, suicide, etc.; tables of the 
stature of criminals in relatioil to the length of the 
arms, and of crime in  towns compared to that in 
the  country. Mr. Bertillon will exhibit the glaphic 
curves of 28,000 vecidicistes examined in tmelve parts 
of the body, and the practical results obtained. Pho-
tographs of Russian political and other criminals, 
especially of those from Aloscom, and wax masks of 
a large number of celebrated criminals, mill also be 
exhibited. All the notabilities in the science of crirn- 
ilia1 anthropology mill take part in the conqress. 

-On the 28th of April, 1884, durins a very severe 
thunder-storm, the n ~ o n u ~ n e n t  the first duke of of 
S u t h e r l a ~ ~ dat Lilleshall, Shropshire, Eng., was struclr 
and badly injured by lightning. AIr. C. C. Walker, 
who was near by during the storm, made a careful 
study of the monumerit ancl its suiroundiiigs, the re- 
sults of which are published in the Q u n r t e ~ l ~joz~rnal 
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of  tile Ro?/nl ?~zeteoroloqicnl society (January, 1885). 
The monument stands two hnridred feet above the 
surrou~lding country, and is built of saridstorie in 
the form of an  obelisk. In  1839, six years after its 
erection, it was so severely damaged by l ight r~i~ig  
that i t  had to be talren down and rehuilt. The 
builder, ignorant of electrical science, fixed on the 
top, as tlie apex of the shaft, a pyramid of glass eight 
inches square at  the base, and also inserted pieces of 
plate-glass six illches wide and thirty inches i n  length, 
ill grooves cut iri the sides of the sliaft. thinl~ing, 110 


