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ELEVATION OF THE ELASTIC LI.iT BY STRESS. 

The SCIENTIFIC AMERICAN first publiBhed,on page 336,vol­
ume XXIX. the novel and unexpected discovery by Professor 
Thurston of the "Elevation of the ElaBtic Limit by Stre8B," 
as the discoverer has since called it, which was communica­
ted to the American Society of Civil EngineerB, in a note 
published in the transactions of the Society for November, 
1873. 

The Journal oj the Franklin In8titute, in the lut month'B 
issue, contains an interesting statement of the re8ultB of ex· 
periments made Bubsequently by Commander BeardBlee, 
United Slahs Navy, at the Washington navy yard, inde· 
pendently and by a different form of apparatus, which led to 
the re-discovery of the Bame important fact. The editor of 
the Journal presentB the paper aB furnishing" mOBt con�u· 
sive confirmation of the diBcovery of Professor Thurston." 

In theBe experiments of Commander Beardslee, the iron 
was generally of poor quality, the tests were made by ten· 
lIile strain, and the results were recorded from observation 
instead of by automatic registry, aU of which circumBtances 
differ from thoBe of the earlier reBearcheB, and the confirma' 
tion which iB given of the phenomenon referred to iB thus 
rendered the more concluBive. Samples were taken in pairs 
and Bubjected to a Btrain which exceeded the elastic limit. 
One WIIS removed from the machine and laid aBide; the com· 
panion specimen was left under the loa 1 in the teBting ma­
chine. In the former cale, four testB gave an average in­
crease, in I!ixteen hourB, of 10'00 per cent. The latter meth­
od, with I!ix Bpecimens, gave an average of 11'30 per cent, 
or, lening ont one exceptional result, 12'20 per cent. TheBe 
Bpecimens were of, square inch 8ection. With smaller 
pieces of 1 square inch section. the same treatment gave, 
by the two method', 8'20 and 13'40 per cent, reBpectively. 

The (at first sigh:) very singular fact, that an increaBe of 
resistancejlhould be developed when the specimen iB taken 
out of the machine after giving a set, iB, we preBume, readily 
explained by the fact that the Bet, produced by the refusal 
of Bome of the particleB to return to their original pOBitions, 
holds other groups of particleB Beparated, and, aB explained 
by the discoverer, allowB a flow to take place, relieving in· 
ternal strain, and permitting nearly all portionB of the piece 
to act together in resiBting external force. The Bet thuB 
holds the piece under strain Bomewhat aB does the ma­
ehine. 

The subject loses neither interest nor importance by in· 
vestigation, and we shall hope to learn more of itB practical 
bearings. We have already given much of our Bpace to the 
diecussion of these new facts relating to the strength of ma­
terials, aDd shall from time to time endeavor to present our 
readers with the lateBt reBults of reBearch in thiB field. Tbere 
is no subject which iB of more direct importance to every 
mechanic aud engineer than that of the strength of the ma' 
terials upon which he is compelled to rely in all hiB co.­
IItructioJlI. 

There are many factB Btill unknown to the public, or to 
the engineering profesBion even, and of which no knowledge 
can be gained by reference to books. For example, one of 
these is the resistance of iron to' compreBBion at different 
temperatures. 

Many of our readers can undoubtedly furniBh facts of in­
terest and importance; and we hope that thoBe who find 
themBelveB in posBeBBion of such facts, which have evidently 
escaped the observation of acknowledged authoritieB, will 
aBBiBt their brother workmen by Bending them to UB for pub· 
lication. 

human mind expandB, or, aB the Baying iB, the "world grows 
wiBer," it iB reserved for phYBical culture to keep pace with 
BUch mental growth: is a Bubject for Bpeculation, which, in 
view of the doetrineB of evolution and the constant approach 
of organic BpecieB toward more perfect individualism, iB by 
no meanB devoid of preBent intereBt. 

We have diBcuBsed at Bome length the queBtion of the use 
of the left band, and we have pointed out that, by a miBtaken 
notion, children are taught to discard the UBA of the memo 
ber, and hence to lOBe balf the powerB which Nature intended 
they Bhould bave when �be formed the body aB it is. We 

THE GEOLOGIC;L
'
:uiVEY OF JAPAN. 

bave alBo Bugge�ted that, BO far from restraining the infant 
We have received from our countryman, Mr. �. S. from using itB left hand, itB tendency to employ both 

Lyman, who waB appointed, by the government of J�an, memberB indiscriminately sbould be encouraged. Now. we 
Director of the Survey, a preliminary report containing propose to advance a Btep further, and to ask: why should not 
�ome of the resultB of the firBt season'B work in Yesso. a child be taught to utilize both handB at once, and at differ· 

It iB a pamphlet of 46 pages, excellent in typography and ent occupationB. The idea may seem somewhat chimerical 
appearance, published and printed in English by the Kai- at firBt. but it iB not without tbe boundB of p(1ssibility. The 
takushi at Tokei. The work, according to the instructionB reader has doubtlesB Been jugglers who, in performing their 
of the Hon. K. Kuroda, Jikuwan of the Kaitakushi. was con. dexterous tricks, become so expert tbat, without any appa-

rent difficulty, they clln keep balf a dozen knives or balls fined to the four Bouthwesternmo�t pTovinces, Oshima, 
SbiribetB, Ibul'i, and Ishcari, about one third of the iBland. constantly in the air or in each hand. The falling and ris· 

ing of these objectB are not uniform, and hence to all in­A number of fosBils were collected at several places, but 
they were too few to justify the employment,at least for the tentB the performer accomplishes a totally different le�ult 

t f 1 ·  al t I . t with each member. In eilDilar manner great pianists-Ru. preBen , 0 a orelgn p re�n 0 ogls . BeBideB Mr. H. S. b' t '  . 'k' Munroe an American ProfesBor Lyman was aSBiBted by InB em 1B a very Btrl 109 example in point-use Either 
eleven �atives. They 'are not only the first Japanese but the. �and u�on the .keYB with equal de.xterity and .both together, 
first 'Asiatics to undertake the Btudyand practice of geology . m playmg mUBlC of tremendouB difficulty which requires a 

d al'h h th- tr . 1 f t' I '  t . I d' h ' power of perception and a control of the muscles of each in. an . oug e &In ng 0 na Ive geo ogls B m n Ill. aB d"d I fi h' h '  . 

b�en begun nearly at the �ame timl', Professor Lyman trusts IVI. ua. nger W .IC IS Blmply wonderful. Again, an or· 
that the Japanese will continue to take the lead and that gaOlst, m performmg upon a grand inBtrument, haB Beveral 
Japan will become in a few years independent �f foreign things to think of at once: both hands on the keyboard, both 
countries in this direction. feet on the p�dals, with stopa on either side. couplers and the 

In determining the importance of the points to be more separate deVices for crescendo and other accidental effects 
carefully Burveyed, regard waB had chiefiy to their mining are. to be looked after. Here are four members of the body 
value and many places were viBited where valuable mlneralB actmg different parts at the Bame time. 
had �en supposed to exiBt but waere they proved to be We could multiply instances of this kind with little trou· 
deficient either in q�tity 0; quality. ble, all going to show that, even when advanced in life, it iB 

Along the principal and many of the BmAller rivers are posBible to educate a certain set or even sets of muscles to 
rich alluvial plaine which would be admirable farming perform hitherto unnatural work. Cases there are where 
Bites were it not for'the lack of roadB at the present time. me�. on being disabled in the arms, have had re�ourBe to 
The 'soil indeed BeemB to be very good even on the uplanda then toe8, and used those members for writing and even 
and SUpportB a rich growth of wild �lantl. . The chief n:: handling toolB. We have visited the studio of quite a cele· 
ception is in the neighborhood of Tarumai volcano whicb brated French artiBt whose exquisite paintingB were entirely 
so recently as the firBt of March 1867 was in acti:e erup. produced with bruBheB handled in the above manner. But 
tion' and where for many mil;,.'arou�d even the low plains while an individual member, or even the body, may be edu­
by the seashore have been so covered �th pumice as very cated to perform feats apparently ImpOBBibll', it requires a 
much to leBBen their fertility Yet even here a rich black higher order of training to compel the memberB to perform 
Boil in lome places eix feet' thick exiBts at the depth of different operations at once-a training, we think, only to be 
onl; about a loot below t.he . Burf:ce of the ground. The fully imparted in beginning at the earliest years, but still 
volcanoeB that 8till have active Bulphur vapors Beemlil to be fully posBlble. With our dual brains. the right lobe is now 
mostly along the shores of Volcano Bay and the adjoining the mOBt developed, and with it the dexter side of the body.. 
coast BesideB these th'lre are many IDore that seem to havtl Let means be taken to develop the left side equally, and the 
10llgbeen quite extin�t The highest most symmetrical and body is symmetrical in itB powerB. Each side, governed by 
beautiful of them all, is ShiribetB M�untain, perhapB 6,000 both brains, will be capable of work for which now, when 
feet high above the sea, and almost a regular cone. The �ntrolled by, say, three quarters of the 1>rain power, it iB 
useful minerals of chiet importance in the field gone over m�equa�. . 
are: Coal, iron Band,sulphur,limeBtone,gold,and rock tar and e nee not pomt out. the adva�tage� to a per�on who 
mineral springB' and traces of Bil ver lead zinc manganese can thuB UBe both handB In connectIOn With the bram. We 
and copper. ' , " , have known an artist who could draw two different pictures 

The Kayanoma coal field covers abJut halt a IIquare mUe, at once; and In a former artiell', we alluded to a very eml­
and bas Bix workable coal bedB from three to eight feet in nent. profeBBor of natllr�l hiBtory who, whil� watching a 
thickneBs. The coal is what is IItrictly called brown coal, BPe.mmen

l 
throu�h the mlcroBcope, ske�ches With one hand 

probably of tertiary age, though closely reBembling bitumin. �hlle wr ting With the other. �ow, If a perso.n a�vanced 
ous coal in itB appearance and in many of its qualitieB. Of In life can become BO e lucated, how �uc� easier It wo

.
ul� 

iron,the whole amount of pure ore in the principal workable be to impreBs the same on the �lastIc mmd .of a chlld. 
depoBitB iB perbaps 125.500 t.uns, contaiJling 91,000 t.unll of ?nce taught, the perBon could wr�te upon two dlff.erent sub­
iron. Only 5,500 tuns of the ore (containing 4,000 tunB of Jec�B at once, could make two copies at the same tlm�, could 
iron) are of the easily Bmelted kind. The sulphur ooours wnte up two setB of . books, could �ake stenograpblc noteB 
mostly within the craterB of now inactive volcanoes. Hot and �rlte .them ou� In long hall� slmultane?usly, and p�r­
Bulph\lr fumes riBe through Bmall creviceB and depoBit yellow form m brief a variety of operatIOns productive of lucrative 
sulpbur on the cold Burface of the ground, fOn:Iing a cruBt results.. Moreov�r. he �ould do each und�r8tan�ingly. an� 
more or leBs impure, with a mixture of partlally decompoBed not Be�l.automatlcally wlth

.?
ne hand . . Nl

,�
e ten.hs of ordl­

rocks. The Bhape of such depoBits iB extremely irlegular n�ry pla�istB �ho have to lear.n a p�ece play tbe treble 
and often inacceBBible in many partB; so that the precise ex' With theIr brams 'Lad the bus With theu muscles. The left 
tent can hardly be measured except very roughly. The band learnB certain fixed skips and jumps by practice, and 
whole quantity of sulphur to be got from the placeB thus far performs them automatically at certain times, while the right 
visited is poasibly five hundred tunB. The gold occurB in hand carrieB the expression as weil lIS t�e air of the compo­
the ferm of Bmall grains and IIcales ill alluvial gravel. No sition, and iB much more directly under the control of the 
gold-bearing quartz has been discovered. The amount of performer. 
gold in all the fields surveyed would leem to be leBs than We began by Bpeaking of a pOBsible future of the race. 
two millions and a half of dollars. and in none of them to IB it then improbable that at some time man may have 
bfI abundant enough to give much encouragement to work. every faculty educated to itB utmost, and thuB become raiBed 
ing. The oil iB all black. and 10 very thick aB to deBerve to a creature mentally and physically infinitely the Bu,)erior 
better the name :of tar; moreover it has not as yet been of Buch aB we now are, aB much beyond us aB we are b"yond 
found in noteworthy amount. Mineral spring .. are abundant; the monkey? TraitB developed in .he parent may be trans· 
and of the twenty· one which were examined, thirteen were mitted to the child and. there. intensified, . and thus an ap· 
sulphur sp�s with temperature from coldness up to boil. pro�ch to hu�an perfe�tlOn ultimately attamed. But mean­
ing; six iron Bprings, from 27' to 91'; one cold Bpring, with while. who IS t? begm? To w�om among the scores of 
copperM; and two nearly pure Bprings, 30' and 50' hot. t�ouBandB who Will peruse the�e I�nes-who may p.erchan�e 

Though scanty, these details are lufficient to interest us in give th�m � second t�oug�t-will It occur that t�e Idea may 
the future development of Japan, and it cannot be long be. be carried mto pr�ctlce With the very. yellow.h&l:ed young­
fore representatives of our commerce will follow where ster, perhapB at thiS moment clambermg upon hlB knee? 
those who have represented our Science have &lre �a ed the 

THE NEW THEO:a;' '�� eQUANTIVALE.NCE. way. 
e ' •• e A.. · L. The theory of qualltivalence, by which the modern chem-

THE INCREASED USES OJ' THE .E.BERS.· iBtry differB so radically from the Bcience laid down in the 
We doubt it the human body haa ever in any instanle a old text books, thus far UIiIed and Btill taught in most of our 

tamed the acme of itl poaaible development; and by this we Bcientific institutionB, -iB based on cloBe comparisons concern­
mean that while certain sets of muscles or organs have, in ing the nature of diverB chemical combinationB; and these 
individual C&Bes, become subjected to the will so al to per- have taught that each elementary atom posBesseB a certain 
form featB impooible lave through education, we do not be- definite number of bondB, by which alone it can combine 
lieve that the being ever lived who could conirolevery mem- with other atomB. 
ber so as to cause it to operate to the extent til its capabili- There are two material conceptions by which we may as­
ties. Whether in future -.es such a C8Ddltloll will mark a list our imagination to realize this abBtract idea: One is to 
hia'her ltare ill. the d.",lopmeD.t of tile rue: whetller ,M Ul� imarID.e the bo.da al beou attached to the 6tOIM, by whicla, 
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the combinations are held together, so that, for instance, the 
hydrogen has one hook. oxygen two. nitrogen three, carbon 
four, phosphorus five, manganese six, etc. A combination 
of two or more atoms is called a molecule; and in the mole­
cule of a compound, every atomic hook is attached to an­
other hook, either of another atom or of itself. The other 
material conception realizing this idea is that of regarding 
these atomic bonds as poles of a magnet, with the difterenca 
that, unlike a magnet, which has only two poles, the differ­
ent elementary atoms possess one, two, three, four, or more 
attracting poles, by which they have the capacity of uniting 
othEr atoms to themselves, so forming the compound mole­
cule, having totally different propertlel! from the com­
ponent atoms: 80 difterent, indeed, that every chemical 
compound is to all intents and purposes a body totally dif­
ferent from the elements of which it is made up. 

of nitro-glycerin. consisting of 20 atoms, C3 H5 N3 °9, can­
not be larger than the twenty-five milliomh part of an inch, 
we are now almost as positive about the internal structure, 
pobition, and arrangement of its atoms as we are of the struc­
ture, position, and arrangement of the bodies in our plane­
tary system. 

bles, fruits, egp, and poultry to the market, and live them­
selves upon lIalt pork, pies, and saleratus bread. The reo 
suIt is dyspepsia and a train of kindred disease I. It is im· 
portant that good cooking should be cultivated. It is ac�u· 
ally easier to cook well than badly, provided the work is not 
done in a hurry. In the bad cookery, the overwork is again 
traceable, and it is the very pressure of labor which causes 
the preparation of the food to be done in any way so long 
as the materials are rendered eatable. A pork diet is not 
healthy. The meat is slow of digestion; it contains an excess 
of fat; it may, if impropfirly cooked, produce trichiniasis and 
tapeworm, and it increases the liability to consumption and 
scrofula. Farmers should live on plenty of fresh meat, use 
lesll tea, avoid frying as a means of preparation, eschew pies 
and cake in excess, and provide for their own tables an abun· 
dance of vegetables and fruits, with wholesome, well kneaded, 
yeast bread. Chemists have agreed to distinguish the elementary sub­

stances (by their capacities for combining with one, two, 
three, four, five, six, or more atoms of other elements) as uni­
valent, bivalent, trivalent, quadrivalent, quinquivalent, sex' 
ivalent, etc., or otherwise as monads, diads, triads, tetrads, 
pentads, hexads, etc .• and to accept a modification of the ex· 
isting chemical symbols by representing the bonds, hooks, or 
poles, by as many dashes. After this idea, the univalent 
elementary atoms are written with one dash, in front, over, 
or under the eymbol, thus: H-, CI-, F -, K-, N&-, Ag-, 
meaning that hydrogen, chlorine, fluorine, potaseium, sodium 
and silver, are univalent; in other words that, when each is 
combined wilh a single atom of another element, its chem­
ical affinities will be satisfied. The bivalent atoms are Writ. 
ten thus: -0-, -S-, -Ca-, -Mg-,-Hg-, -Zn-; or 
0=, S=, Ca=, Mg=, Hg=, Zn=, meaning that oxy­
gen, sulphur, calcium, magnesium, mercury, and zinc are 
bivalent, and thus will combine with two univalent 
atoms, or one biva.lent atom. So oxygen will wmbine with 
two hydrogen atoms to form water. This is expressed in the 
ordinary way b;r-H.O, bnt after the new method by H-O-H, 
indicating how the oxygen atom has two bonds, while each 
hydrogen atom is only attached by one bond. On the other 
hand, one atom of oxygen will combine with one of zinc, 
thus: Zn=O, both being bivalent, having two bonds, and 
in the same manner one atom of bydrogen will combine with 
only one of chlorine, thus: H-CI, both being univalent, 

The theory that heat is a mere mode of motion, residing in 
the molecules or atoms of bodies, may be considered to be 
as firmly established as any in the field of Science; and the 
theories that rise and descent of temperature are nothing 
but increase and decrease of this molecular motion, and that 
the absolute zero point of temperature, that of 4600 below 
the zero of Fahrenheit, corresponds with absolute molecular 
re�t, are necessary consequences of this theory. Every sub­
stance must be composed of moving molecules, of which the 
atoms themselves are in constant motion; every complex 
molecule therefore resembles a planetary system, not only in 
the arrangement of its different members, but even in the 
motion of its atoms, which is rotary as well as progressive. 
It is, indeed, a grand idea that the same force which, on the 
infinitesimally small scale is called chemical affinity, and 
holds the difterent constituent atoms of matter in well bal­
anced and unalterable groups, so securing the stability of 
compounds, prevails also throughout the immense distances 
of the heavenly bodie�, wherein we call it gravitation, which 
secures the stability of the systems of worlds which make up 
constellations and galaxies. 

As a rule, it is said, farm houses are very badly located, 
worse so than city residences. Farmers should comprehend 
the necessity of choosing a dry and airy locality, and the 
dangell resulting from living on damp soil or in a low, shut· 
in situation. Where the house is placed low, house draina 
are sluggish and imperfect, and fogs are frequent; when shut 
in by higher ground, the air is stagnant, and the effluvia trom 
the house and outbuildings are not blown away. Too many 
trees conduce to dampness and shut out the sunlight. 

Uncleanliness of surroundings is a prolific cause of disease. 
------------4.� •• � ••• __________ __ 

FARMERS' HEALTH. 

Typhoid fever and summer bowel diseases abound in the 
vicinhy of putrescent animal matters, which poison both air 
and waters. Faulty drains and neglected privies are the 
most dangerous, while foul cellars and barnyards are also 
deleterious. No farmhouse should be without a commodi-

The State Board of Health of Massachusetts are doing ad­
mirable work. Their fourth annual rep. rt, published last 
year, was a model volume of its kind, and copious reproduc. 
tions from its pages found place in our columns. Its succes-

ous covered cesppool several rods from the house, on lowel' 

Among the principal trivalent atoms, we will mention 
nitrogen. phosphorus,. arsenic, antimony, boron, and gold, 
and their symbols may be written: 

I I I I I I 
-N-, -P-, -As-, -Sb--, -B--, -Au-; or -N =, 

-P=, =As-, Sb-, --B, -Au-. 
I 

In each of thestl elements, every atom will combine with 
three of hydrogen, chlorine, or three other univalent atoms, 
or one bivalent and one univalent, or one trivalent atom. 

For instance:H-N-H or CI-N=O, or Au--cP. -H, 
Finally we will mention a few quadrivalent substances: 

Carbon, silicon, tin, platinum, of which the atoms are re­
presented thus: =C=, =Si=, =Sn=, =Pt=,or, 

I I I I 
-0--, -bi-, -Ein-, -1't-; 

I I I I 
and the quadrivalent elements will combine with four 
univalent or two bivalent atoms. or with one trivalent and 
one univalent; so we have the combinations C H4, CO. and 
Sn Si, expressed thus: 

H- -H ° C d S-
H- C -H' = =0, an n---:Si. 

It is ellpecially in the organic compounds, in which carbon 
plays the most essential part (in fact so much that this ele­
ment has bEen called the great organizer), that the law of 
quantivalence finds the most extensive application. It ought 
to be stated here that this quanti valence of the atoms is not 
tota:ly invariable; but it is remarkable that, if variations 
take place, they are according to a law which allowlI a quad­
rivalent atom to become bivalent or sexivalent, so that 
a quantivalence expressed by an even number will always 
be even, and one expressed by an odd number will always 
be odd. Atoms of the fint clUB are called artiads, of the 
the second (with odd numbel'JlJ, perillsads; and thi8 claslifica­
tion appears to rest on a fundamental law. 

This is a short explanation of the fact that a definite 
quantivalence of the atomll of each elementary substance i. 
one of its most important inherent properties; and it is 
therefore the most distinctive feature in which the new 
school differs from the old. It is the chief cause of the re­
cent revolution in chemical science. The old fashioned 
authors and teachers did not question how t1e elementary 
substances were united in a compound; but now it is con­
sidered of the utmost importance to investigate and deter­
mine the exact manner in which the atomll are united in 
order to build a molecular structure. It has long since been 
suspected that the quality of a chemical compound depends 
as much. on the manner of structure of its molecules trom 
the atoms as in the nature of the atoms themselves; and 
now it hall been proved that a compound may be totally 
changed by simply changing the relative position of the 
atoms in regard 110 the nucleus of the molecule, which itself 
may change without any alteration in the number or qual­
ity of the individual atoms. 

It ought to be con.idered that the above is not merely the 
expression of an hypothesi�, but is the result of actual expe­
riment. Not a shade of doubt clings to it, notWithstanding 
that the actual view of the atoms conl!tituting a molecule il 
far beyond the range of the most powerful microscope. 
N ..... rth.l_. altlleq.b. it h .. been l'rond thai the meleul. 

ground, if possible, and connected with the kitchtn sink by 
sor, now before us, is every whit as valuable. It is not a dry a well constructed covered drain. In default of a brick cess­
mass of undigested statistics, nor II. bundle of official plati-
tudes which nobody understands and no one takes the trou. 

pool, an inverted hogshead will do, if the soil be porous, but 

ble to read; but a series of papers, plain, practical, and full 
a barrel never; it is too small to be of any U':le. The drain 
should then be kept free, so that the c('sspool can be EO used 

of common sense on sanitary questions which are of the that not a drop of dishwater, slops, or any kitchen refuae 
nearest importance to every one. We commend the work as whatever shall find its way out upon the surface of the 
exemplifying what a report addressed to the people should ground from the back door or window. Everything should 
be; and it seem8 to us that an immense amount of good 
would be done if the general government, among the tuns of 

go into the cesspool, except what the pigs can consume, and 
the back of the house should rival the front in cleanliness 

documents supplied to ou r repre8entatives for distribution to 
their constituents, would provide similar volumes on similar 

and tidiness. Privies should be thoroughly disinfected by 

subiects, and compiled in a similar manner. 
the combined use of earth and copperas. The latter can be 

Some papers in the book before us, we have alreadv embo. 
bought for from two to five cents a pound, and it should be 

died in articles on theEe topics. At the present tim� we de 
kept constantly on hand. The place should be perfectly in-
odorous, otherwise the d.isinfection is not accomplished. In 

sire to direct attention to the very important subject of the 
sanitary condition of farmers, who, though popularly con- winter the earth closet IIhould be used indoor�,and the wute 

sidered the healthiest people in the world, have, it appeall, will be found" most valuable audition to the compost heap. 

yet something to learn tending towar<1 their improvement 
B&ddrlnking water is another cause of sickness. As a rulf, 

a well receives drainage from a lIuperficial area, whose dia­
and to the prevention of dangers incidental to their callillg. 

The basis of the views presented is the opinions of the meter is from one to three times the depth of the �ell, vary-

country doctors all over Massachusetts, and no bt:tter foun-
ing with tile character olthe loll. To keep the latter area in 

dation could be obtained. A papt r baSEd upon their com-
a thoroughly purified condition is a good and safe rule to 

bined experience cannot be otherwise than instructive. The 
follow. A well, for example, twenty feet deep should have 

farmers in the above State constitute one eighth of the in-
no privy, pig pen. barnyard, drain, nol' should slops or gar­

dustrial population, a leas proportion than in the We�tern 
bage be thrown upon the surface, within thirty feet of it in 

State", as in Illinois the farmers with the farm laborers any direction. 
_ .e •• 

make up one half of all pellons having occupations; sothat MR. SALEM H. W ALEe, after a connection with this paper 
no further argument is necessary to prove that their sanitary of more than twenty years, withdrew some three years ago, 
welfare ill that of a very large proport;on of the entire popu- and was appointed by the mayor one of the C'o()mmissionerl 
lation of the country. of Public Parks in this city. Mr. Wales wu subsequentl,. 

The first question considered is that of longevity. A table chosen President of the Board by his colleague", which office 
collated over twenty-eight years shows thtl average age of he held to the lIatisfaction of the public until a few days ago. 
farmerl at death to be 65'13 years, figures far in advance of In a pithy letter to the mayor, relligning his office, Mr. Walu 
all other callings, and greatly exceeding the lifetime of animadverta very pointedly to the actl! of our city comptrol­
active mechanics (not in shope), who, av. raging 52'62 years, ler, for interfering with the Park Commission in the appoint­
appear next on the list. The opinions of the physicians ment of its employees. On Wednesday evening, the 2�t.h 
consulted also go to show that the farmer's chances of long ult., 0. score and more of Mr. Wales' friends gave him a 
life are somewhat greater than thol!fl ot any other class. As complimentary dinner at the Union League Club; and on 
reg1Llds general healtb, there appear to be divided viewlI, the the following Saturday he sailed, with a member of hi. 
large mr jority of doctors, however, holding that farm ell family, for Europe, for a few months' reat and recreation on 
and their families enjoy beiter health than most people, the continent. Hill friends everywhere will join us in wish­
while a respeet�ble minor�ty advocate the reverl!fl. This ing him a pleaaant voyage, improved health, and a safe 
leads to a more direct exammation of the causes which tend return. 
to impair the health and ehorten the livel of the agrieulturaJ. 
classes. First of th6lle iI overwork, that ii, not the nature 
but the amount of labor performed, combined with expoIUl'8 
to the weather. Labor carried too far exhll.ustl and enfeebles 
the frame. Dilling a ahort 86&8011, however, when the 
year's operations are crowded into a Ipace of five mOJlths, 
and when wages are high, overwork on the part of the farmer 
is too common. In spring he works at the plow from morn· 
ing until night, to hurry through the planting; in summer, 
prodJgies of mowing and pitching of hay are done, which too 
frequently tend to cause serIous rupture or other physical 
injury. Inwinter, there is a continual series of hard work in 
hauling wood and doing I!imilar exhausting labor, causing 
sudden changes ot temperature in the body. The reBlllt of 
the whole is that rheumatism becomes by far the most pre· 
valent disease. Again, larmell' wives work even harder 
than their husbands, and, it is said, are the most likely to be 
overburdened. The remedy tor such eIcess of labor on the 
part of farmers and their families is a better comprehension 
of sanitary laws. It should be understood that it is not true 
economy to lay up money when the procesl of accumUlating 
it makes the farmer's wife an invalid, and necessitates the 
expenditure of a much larger sum for sickness. More labor­
saving machinery .,hould be introduced. For small farm!!, 
where the more expensive machinery is not available, cheap-
er lubstitutes would doubtlell be invented, werll inventivlI 
genius turned that way through the liberality of agricultural 
societies. 

Ii iI a IOmewhat lingular fact that farmeH live so little 
UPOIl their OWB plOG.otio... The, Mil. \heir 1Nd ........ 
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••••• 
ISOLATING MATUIAL !'OK STEAM PIPE8.-The committee 

for the trl&l and inlpaction of boil8H of the State of Saxe-
4Ilhalt, Germey, recommend the follewiDg coDlpolition 10r 
the above purpose: 182 'Pounds limestone, 8M pounds coal, 
275 pounds clay. an.! 880 poundl silted coal ashe!!. This is 
finely pulverized and mixed with MO pounds of water, 11 
pounds lI ulphuric acid at 50· B., and 1�0 pounds of calvell' 
hair or hog bristles. The compound is applied to the pipea 
in coata of 0'4 inch thickness, repeated until a thickness,ot an 
inch and a half Is obtained, when a light covering of oU 
is given. 

THE spring or summer se&llon opened with unusually 
hot weather in Europe, but loon afterwards Bevere cold Beemll 
to have set in. The sudden change is accounted for by M. 
ThI Fonvielle, a French savan�, by the fact that the earth is 
passing behind a ring of astfiroids, which absorb a portion of 
the sun's warmth, due to DB while it remains above the hori­
zon. The temperature will not resume its ascensional move· 
ment until the annual rotation shall have carried our ephere 
from the .,h .. dow of the multitude of small plant-til which itI 
alwaYII projected on the same point of our orb. 

••••• 
M. PASTEUR,the diltinguished French chemist,has recent­

Iybeen awarded the lumut $2,400 by the National Assembly 
of France in r.cognition of hia eminent lIervicea and dil!cov­
eries. 

• •••• 
THIl m&ll who has tl:oroughl,. mutered a IlcieDtific priael� 

pl. holdl a k81' whiCk open. many Iock •. .:....�Ull.. 
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