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I . WHO SHALL HOLD THE SURPLUSl : take place, which shorten the course of the river, change its 
I A large New York dry goods house recently made a calcu- slope, increase its velocity, and ()t�Ierwise disturb its regi. 

lation as to what effect it would have on their year's trade men for many miles both above and below. Increased ero. 
should every one of their customers purchase, for the year sion takes place, navigation is impaired, interests along the 
1880, only $100 worth more of goods th9n he had bought in banks are jeopardized, a different course is given to the 
1879; they afterward enlarged the scope of their inquiry and river, new bends are formed, and the foundation laid for a 
estimated the increased volume of trade should every retail repetition of the same series of events at some future day. 
dealer in the country buy $100 worth more than he had The most destructive erosions take place during the fall
bought last year. It is hardly necessary to say that the ing stages of the water. The foot of the bank is first at· 
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aggregate amount reached by the figures made on this basis tacked, and when the material, usually sand, is washed 

��___ _  was something which at first appeared to them almost fabu- away, the upper portion, being unsupported tumbles into 
TERMS FOR THE SCIENTIFIC AMERICAN. lous, representing, as it did, sufficient increase in the de· 

I 
the water. This eroded material is carried down eit�er Tn 

One cOPY. one year postage Included ... . . . ..... .. . . . . .............. . . . $320 mand for goods t.o make it certain that, with only this seem- ) suspension ot" rolled along the bed of the river. As the cur· 
One copy, six months, postage included ... . .. .............. ..... ... 160 ingly moderate enhtrgement of trade, every loom and slJin. I rent from time to time is checked either by a diminution of 

CJ.ubM.�One extra copy of TRE .SCIENTIFIC AMERICAN.,,:il1 be supplied die in the country would be pushed to the utmost to supply the slope or by meeting some obstacle in its course the _ 
gratIs for every club of five subscrIbers at $3.20 eacb; addItIOnal copies at } t Id b • . t d . . . . .  . , rna 
same proportionate rate. Postage prepaid. i w la 

. 
wou e wau e . terml Ui trans·du IS deposIted and for a tIme at least brought 

Remit by postal order. Address It IS very common for men everywhere to base their calcula. ' to rest. 
MUNN & CO., 31 Park Row, New York. tions as to the probable iucrcaRe in the demand for manufac. These depositions, in their turn, change the course of the 

� '1'0 Adverti"er".-The regular circulation of t.he SCIENTIFIC tured goods this year entirely IIpon the greater ability of con- river, and cause its curren t to impinge against the bank in 
AMERICAN is now Fitly Thousand Cople" weekly. For 1880 the sumers to Im["chase. This enlarged purchasing powel' of the w I rt f tl d Th th t' 
publishers anticipate a still la1")ler circulation. 

" some ne oca 1 y ur IeI' own. us e opera IOn goes 
! final cu�tomcrs has been vcry conspICuously manifested in on day after day and year after year. 

The Scientific ADlerican SuppleDlent· 
Is a distinct paper from the SCIENTIFIC' AM "RICA N. TH�, SUPPLEMENT the agri cultural sections, on accoun t of the boun teous crops, As the commerce of these rivers increases in magnitude 
���:����li���:rn ::e

e�ljt'?,
us��:��f�igt.'i:i��C'''l��o ll\'e�i:is "[,�t�u%��r��?�� coming at a time when there was urgent need and a ready mar- and value, and the lands along their valleys are converted 

f8r �,ft�PL�b\�'j;r, :1��e��eJ'�ar.,�;tt�io��j;loJf t��sg�����. Single copies ket for them ;and in manufacturing communities the increased into valuable farms or the sites of towns and cities, it be-
� .. mbll1ed llares. - 'l'he SCIE':TIFtC AMEIIICAN and gCPP],I""""NT demand follows because the agriculturists are better off, even' comes a matter of great importance to prevent such erratic WIll be sent for one year. postage free. on receipt of 8Crf'1l f1.f}n.ay�. Both papers to one address or different ad,lresses. as desired. more than from the fact that we are now liberal exporters of I washings of the shores and changes of the channels. To 
I��::;:llu��t� '6o��t�s i.ir�r�t,� :'*8:¥ 

:
order. or registered letter f d 1 k I '  . h' manu acture artic es. But, ulthough these are the true causes I 

eep tie I'lvers WIt m regular bounds the yielding banks 
Scientific ADlerican Export Edition. of a comparatively permanent improvement in trade, he who have to be protected, the velocity of the current diminished 

Tb e SCIf�X'rl FlO AM ICR roAN Export Edition is a large and splendid peri- ' • 

odlcal. issued once a month Each number CGntains about nne hundred would look to them solely for an explanation of the great! III certain places, and the channel held in place by building 
large qua rto pages. I)rofusely illustrated. embracin,..: (l.l Most of the . .  I' I h . lid'f ' 't 'd plates and pages of the four preceding weekly issues of the SC"''''rIFiC. actIVIty w IIC I we ave seen In most branches of business. up or so 1 ymg 1 s SI es. 
AMlmlcAN. with its splendid engravings and valuable information: !2.) d '  I ' d }' 1 . I Th diff t I d '  h' f k Commercial. trMe. and manufacturing announcements of leading houses. I 

urmg t Ie past SIX months, an w IW 1 It now appears more· e eren means emp oye m t IS sort 0 wor are de-
���ras fUn:1!��;ie��tt���t:.5·���,i'{a�\Ji.�er�a�Joot��r/:�� ��;i�� ! than probable will continue for some time to come, would scribed by Captain Hanbury, of the Engineer Corps, in a 
to secure foreign trade may have large. and hand.omely displayed Mn- ! I . t f th t . t t f b f rec t rep t th d't' f tb M' . .  
nOllncements published in this edition at a very llloderate cost. eave ou one 0 e mos Impor an 0 t e actors necessary ,en or on e con 1 IOn 0 e ISSOUrI nver near 
laB�� �g'.:l�;�:;::;,:r�i�\I��;;'e��g���gg���;�'�i�rge 1�����;'W�K}1c& , to a COlTee( judgment. This factor is to be found in the one Omah a. For causing deposits to take place, and for de
CO .• 37 Park Row , New York. . worcl, "confidence," which is now general, as against fear flecting the current in localities that are to be built out, 
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and distrust, which everywhere prevailed from the early fall floating brush obstrlICtions have been applied with marked 
of 1873 to the summer. of 1879. How much this means. success. Tbe most successful of these is the floating brush 

.-.. it requires but little to shov{, so as to bring home the i dike, made by taking saplings from 20 to 30 feet long and 
Contents. truth to every man's comprehension, although it would be I from 4 to 6 or 8 inches in diameter, and nailing, or fastening 

(Illustrated articles are marked with an asterisk.) impossible to fully measure the extent of the change: to them with wire, scraggy brush of any kind obtainable in 
American fndustries* .. ... . . . . . . ". 159 Motors poodle 162 h th 1 l't Th' f h t . k d American industries. leading .. .. 161 Mouldfor sewe':'biiilding*::::'-:162 wroug t e oca ly. IS orms W a. IS nown as the "wee ." 
Apples. packing for shipment .... 167 Narcotism from nutmegs 168 I d f h I' Australia, submarine com. with. 161 Natural history notes ... :::::::: 1m From 1873 up to last summer, no matter how cheaply a nstea 0 t e sap mgs rope may be used to hold the brnsh. 
������;;:.���sl�n,t:Qlllm:'.� ::::: m ��r{l,r;i:�����e�fiJ..i.:'��e

. ��:::: m dealer or an investor might have bought goods, or how great To one end of this" weed" is attached an anchor of suffi-
8:ri',�?��:;::l;J'l���� illiii,j* ns �otato qigo:er. ne�' .. . .. .. . .. .. .. Ull a "bargain" was obtained, each subsequen t purchaser could cient weight to hold it in position against the current; to the 
C t' t . 1 tb d* 16'- ��::�,l���pl1£���::a��tc:,j.:::: 159 c��re lD� .�"�:s, ���� .. �� .. . ? . . . 16'7 Railroad, 101<, a .. . ......... . ... . .... 165 buy at even lower figures. Prices were on an inclined scale other a buoy to hold up the downstream end and prevent it 
g��P8e�;�k�'.:.'���ijinine':'i;::::::: m ����o;�e:,u;r"e';;��aiionoC::::: l� throughollt; it seemed as though they would never touch from going to the bottom under the pressure of the current 
E�i�:�:R1�'k'\�'i..����hy·"· m ��';;ird��,;'i'�r��

sA"�!�i�:n".:""""", i\1J bottom. The natural effect of this was that the jobbers and against it. These" weeds" are placed from 10 to 20 feet 
Electric lamp tests ........ ........ 170 �c!,rlet fever .. : .................... 168 retailers, the army of milldlemen who stand between the apart, thus forming the floating dike. 
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lt�e(,�l;,racie;'·:Britjsii::: m . Clentific polItIcIans . ............. 170 Th . . . 

French workmen, condition of .. 169 �ci!,ntillc societies . . ... . . .... . ..... ]70! producer and the consumer, were compelled, as a matter of ell' actIOn IS to check the cUl:rent gradually without 
Frigate steam. new ........ .... . .  lOt sl���. ��wto·oj,tain::.::::::::::: iU; self-protection, to hold steadily diminishing stocks of goods. producing that scouring effect to which the solid dike gives 
Fruit drier. new' .... .... .. ... .... 162 Snow eatmg unhealtby .. . .... . . . 161 Th I d I' 

. Th' d t' f th t '  I th · . 
Fuel. compnssed, I,oiseau's .. . .. 161 Speotroscope. cheap" . . . . . . . . . . . . .  16j I ey bought on y as they actually neede supp IeS, and then rise. IS one, a por Ion 0 e rna erla at IS rollmg 
Gas saver, new' . . ......... ... ,. 1M Teeth. why they decay........ .. 169 h d . I 'bl f . b k I tb bott b . . d d '  " d Gate, rolier. improved' ... . . . . . ... 162 Telegraph, multiplex, Chasse's .. 165, purc ase as sparmg y as POSS1 e, orcmg ac upon the a ong e om or eIng carrIc own In suspensIOn IS e-
���h�?o���

o
,:-g�l�ultu,:aj'::::::::: m, r.���::.�:a�"et:(It:��.�� .. �::::::: m. manufacturer, or into "first hands," all the surplus in the posited, and causes a rise in the bed of the river, which 
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:.�� m R��s�ri����s�r���ciiion .. .;f::·::: i��! country which the then limited requirements of consumers changes its channel to the direction desired. The rapidity 

t�;��Or.:',!�lyCe:.����:::::::::::: m ��t,"l:�������·fs%.��,:,�.es�·.l:tl' did not seem to be making all immediate demand for. with which these deposits take place is truly wonderful. 
�g�����::,'i.?f<J'���\\.��.� .. ����.:·:.l� 1\�g����?;igr�riia1����.1::::: i� 

I
) Now all this is changed, and, over and above the quanti- I �n� season i� often�ufficient to raise the river bed up to the 

ties of goods which everv dealer feels sure he will be able to lImIts of ordmary hIgh water. 
T ABLE OF CONTENTS OF find ready Fale for, all m:e desirous of having something in! Another form of ob3truction that has been tried with suc· 

THE SCIENTIFIC AMERICAN SUPPLEMENT I stock, 01', in other words, to help the manufacturers and the cess is the willow curtain. This, as its name indicates, is 

.,.,.,.. _]._ ! first owners "hold the surplll s. " The reason is obvious; ,made of willows about an inch in diameter or larger, fast· 

F r the W�""k C>d-l· o::II ,.. it:7'h 13 1880 i whereas, heretofore, prices steadily declined, and the demand; ened paralJel with each other, and from 6 to 8 inches apart, 
o ee en n::. J.f.arc • • ! lb ' T . 
Price 10 cents. F b I I I was always sluggish, the tendency now seems to be invari- Y means of wu·e. he curtams can be made of any desired 

or EaJe yal newRdea erR. " I h d 'd T . . PAGE I ably upward, the call always active and most kinds of mer- engt an WI tb. bey are anchored m position by weights 
1. ENGINEERING AND ME(;HANICS.-Gas Fired Steam Boilers. V • • 

'. ' !  d '  . 
Critical history of European experiments In gas firing. 16 figures. i chandlse, WIth the present comparatIvely low rates of inter· I attache at mtel'vals along the lower edge and held m an 
Sectional viewS of gas fired steam boilers . . ..... . ... . .. ............. 3481 est, offer exceeding desirable channels for the investment of upright or inclined position in the water by floats made fast 
,PUmping Engines at Newent Collieries. 1 Illustration. Pumping Burplns means. 'to the upper edge. Their action is similar to that of tbe 

E�!�:�;�';;e�'ts '1;; 'Ri�'�'S�i��i��:' i;;.;ii�I'�·i�;�;;ti���· .
.. 
4ii�;e�: 3488 This confidence of dealers, based on the guarantees they "weeds." 

Sectional views . .. . .. . ......... ... . . . . . ...... ............. ..... .... . . . .  3183 have in hand of the ability of consumers to purchase libe- Another form that has been experimented with and which 
A Light Paddling Canoe. and How to Build It. By CRAS. E. . ' l' k . . b'd f' t '  d I '  d 

CRASE. 8 figures to scale .. . ...... ....... . . .... . ............. ........ . 8484 rally, may, Without nnytllIng 1 e enthUSIasm, be relted upon I s aIr 0 gIve goo resu ts, IS a screen rna e totally of 
Portable Garden Ladder. A handy and useful device. 1 figure. 3i87 to main tain the energy and give lengthened vitality to the wire something after the fashion of a seine. It is anchored 

II. ELECTRICITY. LIGHT. SOUND. ETC.�Laying tbe Marseilles- period of business enterprise upon which we seem to have and buoyed like the willow curtain. The rootlets and slllall 
Al%ers Cable. Recent improvements in metbods of making and , SO auspiciously entered. And in no one of the general di. vegetable fibers that float in large quantities in the water ac-
lay g submarine cables. 5 figures .. .. . . . . . . . .. . . . . .. . . . . . . . . .. . . . . . .  3488 , 1 h '  d f Statistics of Telegraphs In 1879. An important tabular statement : visions of business activity does this renewed life seem to cumu ate upon t e WIres, an orm obstructions sufficient 
of tbe telegraph systems of tbe world . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . .. 8489. run so hio·h or hold forth such large promise as in those con. to check the velocity of the current. 

Niaudet's New Chloride of Lime Pile. 1 figure. .... .... .. ...... .. . . 3490 ! d :' h t 1 k' I d I . 11 ' For I' SI'st' tl e I'm ct f th t d t' tl 
New Phoneidoscopic Experiments. Guebhard's new method wltb ,necte Wit me a wor mg. ron an stee espeCla y, m e mg 1 pa 0 e curren an preven mg Ie 

mercury . . . . . .. . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . ... .. .. . . . . . . . . . . . . .  3490 ' all the various forms through which they are made to serve erosion of the banks, a variety of devices have been tried 
A New Phoneidoscopic Process by �Iean. of. Colored Rings. By the purposes of man, are now so eagerly sought for not- with more or less success. Among the most satisfactory of 

A. GUEBHA RD. l'bonei�oscopic figure of the broad sound of A.- • • • 
' 

Pboneidoscopic diagrams of the ten principal (French) sub-vowels 3491 wlthstandmg pnces have advanced 100 per cent, that our these are the woven brush revetment, the continuous mat, 
III. TECHNOLOGY AND CHEMISTRY .�The New Photo Process. furnaces and foundries and machine shops can hardly begin or brush blanket, made of brush, sewed together with wire, 

The Argento-iron process of M. Poitevin .. ..... ............... .. . . . .  3487 to satisfy t.he demand. Railroad building is being pushed and the willow screen, made as above described , for the wi!· 
Painting upon Glass. Hints for amateurs . . . . . . . . . . . . . . . . . . . . . . . . •  3-i88 • h II' If ' . f low curtain excepting that the will s . te d f b . 
The Centrifugal MJlk Tester. 1 figure .. . . . . . . . . . . . . . . .. . . . . . . . . . .. 3491 WIt great energy, ca mg not on y or vast quantItIeS 0 ' ow , ms a 0 emg 
Action of Potassium Permanganate upon Potassium Cyanide. rails, but the locomotives and cars for equipment; factories placed some inches apart, are as nearly as possible in juxta-

By E. BAUDRIMONT ... . .... ... ... . . . .. .... . . . .... . .... . . ....... . .. . ...... M91 of all kinds are enlarging their production, and need new position. The manner of using all of these devices is the 
SyntheSiS Of Milk Sugar and Cane Sugar. ByE. DEMOL" . . . ..... M91 
On Regenerative Gas Lighting. Lecture by HEl<It F. SIEMENS. machinery; agricultural implements are in greater demand same. The bank to be protected should first be graded to a 

witb discussion by DR. W. Siemens. and others. A highly inter- : than ever before; the thousands of ingenious de vices which slope of about 2 upon 3 or less, an operation that can be very 
esting account of Siemens' devices for increasing the illuminating ! the modern residence calls for from the dealer in builders' cheaply performed by the use of hydraulic force pumps, 
power of gas. j figures..... .. .......... . .... .... . .. ... . ................ 3491 , 

The Pbyslcal Functions of Leaves. By E. CHWVREUL . ...... . .. 3j94 hardware cannot be supplied fast enough to meet the wants after which the revetting should be put on so as to extend 
IV. MEDICINE. HYGIENE, ETC.-Our Domestic PoiAons. By of those who now find themselves able to build; and, above from the ordinary high water limit down the bank and out 

HENRY CARR, M. Inst .. C. E. An. elaborate c:'tical �evi'w oft�e : all thi� the middleman now seeks to hold an ample supply, along the river bed sufficiently far to protect the slope 
poisonous materials WhICb enter mto domestIC fabrICS. Arsemc ' I k 1 I "  th� great poison. Cases of arsenical poison from wan papers. of each kind of goods as much as he dreaded having a " sur- I should any unusual scour ta e p ace. The tota WIdth IS 
�rs�nicalpoISOningln industrial establ!sh�ents. [,oisonous Ar- ! plus" before. ! usually in the neighborhood of 100 feet. To sink that por-
ti1lClalllow�rs. Why arsemC Is used in fabrIcs... . ................. 3489. : tion which is under the water, a small quantity of rock is 

Pneumoma. Two lectures by DR. ALO';ZO CLARK]-' .. . ...... . . . . Sj93 , • ••• • . . 
V. ARCHITECTURE, ETC.�Licbfteld Cathedral. 1 full page IIIU�- I i so�etlmes necessary, but usually the. current Itself �nd the 

tration. ....... . ............ .. ......... ........................ ...... Sj86: REGULATION OF SHIFTING RIVER CHANNELS. I sedIment that collects on the brush WIll suffice for thIS. The 
The Position of the Wate,· Cistern. An important and Instrnc- I The shifting character of the channels of t heMissouri and i effect of this revetment is to thoroughly protect the bank 

tive review of the dangers attending the domestic water Cistern .. .  3j87 other Western rivers is well known. With strong currents: over which it is placed, and to cause a deposit of sediment 
VI. MISCELLANEOUS.�A Sportsman of tbe Landes France. Full , fl . h h b d f I' h II ' h ' . If h d h f k page illustration ............ .................. ........ : ................. 3m' owmg t roug e s 0 Ig t a uVlUm, t e erOSIOn of the over Itse t at crow s t e current away rom the ban to· 

A Sportsman of the Landes. Description of the �'en Country of ,banks is constant and frequently vel'y rapid. Under this ward the middle of the stream. 
SoutIt-W�stern France. an� the sti;t-using inhabitants .... ... ... ... 3j80' action, where the circumstances are favorable. hends are In proportion to the results obtained on the Missouri, 
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.... ..... .... : .. ::: .. :::::::::::::::.:::::: ;!:' formed, not unfl'equently taking the shape of loops, with' these deviceR are the cheapest that have yet been tried for 
Canned Meats......... . ... . . . ...... ........... .................. . ... 3480 narrow Rtrips of land Rcparating two portions of the river the improvement of sediment-bearing rivers. The brush 
T�e. Australian.lnterna.tlonal �xhibition: Review of American tbat are several miles apart when measured along the chan· dikes cost about $1 a running foot; the revetment of the 

exhIbItS. Large lllustratIen. BIrd's-eye VIew of the Exhibition . 
palace and grounds. Sydney, new South Wales . . .. . .......... ........ 8480 nel. When these narrow Rt.rIpS are waRherl through, cut-offs banks from $2.25 to $2.50 a foot. 
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